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Holloman Air Force Base (AFB) is pleased to submit the Final Uniform Federal Policy- Quality
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also included.
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Executive Summary
ES.1

INTRODUCTION

ES.1.1 The U.S. Army Corps of Engineers (USACE) has retained Parsons to achieve an Interim
Measures (IM) at the Former Army Landfill 29 (LF029), Solid Waste Management Unit (SWMU) 104,
at Holloman Air Force Base (HAFB) located in Otero County, New Mexico. Originally established in
1942, HAFB was the World War II era training area for more than 20 air groups. In 1947, it became
the site for testing and development of pilotless aircraft, guided missiles, and other research program
which included the testing of Chemical Warfare Material (CWM) and Biological Warfare Material (BWM). The
Falcon, Matador and Rascal-Shrike missiles were launched from Holloman with the primary purpose
of testing the dispersion patterns and fuzes of atomic, biological, and chemical (ABC) warheads. Much
of the information related to BWM testing at HAFB remains classified. According to unclassified documents:
-

-

The biological portion of the warheads launched on HAFB contained a simulant;
Biological agents were present at HAFB: however, these warheads were launched from HAFB
to offsite targets;
It is unclear whether the 1,518 individual four-pound bombs clustered as E97 warheads
adapted for the Matador used a simulant agent. It is further unspecified what the Biological
Weapon (BW) agent was or was planned to be, although at this date the likely choice would
have been anthrax spores; but by the early 1950s, the Army Chemical Corps-Air Force effort
for a BW warhead had expanded from a focus on anthrax to one that also included tularemia
and brucellosis.
Declassified documents for the Falcon were not available covering the developmental years;
but the focus of this missile was to carry Chemical Agent (CA).

ES.1.2 Former Army Landfill 29 is located on approximately 6 acres near the airfield north of Periphery
Road. The nearest occupied structure is Building 1001 located approximately 450 ft south of the site
boundary. Landfill 29 is defined by a 3-foot high rectangular berm and was used by the Army from the
1950s to 1975 for disposal of spent munitions and construction debris. Several biological and chemical configured munitions have been found on the surface in the past. These discoveries have resulted
in at least three different visits by Technical Escort Unit (TEU) to evaluate the items for BWM and CWM.
Digital Geophysical Mapping (DGM) data collected by USACE in 2018 indicated the likely presence of
several subsurface disposal pits. These pits have never been investigated and their contents are unknown. There are also several smaller single point anomalies present in the data indicating the potential for munitions and explosives of concern (MEC)/CWM/BWM in the subsurface outside the disposal
pits themselves. Work has been performed to clear the surface of the site; however, debris still remains
on the surface. Conventional MEC has been found on the surface at the site and chemical type MEC
items were found that contained live bursters but did not contain any CWM, rather, a simulant fill
(antifreeze and water).
This Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) describes the methES.1.3
ods and procedures necessary to complete the interim measures and achieve the required project
objectives.

ES.2

PROJECT OBJECTIVES AND TECHNICAL APPROACH

ES.2.1
The project objective is to complete IM to remove MEC, material potentially presenting an
explosive hazard (MPPEH), CWM, BWM, chemical agent contaminated media (CACM), biological agent
contaminated media (BACM), and non-munitions related debris (NMRD) associated with burial pits
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and target anomalies at the former LF029. In addition, confirmation soil sampling for chemical agent,
biological agent, munitions constituents (MC), and Resource Conservation and Recovery Act (RCRA)
parameters will be conducted in order to achieve Corrective Action Complete (CAC).
ES.2.2
The IM will be considered complete when the following specific objectives have been
achieved:
•
•

•
•

Perform the IM field work in accordance with (IAW) the UFP-QAPP, Chemical Safety Submission
(CSS), applicable laws, regulations and guidance documents;
Properly process and handle all MEC, MPPEH, CWM, BWM, CACM, BACM, and NMRD IAW UFPQAPP including the submittal requirements, Static Repeatability and Dynamic Positioning Repeatability standards indicated in the Performance Work Statement (PWS) (Appendix P);
Conduct confirmation soil sampling; and
Submit an after-action report to close out the CSS.

ES.2.3
Final documentation of the status of these specific objectives will be included in the Interim
Measures Report and will be considered complete following USACE approval of this report.
ES.2.4
While these components are the focus of the project, the field operations involve multiple
elements, or “definable features of work” (DFW), that will be required to achieve the project goals.
These DFWs are listed on Worksheet #14 and they are explained further in Worksheet #17, with references to relevant standard operating procedures (SOPs) (Worksheet #21 and Appendix M), measurement performance criteria (MPCs) (Worksheet #12), and other sections of the UFP-QAPP, as necessary. The project approach is described in detail on Worksheet #17 of this UFP-QAPP. Note that
various site activities may take place concurrently, as appropriate.

ES.3

DOCUMENT ORGANIZATION

ES.3.1
This UFP-QAPP was prepared under Task Order (TO) F-0776 of Contract
W912DY-17-D-0005 awarded by the U.S. Army Engineering and Support Center, Huntsville (CEHNC).
It was prepared in accordance with Engineering Manual (EM) 200-1-15, UFP-QAPP guidance, and the
Geophysical Classification for Munitions Response Quality Assurance Project Plan (QAPP) Beta Template produced by the Intergovernmental Data Quality Task Force (IDQTF) to ensure environmental
data collected are scientifically sound, of known and documented quality, and suitable for their intended purposes. This UFP-QAPP focuses on the site-specific details for the site, to include anomaly
detection methods, anomaly classification processes, data management and validation procedures,
MEC intrusive operations, MPPEH handling, and field SOPs.
ES.3.2
This UFP-QAPP presents the plan for performing a surface clearance, geophysics, intrusive
operations at burial pits and select, single point anomalies, and confirmation sampling to complete
the IM. Note that all non-AGC (Advanced Geophysical Classification) tasks are documented in this
“main” UFP-QAPP while the AGC portion of the worksheets can be found in Appendix B (AGC UFPQAPP). Supporting plans and other information are included in the appendices. The Accident Prevention Plan (APP) for the project (including the Site Safety and Health Plan [SSHP]) is in Appendix A, while
other appendices contain the other supporting plans, and field SOPs and forms.
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Acronyms and Abbreviations
A,B,C

Atomic, biological, and chemical

ABP

Agent Breakdown Product

AEL

Airborne Exposure Limit

AFB

Air Force Base

AFCEC

Air Force Civil Engineer Center

AGC

Advanced Geophysical Classification

ANSI

American National Standards Institute

APP

Accident Prevention Plan

ASQ

America Society of Quality

BA

Biological Agent

BACM

Biological agent contaminated media

BEAR

Basic Expeditionary Airfield Resources

bgs

below ground surface

BIP

blown-in-place

BMP

best management practice

BW

Biological Weapon

BWM

Biological Warfare Material

CA

Chemical Agent

CA

Corrective Action

CAC

Common Access Card

CAC

corrective action complete

CACM

Chemical agent contaminated media

CAFS

Chemical agent filtration system

CBARR

Chemical Biological Applications and Risk Reduction

CCDC CBC

Combat Capabilities Development Command Chemical Biological Center

CCV

Continuing calibration verification

CEHNC

U.S. Army Engineering and Support Center, Huntsville

CERCLA

Comprehensive Environmental Response, Compensation, and Liability Act

CESPA

USACE, Albuquerque

CIO

Chief Information Officer

cm

centimeter(s)

CoC

Chain of custody

COPC

Chemical of Potential Concern

CP

Command post

CSM

Conceptual Site Model

CSS

Chemical Safety Submission

CWA

Chemical Warfare Agents
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Acronyms and Abbreviations, continued
CWM

Chemical Warfare Material

DA

Department of the Army

DAGCAP

DoD Advanced Geophysical Classification Accreditation Program

DEG

Degradation Standard

DERP

Defense Environmental Restoration Program

DFW

Definable features of work

DGM

Digital Geophysical Mapping

DID

Data Item Description

DL

Detection limit

DMM

discarded military munitions

DoD

United States Department of Defense

DOP

dilution of precision

DQCR

Data quality control report

DQO

Data Quality Objective

DTL

Demolition Team Leader

DUA

Data Usability Assessment

ECD

Electron Capture Detector

ECL

Electro chemi-luminescence

EDD

Electronic Data Deliverable

EM

Engineer Manual

EMI

electromagnetic induction

EML

Environmental Monitoring Laboratory

EOD

Explosive Ordnance Disposal

EPA

Environmental Protection Agency

ERPIMS

Environmental Resources Program Information Management System

ESAT

Explosives Storage and Transportation

ESRI

Environmental System Research Institute, Inc.

FD

Field duplicate

GC

Gas Chromatograph/Gas Chromatography

GCAL

Gulf Coast Analytical Lab

GCMR

Geophysical Classification for Munitions Response

GIS

geographic information system

GPS

global positioning system

GSR

Green and Sustainable Remediation

HAFB

Holloman Air Force Base

HBESL

Health Based Environmental Screening Level
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Acronyms and Abbreviations, continued
HTW

Hazardous and toxic waste

IAW

In accordance with

ICAL

Initial calibration

ICV

Initial calibration verification

IDQTF

Intergovernmental Data Quality Task Force

IDW

Investigation derived waste

IHF

Interim Holding Facility

IM

Interim Measures

IRP

Installation restoration program

ISM

Incremental Sampling Methodology

ISO

Industry standard object

IVS

Instrument Verification Strip

LANL

Los Alamos National Laboratory

LC

Liquid Chromatography

LCS

Laboratory control sample

LCS

Laboratory control spike

LCSD

Laboratory control sample duplicate

LF029

Landfill 29

LOD

Limit of detection

LOQ

Limit of Quantification

m

meter

MACOM

Major Army Command

MARB

Materiel Assessment Review Board

MB

Method blank

MC

munitions constituents

MD

munitions debris

MDAS

material documented as safe

MEC

munitions and explosives of concern

MGFD

munition with the greatest fragmentation distance

MMRP

Military Munitions Response Program

MPC

measurement performance criteria

MPPEH

material potentially presenting an explosive hazard

MQO

Measurement Quality Objective

MRC

Multiple-round container

MRCSS

Munitions Response Chemical Safety Submission

MS

Matrix Spike

MSD

Mass Selective Detector
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Acronyms and Abbreviations, continued
MSD

Matrix Spike Duplicate

MSD

minimum separation distance

Msl

Mean sea level

mV

millivolt(s)

NA

Not applicable

NCR

Non/conformance Report

NMED

New Mexico Environment Department

NMRD

Non-munitions related debris

NOSE

No significant effects

OESS

Ordnance and Explosive Safety Specialist

OSHA

Occupational Safety and Health Administration

PA

Preliminary Assessment

PAL

Project Action Limit

Parsons

Parsons Government Services, Inc.

PCR

Polymerase chain reaction

PDF

Portable Document Format

PDS

Personnel Decontamination Station

PDT

Project Delivery Team

PEL

Permissible Exposure Limit

PES

potential explosion site

PG

Professional Geologist

PHSM

Project Health and Safety Manager

PINS

Portable Isotopic Neutron Spectroscopy

PLS

professional land surveyor

PM

Project Manager

PPE

Personnel Protective Equipment

Ppm

Parts per million

PWS

Performance Work Statement

QA

quality assurance

QAPP

Quality Assurance Project Plan

QASP

Quality Assurance Surveillance Plan

QC

quality control

RA

Removal action

RAO

remedial action objective

RCA

root cause analysis

RCRA

Resource, Conservation and Recovery Act

RCWM

Recovered Chemical Warfare Materiel
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Acronyms and Abbreviations, continued
RFI

Robotics Fabrication, Inc.

RFI

RCRA Facility Investigation

RI

Remedial Investigation

ROD

Record of Decision

RPD

Relative percent difference

RRT

Relative Retention Times

RSD

Relative standard deviation

RSL

Regional screening level

RT

Retention times

RT

Retention time

RTK

real-time kinematic

SI

Site Investigation

SM

Site Manager

SME

Subject Matter Expert

SOP

Standard operating procedure

SPE

Solid Phase Extraction

SPP

Systematic Project Planning

SRM

Solid Reference Material

SRM

Standard reference material

SSHP

Site Safety and Health Plan

STEL

Short Term Exposure Limit

SUXOS

Senior Unexploded Ordnance Supervisor

SVOC

Semi-volatile Organic Compound

SWMU

Solid Waste Management Unit

TAL

Target analyte list

TAT

Turn-around time

TBD

to be determined

TCLP

Toxicity Characteristic Leaching Procedure

TDS

Total dissolved solids

TEU

Technical Escort Unit

THQ

Task hazard quotient

TO

Task Order

TOI

target(s)-of-interest

TPP

Technical Project Planning

TSD

Team separation distance

U.S.

United States

UFP-QAPP

Uniform Federal Policy–Quality Assurance Project Plan
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Acronyms and Abbreviations, continued
USACE

United States Army Corps of Engineers

USDA

U.S. Department of Agriculture

USEPA

U.S. Environmental Protection Agency

UXO

unexploded ordnance

UXOQCS

Unexploded Ordnance Quality Control Specialist

UXOSO

Unexploded Ordnance Safety Officer

VCS

Vapor Containment Structure

VOC

Volatile Organic Compound

VSL

Vapor Screening Level

VSP

Visual Sample Plan
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W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page xiv

Crosswalk from UFP-QAPP Manual to Worksheets
This Uniform Federal Policy–Quality Assurance Project Plan (UFP-QAPP) consists of the “optimized”
worksheets as listed in Table 4-1 of EM 200-1-15 and Part 2A (revised) of the IDQTF UFP-QAPP guidance (IDQTF, March 2012). The optimized worksheets address all requirements of American National
Standards Institute (ANSI)/American Society of Quality (ASQ) E4-2004 and U.S. Environmental Protection Agency (USEPA)’s Chief Information Officer (CIO) Guidance 2106-G-05. The following table provides a “crosswalk” between the worksheets and the respective elements of CIO 2106-G-05 to demonstrate how the optimized worksheets address the QAPP requirements. In addition, each revised worksheet includes a reference to the appropriate CIO 2106-G-05 element.
Optimized UFP-QAPP Worksheets

2106-G-05 QAPP Guidance Section

1&2

Title and Approval Page

2.2.1

Title, Version, and Approval/Sign-Off

3&5

Project Organization and QAPP Distribution

2.2.3

Distribution List

2.2.4

Project Organization and Schedule

Personnel Qualifications and Sign-off
Sheet

2.2.1

Title, Version, and Approval/Sign-Off

2.2.7

Special Training Requirements and Certification

4, 7 & 8

6

Communication Pathways and Procedures

2.2.4

Project Organization and Schedule

9

Project Planning Session Summary

2.2.5

Project Background, Overview, and Intended Use of Data

10

Conceptual Site Model

2.2.5

Project Background, Overview, and Intended Use of Data

11

Project Data Quality Objectives

2.2.6

Data/Project Quality Objectives and Measurement Performance Criteria

12

Measurement Performance Criteria

2.2.6

Data/Project Quality Objectives and Measurement Performance Criteria

13

Secondary Data Uses and Limitations

Chapter
3

QAPP Elements for Evaluating Existing
Data

14 & 16

Project Tasks and Schedule

2.2.4

Project Organization and Schedule

15

Project Action Limits and Laboratory-Specific Detection / Quantitation Limits

2.2.6

Data/Project Quality Objectives and Measurement Performance Criteria

17

Sampling Design and Rationale

2.3.1

Sample Collection Procedure, Experimental Design, and Sampling Tasks

18

Sampling Locations and Methods

2.3.1

Sample Collection Procedure, Experimental Design, and Sampling Tasks

2.3.2

Sampling Procedures and Requirements

19 & 30

Sample Containers, Preservation, and
Hold Times

2.3.2

Sampling Procedures and Requirements

20

Field Quality Control

2.3.5

Quality Control Requirements

21

Field Standard Operating Procedures

2.3.2

Sampling Procedures and Requirements

Crosswalk from UFP-QAPP Manual to Worksheets
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Optimized UFP-QAPP Worksheets

2106-G-05 QAPP Guidance Section

22

Field Equipment Calibration, Maintenance, Testing, and Inspection

2.3.6

Instrument/Equipment Testing, Calibration
and Maintenance Requirements, Supplies
and Consumables

23

Analytical Standard Operating Procedures

2.3.4

Analytical Methods Requirements and
Task Description

24

Analytical Instrument Calibration

2.3.6

Instrument/Equipment Testing, Calibration
and Maintenance Requirements, Supplies
and Consumables

25

Analytical Instrument and Equipment
Maintenance, Testing, and Inspection

2.3.6

Instrument/Equipment Testing, Calibration
and Maintenance Requirements, Supplies
and Consumables

26 & 27

Sample Handling, Custody, and Disposal

2.3.3

Sample Handling, Custody Procedures,
and Documentation

28

Analytical Quality Control and Corrective
Action

2.3.5

Quality Control Requirements

29

Project Documents and Records

2.2.8

Documentation and Records Requirements

31, 32 &
33

Assessments and Corrective Action

2.4

Assessments and Data Review

2.5.5

Reports to Management

34

Data Verification and Validation Inputs

2.5.1

Data Verification and Validation Targets
and Methods

35

Data Verification Procedures

2.5.1

Data Verification and Validation Targets
and Methods

36

Data Validation Procedures

2.5.1

Data Verification and Validation Targets
and Methods

37

Usability Assessment

2.5.2

Quantitative and Qualitative Evaluations of
Usability

2.5.3

Potential Limitations on Data Interpretation

2.5.4

Reconciliation with Project Requirements
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Worksheets #1 & 2: Title and Approval Page
(IDQTF UFP-QAPP Guidance Manual, Section 2.1; Environmental Protection Agency (EPA) Guidance
Quality Assurance (QA)/G-5, Sections 2.1.1 and 2.1.4)

1.1

PROJECT IDENTIFYING INFORMATION

Site Name/P r o j e c t

NInterim Measures at Holloman Air Force Base, Former Army Landfill 29

Site Location/No.:

Otero County, New Mexico

Lead Organization.:

CEHNC

Contractor.:

PARSONS

Contract/TO No.:

W912DY-17-D-0005, Task Order W912DY18F0776

1.2

CONCURRING SIGNATURES

The below signatures indicate the representatives of the subject organizations have reviewed this
UFP-QAPP and concur with its implementation as written.
Lead Organization
Project Manager
Allyn Allison, CEHNC Project Manager

Date

Matt Earthman, CESPA, QA Manager

Date

Robin Paul, ACFCEC Project Manager

Date

David Cobrain, NMED

Date

Lead Organization
QA Manager

Air Force Civil Engineer
Center

New Mexico Environment Department
(NMED)

Contractor
Project Manager

3-15-19
Angie Welch, Parsons Project Manager

Worksheets #1 & 2: Title and Approval Page
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Contractor
Quality Manager
3-15-19
Tom Kartachak, Parsons Quality Manager

Date

Relevant plans and reports from previous investigations are described on Worksheet #10.

1.3

QAPP IDENTIFYING INFORMATION

Guidance Used:

UFP-QAPP (USEPA, 2005),
EPA QA/G-5, and EM 200-1-15

Regulatory Program:

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Approval Entity:

CEHNC, U.S. Air Force

Data Users:

CEHNC, U.S. Air Force, New Mexico Environment Department (NMED)

QAPP Type:

The UFP QAPP is a project-specific UFP-QAPP

Scoping Session Dates:

Session
Project Kick Off Meeting

Date
October 2, 2018

Systematic Project Planning Meeting #1

November 30, 2018

Systematic Project Planning Meeting #2

December 19, 2018

Systematic Project Planning Meeting #3

Tentatively Planned during
Draft Final UFP-QAPP
Review Period

Further scoping session details are present on Worksheet #9.
Previous UFP-QAPPs:

None
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Worksheets #3 & 5: Project Organization and QAPP Distribution
(IDQTF UFP-QAPP Guidance Manual, Section 2.4.1; (EPA Guidance QA/G-5, Sections 2.1.3 and 2.2.4)
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Worksheets #4, 7, & 8: Personnel Qualifications and Sign-off Sheet
(IDQTF UFP-QAPP Guidance Manual, Section 2.4.3, EPA Guidance QA/G-5, Section 2.1.8)

4.1

KEY PROJECT PERSONNEL

The following are key personnel as defined in the Performance Work Statement (PWS), dated 11 September 2018.
Project Title/Role

Name/
Organization

Contact Information
(telephone/e-mail)

Education/Experience

Specialized Training/
Certifications

CEHNC CWM ProAllyn Allison
gram Project Man- CEHNC
ager (PM)/Contracting Officer’s Representative

256-895-1121
allyn.t.allison@usace.army.mil

BS, Engineering Technol- DAWIA Level III Contracting,
ogy 1982; MS, Industrial Facilities Engineering, ProStudies, 1993; ME, Civil gram Management; PMP
Engineering 2002; 29
yrs experience

Air Force Civil Engineer Center
(AFCEC)/CZRX Program Manager

210-395-0684
robin.paul@us.af.mil

BA Anthropology UT Arlington 1985; Geology,
GIS Certificate Maple
Woods College 2008;
30 yrs. experience

Robin Paul,
AFCEC

AFCEC/CZOW ReJ. Scott Dorton,
medial Project Man- PM
ager
AFCEC/HAFB

575-572-6678
James.dorton.2@us.af.mil

Signature on Worksheets #1 &
2

Acquisition Level II DAWIA cer- Signature on Worksheets #1 &
tified – Facilities Engineering 2

BS, Occupational Safety AF RPM Training
& Health
MS, Occupational Safety
& Health and Environmental Management.
32 yrs. experience
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Education/Experience

Specialized Training/
Certifications

Signature/Date

CESPA, Geographic Matt Earthman
Lead, QA Manager CESPA PM

505-639-3365 (cell)
matthew.a.earthman@usace.army.mil

BS, Earth Science/Geo- Professional Geologist, Utah
chemistry Focus, 2008 License No. 8881905-2250
MS, Geochemistry,
40 Hour HAZWOPER
2010
8 Years' Experience in
Environmental Consulting for New Mexico Engineering/Environmental
Firm, including Petroleum Storage Tank Spill
Remediation, Solid
Waste Landfill Permitting, Water Supply Well
Design, and Hydrologic
Investigations
1 Year with USACE Albuquerque Environmental
Project Management Division

RCRA Permits Man- David Cobrain
agement Program,
NM Environment
Department

n/a

n/a

Contractor PM

678-969-2393
404-803-3791 (cell)
angie.welch@parsons.com

MS, Hydrogeology/Aque- Parsons-certified Project
Signature on Worksheets #1 &
ous Geochemistry
Manager, Professional Geolo- 2
BS, Environmental Geo- gist (GA and NC)
sciences 19+ yrs experience managing environmental and munitions
projects

Angie Welch,
P.G.
Parsons
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Contractor Project
Geophysicist
(Senior Geophysicist)

Name/
Organization

Contact Information
(telephone/e-mail)

John Baptiste
Parsons

303-764-8840
303-579-0909 (cell)
John.E.Baptiste@parsons.com
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Education/Experience
BA, Geology, 1997;
20 yrs with geophysical
investigations for munitions projects; over 6 yrs
experience using AGC
sensors, including. data
processing and detection/selection of target(s)-of-interest (TOI)
and non-TOI

Contractor QC Geo- Craig Murray
physicist
Parsons

303-764-8868
M.Eng Geophysical Engi303-219-3749 (cell)
neering, 1996;
Craig.murray@parsons.com
Over 20 years with geophysical investigations
with munitions projects;
over 6 years’ experience
using advanced geophysical sensors, including data processing and
detection/selection of
TOI and non-TOI

Contractor Field Ge- William Baum
ophysicist
Parsons

303-764-1930
720-990-9550 (cell)
William.Baum@parsons.com

Signature/Date

Registered Geophysicist, CA;
Oasis Montaj Geophysical
Data Processing for unexploded ordnance (UXO) 3-day
UX-Analyze instruction by the
Environmental Security Technology Certification Program
(ESTCP)
Department of Defense (DoD)
AGC Accreditation Program
(DAGCAP) Demonstration of
Capability (DOC) for Project
and Quality Control (QC) Geophysicist (includes DOCs for
Field Geophysicist and Data
Analyst), September 2016.
CA Professional Geophysicist; n/a
Oasis Montaj Geophysical
Data Processing for UXO
3-day and 2-day UX-Analyze
instruction
DAGCAP DOC for QC Geophysicist, September 2016

BA, Geology, 2014;
DAGCAP DOC for Field Tasks
3 yrs experience with ge- December 2016.
ophysical services for
environmental and munitions projects, including 2 yrs involving AGC
sensors
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OTHER PROJECT PERSONNEL

Project Title/Role

Name/
Organization

Contact Information
(telephone/e-mail)

CEHNC
Project Engineer

Patty Dodson
CEHNC

256-895-1392
n/a
Patricia.e.dodson@usace.army.mil

n/a

CEHNC
Project Geophysicist

Rick Grabowski
CEHNC

256-895-1635
402-740-2495 (cell)
Richard.J.Grabowski@usace.army.mil

n/a

n/a

CEHNC
Project Chemist

Michael Malone
CEHNC

256-895-1637
n/a
Michael.D.Malone@usace.army.mil

n/a

Environmental Restoration Installation
Support Contractor

Chuck Schick
HAFB

(505) 280-1786
cschick@ideals-inc.com

n/a

n/a

USACE Ordnance and To Be Determined
Explosives Safety Spe- (TBD)
cialist (OESS)

TBD

n/a

n/a

Contractor
Program Manager

Don Silkebakken
Parsons

(678) 969-2384
(404) 606-0346 (cell)
Don.Silkebakken@parsons.com

Over 18 yrs experience man- M.S., Environmental Engineering, 1990;
aging environmental and mu- Registered Professional Engineer, NE and
nitions projects, including
GA; Parsons-certified PM
multiple projects under U.S.
Army Corps of Engineers,
Honolulu District (CEPOH) jurisdiction

Contractor CWM
Trenching Subject
Matter Expert (SME)

Chris TenBraak
Parsons

303-764-1923
303-653-7928 (cell)
Chris.tenbraak@parsons.com

Over 25 years of experience
with environmental investigations including 14+ years of
munitions-related work. Over
10 years’ experience managing CWM projects including
on-site management and development of work plans and
safety plans.

Worksheets #4, 7, & 8: Personnel Qualifications and Sign-off Sheet
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Project Title/Role

Name/
Organization

Contact Information
(telephone/e-mail)

Contractor Deputy
Project Manager

Kristine ManglonaHuang Parsons

678-969-2474
770-757-5340 (cell)
Kristine.manglona-huang@parsons.com

B.S. Biology and B.A. Psychol- 40 Hour HAZWOPER, 8 Hour Supervisor
ogy
HAZWOPER, OSHA Construction Safety
15 years of experience envi- and Health 30-hour course
ronmental and munitions projects

Contractor Site Manager

Jeff Ulmer
Parsons

678-969-2398
770-634-8561 (cell)
Jeff.ulmer@parsons.com

AS Industrial Design
30+ yrs as a site manager for
UXO, CWM, BWM, geophysical, Portable GS/MS, MMRP
FUDS SI Project Quality Assurance/Resource Coordinator,
and environmental projects.

40 Hour HAZWOPER, 8 Hour Supervisor
HAZWOPER, 30-Hour OSHA Construction
Safety and Health, Military Emergency
Management Specialist, PACE Quality
Management course, Army Risk Management, 40-Hour Army/Air Force ICS
course, Asbestos/Lead inspection and
Assessment training,

Contractor
Project Health and
Safety Manager
(PHSM)

Jenny Prince
Parsons

202-484-3661
Jenny.Prince@parsons.com

MS, Occupational Safety
Management, University of
Central Missouri, Warrensburg, MO 2008
BA, Political Science

Certified Safety Professional

Education/Experience

Specialized Training/
Certifications

8 years’ experience developing and implementing safety
and health programs for US
government clients, including
the USACE
Contractor Project
Chemist

Sandra de las
Fuentes
Parsons

512-719-6018
Sandra.delasfuentes@parsons.com
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W912DY-17-D-0005, TO F-0776

B.A. degree in Microbiology
American Chemical Society Member
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TABLE 4.3 LABORATORY PERSONNEL
Contact Information
(telephone/e-mail)

Project Manager

Name/
Organization
Liz Martin
Gulf Coast Analytical
Lab (GCAL)

O:225.769.4900 |
D:225.214.7068
liz.martin@gcal.com

B.S. degree in Biological Sciences
n/a
from North Carolina State University.
18 years’ in the Environmental Laboratory Industry.
8 years’ working inside the Laboratory as an Analyst.
10 years’ working as a Project Manager

Quality Assurance
Manager

William Perry
GCAL

O:225.769.4900 |
D:225.214.7077
william.perry@gcal.com

n/a

Project Manager

Satchell Doyle Jr.
O:410-436-0562 | D:443-655Combat Capabilities 1245
satchell.doyle.civ@mail.mil
Development Command – Chemical Biological Center
(CCDC CBC)1
O:410-436-0562
Michael Knudsen
Combat Capabilities michael.e.knudsen.civ@mail.mil
Development Command – Chemical Biological Center
(CCDC CBC) 1

B.S., Chemistry, Southern Illinois University Carbondale.
33+ years laboratory analysis, management, quality assurance & data
validation experience.
B.S. Chemical Engineering
(FAMU/FSU College of Engineering)
12+ years field experience in the detection of Chemical Warfare Agents
(CWA)
B.S. Biology (UMBC)
20+ years field experience in the detection of CWA

40 Hour HAZWOPER, 8 Hour Supervisor HAZWOPER, Chemical Personnel Reliability Program Certified

B.S. Chemistry, 1999
15+ years field experience in the detection of CWA
Manages 25 personnel, oversees operations of 6 fixed labs.

40 Hour HAZWOPER, 8 Hour Supervisor HAZWOPER, Chemical Personnel Reliability Program Certified
ISO/IEC 17025 DOD QSM Internal
Auditor Training

Project Title/Role

Air Monitoring Manager

Analytical Chemistry
Manager

John L Schwarz
O:410-436-2150 | D:443-910Combat Capabilities 7453
John.l.schwarz.civ@mail.mil
Development Command – Chemical Biological Center
(CCDC CBC) 1

Education/Experience
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Worksheet #6: Communication Pathways and Procedures
(IDQTF UFP-QAPP Guidance Manual, Section 2.4.2, EPA Guidance QA/G-5, Section 2.1.4)
Communication Driver

Initiator (role) (1)(2)

Recipient(s) (role) (1)

Procedure

General communication between
CEHNC and other Project Delivery
Team (PDT) members

CEHNC PM or designee

Appropriate PDT
member(s)

Communicates directly as needed (verbally and/or in writing).

Regulatory interface

CEHNC PM, Holloman AFB or designee

Regulator

Provides project update via e-mail at least every other week
during field activities.

Regulatory oversight

Regulator

CEHNC PM or Holloman AFB (Scott
Dorton or Chuck
Schick)

Communicates directly as needed (verbally and/or in writing).

Project management, TO administration and logistics

Parsons PM

CEHNC PM, and/or
Parsons lead technical and site management personnel

Communicates directly as needed (in writing).

Bi-weekly project conference calls

Parsons PM

CEHNC PM and appropriate PDT member(s)

Communicates project status verbally via bi-weekly conference call.

Field progress reports

Parsons Site Manager

Parsons PM and Parsons lead technical
and site personnel

Documents progress in daily report and submits to Parsons
PM for onward distribution to PDT. Daily reports will be submitted to CEHNC/PDT within 24 hours of work completion
that day whenever possible.

Stop work due to safety issues

Parsons Unexploded
Ordnance Safety Officer (UXOSO) (or
CEHNC OESS)

Parsons Site Manager, CEHNC OESS,
and other field personnel

Verbally notify Site Manager, CEHNC OESS, and all relevant
field personnel immediately.

Parsons Site Manager

Parsons PM

Verbally notify Parsons PM as soon as possible after work
stoppage.
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Initiator (role) (1)(2)

Recipient(s) (role) (1)

Procedure

Parsons PM

CEHNC PM

Notify CEHNC PM verbally or via e-mail as soon as possible
after work stoppage.

Major QAPP change (i.e., a modification affecting project procedures
and/or QC criteria)
Note: QAPP should only be changed
for permanent modifications rather
than one-time deviations from procedures or QC criteria, which will be
documented by the Unexploded Ordnance Quality Control Specialist (UXOQCS) or QC Geophysicist.

Parsons Site Manager

Parsons PM

Communicates directly as needed (verbally and/or in writing)
and submits draft Field Change Request form for discussion;
does not implement change until approval is granted; consults with other personnel as needed.

Parsons PM

CEHNC PM

Submits Field Change Request form to CEHNC for approval;
does not implement change until approval is granted.

CEHNC PM

Regulator

Forwards field change request for approval, if necessary.

Minor QAPP change (i.e., a revision
that does not affect project procedures and/or QC criteria, such as
correcting a typo or changing names
of personnel)

Parsons Site Manager

Parsons PM

Documents minor change in daily report and submits to Parsons PM for onward distribution to PDT.

Parsons PM

CEHNC PM

Parsons PM notifies CEHNC PM of minor change.

Parsons
QC Geophysicist

Parsons Project Geophysicist, Parsons
Corporate QC Manager, and Parsons
PM

QC Geophysicist notifies Parsons Project Geophysicist and
PM immediately.

Parsons PM

CEHNC PM and
USACE Project Geophysicist

Parsons PM notifies USACE within 24 hrs. USACE PM notifies
regulator as necessary.

Parsons Site Manager

Parsons PM, CEHNC
OESS

Verbally notifies Parsons PM and CEHNC OESS immediately
and then awaits permission to respond and/or conduct disposal operation

Parsons PM

CEHNC and AFCEC
PMs

Verbally notifies CEHNC and AFCEC immediately.

CEHNC and AFCEC
PMs

Regulator and other
PDT members

Notify other PDT members as necessary.

Geophysical QC variances

Field team finds MEC item(s)
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Communication Driver

Initiator (role) (1)(2)

Recipient(s) (role) (1)

Procedure

Sample receipt discrepancies (for example, broken or missing samples, improper
preservation, or missing analysis requests)

CCDC CBC or GCAL PM

Parsons PM

The laboratory PM will communicate discrepancies in sample receipt to the Parsons PM on the same business day that the discrepancy is identified. The PM, in consultation with the Project Chemist,
will instruct the laboratory PM on the appropriate course of action.

Laboratory QC variances

Parsons Chemist

Parsons PM, CEHNC
PM, USACE PM, and
USACE Chemist

The Project Chemist will prepare variance requests in collaboration
with laboratory PMs for transmittal to USACE for approval.

Analytical CAs

Parsons Chemist

Parsons PM, CEHNC
PM, USACE PM

Need for laboratory CAs will be determined by the Project Chemists
and/or laboratory PM or QA Manager and will be documented in
memoranda to PM and CEHNC PM.

Data verification issues (for example, incomplete records)

Parsons Chemist

CCDC CBC or GCAL PM

The Data Validators will contact the laboratory directly in cases
where the discrepancy is a simple report generation error (such as
a skipped page or data missing for a subcontracted analytical
method). For systematic problems, such as incorrectly formatted
data reports or failure to include required data QC elements, the
Data Validators will contact the Project Chemists. The Project Chemists will work with the laboratory PM to ensure that properly formatted data reports are delivered to the data validators on a timely basis.

Field corrective actions

Parsons Site Manager

Parsons PM

The need for field corrective actions will be determined by
the Site Manager in consultation with the UXOQCS, QC Geophysicist, Parsons PM, and/or Parsons technical personnel.
Site Manager will notify Parsons PM of necessary field corrective actions and Parsons PM will respond within 24 hrs.
Site Manager will document the occurrence using a Root
Cause Analysis/Nonconformance Report.

Parsons PM

CEHNC PM

Parsons PM notifies CEHNC PM and transmits copy of Root
Cause Analysis/Nonconformance Report for review and approval.

(1) Names and contact information for personnel provided on Worksheets #4, 7, & 8.
(2) The initiator may designate another qualified individual to communicate with the recipient(s); however, the initiator shown is responsible for the communication being made.
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Worksheet #9: Project Planning Session Summary
(IDQTF UFP-QAPP Guidance Manual, Section 2.5.1, EPA Guidance QA/G-5, Section 1.4)

9.1

KICKOFF MEETING

Date: 2 October 2018
Location: Teleconference
Purpose: Discuss the overall goals, implementation of the project tasks, and general approach for
the LF029 Interim Measure.
Participants:
Name

Affiliation

Project Role

Lindsey Miller

CEHNC

Project Manager

Richard Mullady

CEHNC

Contracting Officer

Jay Lewis

CEHNC

Safety Specialist

Matt Earthman

CESPA

Albuquerque District Project Manager

Scott Dorton

AFCEC

Holloman AFB PM

Robin Paul

AFCEC

Program Manager

Jon Ussery

AFCEC

MMRP Program Manager

Brian Renaghan

AFCEC

CZRX

Chuck Schick

HAFB

Environmental Restoration Installation
Support contractor

Adam Kusmak

HAFB

Installation Asset Manager

George Noya

CCDC CBC

Program Manager

Jerry Pfarr

CCDC CBC

Chief, Biological Operations

Don Silkebakken

Parsons

Program Manager

Angie Welch

Parsons

Project Manager

Chris TenBraak

Parsons

Technical Expert

Jeff Ulmer

Parsons

Site Manager

Craig Murray

Parsons

QC Geophysicist

Notes/Comments:
The meeting began with introduction of the project team and represented organizations. Parsons
then presented a series of slides to give a general overview of the current Conceptual Site Model
(CSM) at LF029 and the general technical approach for conducting the IM. Meeting Minutes are
included in Appendix N.
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PLANNING SESSION: SYSTEMATIC PROJECT PLANNING (SPP)
MEETING #1

Date: 30 November 2018
Location: Teleconference
Purpose: Discuss the proposed IM for Landfill 29 with project Stakeholders. Review the proposed IM
technical approach to include UFP-QAPP Worksheet #10 - Conceptual Site Model (CSM), Worksheet
#11 (Main and AGC) - Data Quality Objectives (DQOs) and discuss logistics and issues.
Participants:
Name

Affiliation

Project Role

Allyn Allison

CEHNC

Project Manager

Jay Lewis

CEHNC

CWM Safety Specialist

Rick Grabowski

CEHNC

Geophysicist

Wilson Walters

CEHNC

Safety Specialist

Patty Dodson

CEHNC

Project Engineer

Michael Malone

CEHNC

Project Chemist

Matt Earthman

CESPA

Albuquerque District Project Manager

Scott Dorton

AFCEC

Holloman AFB PM

Robin Paul

AFCEC

Program Manager

Chuck Schick

HAFB

Environmental Restoration Installation
Support contractor

George Noya

CCDC CBC

Program Manager

Jerry Pfarr

CCDC CBC

Chief, Biological Operations

John Schwarz

CCDC CBC

Chemistry Manager

Doug Ralston

USAE

Project Manager

Jason Wagner

USAE

Quality Control

Bill Lewis

RFI

President

Larry Johns

RFI

Operations Manager

Angie Welch

Parsons

Project Manager

John Chulick

Parsons

Technical Expert

Jeff Ulmer

Parsons

Site Manager

Kristine Manglona-Huang Parsons

Deputy Project Manager

Notes/Comments:
A presentation was given on November 30, 2018 to include project team introductions, LF029 CSM,
previous investigations, goals of the project, and proposed IM activities. Worksheets 10 and 11 were
presented and discussed to include detailed discussion of sampling parameters and soil collection
depths. Details of the SPP Meeting are documented in the SPP Meeting Memorandum, provided in
Appendix N, which includes meeting minutes and the complete presentation and other pertinent information.

Worksheet #9: Project Planning Session Summary
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 15

Consensus Decisions Made:
• The SPP Team agreed with the presentation of the Technical Approach.
• The SPP Team agreed to include the New Mexico regulators in order for HAFB to receive full
close-out agreement for LF029
Action Items:

Action

Allyn Allison to coordinate with Robin Paul about adding RCRA
sampling requirements to the scope of work in order to get a
full site closeout for LF029.

Responsible
Party
CEHNC and
AFCEC

Status
Complete

Chuck Schick to provide Parsons with a document that outlines
the NMED requirements (analytes and frequency) for confirmation sampling at waste pits.

Chuck Schick,
HAFB

Complete

Angie Welch to provide Allyn Allison with a summary of the
NMED requirements as it pertains to LF029.
Update decision rule in UFP-QAPP Worksheet #11 for handling
intact Chemical Agent/Biological Agent (CA)/(BA) items with no
visible liquid line via x-ray. It is currently written to indicate that
these items will be blown-in-place. These items will, instead, be
transported to the Interim Holding Facility (IHF).
Mr. Schick will work with the local regulators to establish the
time and place for a meeting with the NMED.

Angie Welch,
Parsons

Complete

Parsons

Complete

Chuck Schick,
HAFB

Complete.
SPP#2 scheduled for 18
December
2018 in Santa
Fe.

9.3

PLANNING SESSION: SYSTEMATIC PROJECT PLANNING
MEETING #2

Date: 18 December 2018
Location: Santa Fe, New Mexico and Teleconference
Purpose: Discuss the proposed IM for LF029 with NMED regulators. Review the proposed IM technical approach to include confirmation soil sampling process and discuss logistics and issues.
Participants:
Name
Allyn Allison
Matt Earthman
Chuck Schick

Affiliation
CEHNC
CESPA
HAFB

Dave Cobrain

NMED

Dave Strasser

NMED

Ben Ware

NMED

Angie Welch
Craig Murray
Kristine ManglonaHuang

Parsons
Parsons
Parsons

Project Role
Project Manager
Albuquerque District Project Manager
Environmental Restoration Installation Support contractor
Program Manager Permits and Permitting
Environmental Scientist, Albuquerque Group
Environmental Specialist Group
Leader, Santa Fe Group
Project Manager
Geophysicist
Deputy PM
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Project Role
Staff

Notes/Comments:
A presentation was given on December 18, 2018 to brief NMED on previous investigations, munitions of concern, and proposed IM activities. Details of the SPP Meeting are documented in the SPP
Meeting Memorandum, provided in Appendix N, which includes meeting minutes and the complete
presentation and other pertinent information.
Consensus Decisions Made:
• The SPP Team agreed with the presentation of the Technical Approach.
• The SPP Team agreed that the sidewalls could be sampled at a frequency of 1 sample per 20
linear feet and the excavation floor at 1 sample per 500 square feet.
• The SPP Team agreed to include the following additional RCRA analytes for confirmation
sampling: Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds
(SVOCs); and for waste characterization (solids): VOCs (total), SVOCs (total), Target Analyte
List (TAL) metals (total), and explosives.
• The SPP Team agreed to reuse soil as backfill if the sampling results meet the NMED riskbased standards.
Action Items:
Action

Parsons to provide a cover letter to NMED that defines the
worksheets that are applicable for the state to review.
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Worksheet #10: Conceptual Site Model
(IDQTF UFP-QAPP Guidance Manual, Section 2.5.2)

10.1 OVERVIEW
The purpose of this worksheet is to describe the preliminary CSM for LF029/SWMU 104 at HAFB. The
CSM is based on site-specific details such as location, history, physical characteristics, current and
future land use. Additionally, the CSM includes a munitions summary and exposure profile, and a summary of the historical MC data. This site-specific data provides a basis for the technical approach and
sampling plan. The CSM is a living document and will be revised as additional information and investigation results are obtained throughout the IM process.

10.2 SITE DESCRIPTION AND BACKGROUND (FACILITY PROFILE)
10.2.1

SITE LOCATION

Holloman Air Force Base is located on approximately 50,763 acres in south-central New Mexico west
of the city of Alamogordo. Former Army Landfill 29 is located on approximately 6 acres near the airfield
north of Periphery Road (Figure 10.1). The nearest occupied structure is Building 1001 located approximately 450ft south of the site boundary. Former Army Landfill 29 is defined by a 3-foot high rectangular berm and was used by the Army from the 1950s to 1975 for disposal of aircraft parts, vehicle
parts, spent munitions, and construction debris.

10.2.2

HISTORICAL DOD USE

Holloman Air Force Base was originally established in 1942 as Alamogordo Army Air Field six miles
west of Alamogordo, New Mexico. Holloman Air Force Base supports national security objectives with
mission-ready F-117A Stealth Fighters, an Air Transportable Medical Clinic, and Basic Expeditionary
Airfield Resources (BEAR) Base assets. Holloman Air Force Base also supports Air Expeditionary Force
operations, Global War on Terrorism and peacetime contingencies, trains pilots in the F-117A and T38A aircraft and provides support to over 18,000 personnel to include German Air Force Tornado
operations.
From 1942 – 1945, Alamogordo Army Air Field served as the training ground for over 20 different
groups, training their personnel before heading to combat in either the Pacific or European Theater. In
1947, it became the site for testing and development of pilotless aircraft, guided missiles, and other
research programs, which included the testing of CWM and BWM. The Falcon, Matador and RascalShrike missiles were launched from Holloman with the primary purpose of testing the dispersion patterns and fuzes of atomic, biological, and chemical warheads. The BW tests at Holloman AFB are documented vaguely and any BW military discussions remain ambiguous. According to unclassified documents:
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Figure 10.1
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The biological portion of the warheads launched on HAFB contained a simulant;
Biological agents were present at HAFB; however, these warheads were launched from HAFB
to offsite targets;
It is unclear whether the 1,518 individual four-pound bombs clustered as E97 warheads
adapted for the Matador used a simulant agent. It is further unspecified what the BW agent
was or was planned to be, although at this date the likely choice would have been anthrax
spores; but by the early 1950s, the Army Chemical Corps-Air Force effort for a BW warhead
had expanded from a focus on anthrax, to one that also included tularemia and brucellosis;
and
Declassified documents for the Falcon were not available covering the developmental years;
but the focus of this missile was to carry CA.

Former Army Landfill 29 was used by the Army from the 1950s to 1975 for the disposal of spent
munitions and construction debris. Several munitions configured to contain biological and chemical
materiel have historically been found on the surface of the landfill. These discoveries have resulted in
at least three different visits by Technical Escort Unit to evaluate the items for BWM and CWM. To
date, no chemical agent or biologic agent fills have been present in the discovered items. Conventional
MEC items were found that contained live bursters (M125 10-lb bomb) but did not contain any CWM.
DGM data collected by USACE in 2018 indicate the likely presence of eight subsurface disposal pits.
These pits have never been investigated and their contents are unknown. There are also several single
point anomalies present in the data indicating the potential for MEC/CWM/BWM in the subsurface
outside the disposal pits themselves. Work has been performed to clear the surface of the site; however, CEHNC noted that both ferrous and non-ferrous debris remains on the surface which includes
both MEC and Munitions Debris (MD).

10.2.3

PREVIOUS INVESTIGATIONS

Table 10.1 below lists the investigation history timeline for LF029.
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Table 10.1

Summary of Previous Investigations/Response Actions, LF029, HAFB
Date
March 2018

December 2017

November 2017
2009 – 2017

September 2009
August 2009

December 2007
June 2007

May 2007
2006
1997 – 2005
1997
1993
1992
1983

Summary
CEHNC conducted a site visit and collected DGM data with an EM-61 data over
the site. During this work, MD including two expended E34R4 air-arming, point
detonating fuzes and 1 partial M50 incendiary bomblet were found on the surface. DGM data indicated the presence of several large subsurface anomalies.
Materiel Assessment Review Board (MARB) evaluates the M125/E54R6
bomblets based on x-ray and Portable Isotopic Neutron Spectroscopy (PINS)
and determines none contain energetics (MD only) and items contain a water/anti-freeze liquid filler.
Individual M125/E54R6 bomblets are discovered at Landfill 29.
Incomplete history based on documentation in the Administrative Record. Several work planning documents are submitted for Removal Action (RA) work to
remove MEC from the surface and subsurface to 1-foot bgs. Site conditions in
2018 indicate that at least a partial surface removal may have occurred.
Holloman Explosive Ordnance Disposal (EOD) response based on MARB report
on M125s and performs disposal of E61R4 MD from June 2007 are turned over
to Holloman environmental department for disposal.
The 110th TEU returns in August 2009 in response to December 2007 M125
discovery and X-rays and Portable Isotopic Neutron Spectroscopy Chemical Assay System to evaluate the filler of the M125s. Bursters were present (i.e MEC)
and all were determined to be filled with a water/anti-freeze mix liquid filler.
A site visit for upcoming Removal Action work identifies M125s on the surface
and that not all biological MD was recovered from the surface during the TEU
action in June.
TEU responds to May 2007 notification to test and handle MD identified as
“1/2-bomb, biological E61R4 w/ E34R4 PD fuze approx. 250ea and 12ea E99
bomblets.” Twenty soil samples are collected, and no biological agent is present.
Holloman AFB notified of suspected biological bomblet
Supplemental RCRA Facility Investigation (RFI)
Groundwater sampling in support of Installation Restoration Program (IRP)
Phase I and III RFI
IRP Decision Document
IRP Remedial Investigation
IRP Preliminary Assessment/Site Inspection

10.3 SITE SETTING (PHYSICAL PROFILE)
10.3.1

TOPOGRAPHY

Holloman Air Force Base is located in the Tularosa Basin, which is part of a 170-mile-long structural
depression. The basin is bounded to the south by a low topographic divide near the New Mexico/Texas
state line; to the west by the uplifted Organ, San Andres, and Oscura Mountains; to the north by
Chupadera Mesa; and to the east by the uplifted Jicarilla and Sacramento Mountains. The surrounding
mountains rise abruptly to 7,000 to 12,000 ft above mean sea level (msl). The interior plain has low
relief with elevations ranging from about 4,000 ft above msl in the southwestern portion of the basin
to about 4,400 feet above msl in the northeastern portion. The Tularosa Basin is a closed basin from
which no surface water drains. Near HAFB, the ground surface undulates and is composed of alluvial
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fan deposits, wind-formed dunes, and flat-bottomed playas (pan-shaped depressions carved by wind
erosion). The gypsum dunes of the White Sands National Monument lie to the west of the Base.

10.3.2

CLIMATE

Holloman Air Force Base is located in a semi-arid region within the northern portion of the Chihuahuan
Desert. Its climate resembles other semi-arid regions with warm to hot summer days, cool nights, and
mild winters. Monthly mean high temperatures range from 55 degrees Fahrenheit in January to 93.6
in August. Monthly mean low temperatures range from 29 degrees in January to 66 degrees in July.
Evapotranspiration is usually high due to dry air, large daily solar radiation totals, seasonally high
winds, and warm temperatures. Seasonal fluctuation in precipitation rates is a result of prevailing wind
directions, which can bring in frontal storms from the north or the Pacific or Caribbean cyclonic systems. Holloman Air Force Base averages 13.2 inches of annual rainfall. Nearly half of this amount falls
within the months of July through September, known as the summer monsoons. Monsoon thunderstorms are generally short in duration and high in intensity. Occurrences are highly variable from year
to year and one or two short-term events may contain a large percentage of the annual precipitation.
Due to the unpaved and moderately vegetated condition of the site, precipitation falling onto LF029
likely evaporates or infiltrates into the soil.

10.3.3

VEGETATION

The vegetation at HAFB is consistent with that of the Tularosa Basin and includes mesquite, creosote
bush, and grasses. Succulents such as cactus, agave, and yucca also occur. Sensitive species that
currently receive no federal protection include lichen (A. clauzadeana), proposed for rare and endangered listing and the grama grass cactus, included due to its former candidate status.

10.3.4

GEOLOGY

Holloman Air Force Base is located in the Tularosa Basin, a downfaulted, closed, intermountain basin
located in the southern portion of the Rio Grande Rift. The Tularosa Basin is a bolson which is a basin
with no surface drainage outlet, in which sediments are carried by surface water into the closed basin
and deposited (Bhate, 2007). The Tularosa Basin is thought to have formed approximately 35 million
years ago as a result of faulting with the most recent formational activity having occurred as recently
as 10,000 years ago. Tularosa Basin fill is derived from the erosion of the uplifted material and fluvial
deposits from the Rio Grande River.
The Basin fill consists of unconsolidated coarse- to fine-grained alluvial fan deposits along the rims of
the basin that are gradational toward the basin into finer-grained alluvial, fluvial, and lacustrine deposits. Evaporate materials such as selenite, are present. Prominent local physiographic features include the Sacramento Mountains to the east, San Andres Mountains and White Sands National Monument to the west (49th Fight Wing, 2009). The Tularosa Basin was formed as a structural trough
during the Middle to Late Cenozoic era. Alluvial fill deposition includes sand, gravel, and clay in alluvial
fans along the basin margins and extensive lake, alluvial, and evaporate deposits within the interior
basin.
Based on previous investigations, LF029 is underlain by a heterogeneous layering of sands, silts, and
clays. Outside the disposal area, the shallow subsurface is composed primarily of silty, sand and silt.
Silty sands dominate in the northern portion of the site and grade laterally into a silt to the south. The
upper silt unit generally has a maximum thickness of six feet, centered southwest of the site. The
shallow, silty sand unit underlies the upper silt unit to a maximum depth of 15ft bgs. The silty sand
unit is underlain by silt and clay, which is underlain by silty sands and sands.
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SOILS

The U.S. Department of Agriculture (USDA) Soil Conservation Service has identified two soil associations in the vicinity of HAFB: the Holloman-Gypsum Land-Yesum complex, and the Mead silty clay loam.
Most of the surficial soils at the Base are the well-drained, sandy loam and gypsum of the HollomanGypsum Land-Yesum complex. The soils of this association are formed from alluvial and eolian (carried
by wind) gypsiferous sediments. The Holloman unit makes up about 35 percent (%) of the complex.
The soil unit is light brown to pink, very fine, sandy loam with a high gypsum content. The soil is moderately permeable, calcareous, and mildly to moderately alkaline. The Gypsum land unit makes up
about 30% of the complex. It is soft to hard white gypsum, typically overlain by less than one inch of
very fine, sandy loam. The Yesum unit, which makes up 20% of the complex, is light brown to pinkishwhite, very fine sandy loam that is also high in gypsum. It is moderately permeable, calcareous, and
mildly alkaline (USDA, 1981).
Mead silty clay loam soil occurs over a small area of the Base. This soil consists of reddish-brown, silty
clay loam, clay loam, and clay with a high salt content. The Mead soil unit is derived from fine-grained
alluvium deposited over lacustrine sediments. The soil has low permeability, and available water capacity is low. This soil is moderately calcareous, and moderately to strongly alkaline. The soil has a
layer of salt that is more soluble than gypsum (USDA, 1981).

10.3.6

HYDROLOGY

The only permanent water in the Tularosa Basin is found in small streams between Alamogordo and
Three Rivers, New Mexico. There are no perennial streams within HAFB or in the nearby surrounding
landscape; however, a set of perennial pools exist within the base. They are the final one-third of the
Lost River, a set of pools near the confluence of Ritas and Malone Draws, and the Salt Lakes just south
of the Lost River and Camera Pad Road Pond. The Rio Grande, located west of the San Andres Mountains, and the Pecos River, east of the Sacramento Mountains, are the closest perennial rivers in the
region. There are at least nine prominent east- west drainages that receive intermittent flows during
seasonal thunderstorms. The largest of these drainages is the Lost River drainage system, including
alone Draw, Carter Draw, and Ritas Draw. No portion of LF029 or its boundaries is located in a wetland
area. No permanent surface water bodies have been observed within, or adjacent to the site.

10.3.7

HYDROGEOLOGY

Streams sustained by groundwater discharge within the basin include Salt Creek and Malpais Spring.
It is estimated that the groundwater resources of the Tularosa Basin contain over 100 million-acre
feet of brackish groundwater. A wide range of water chemistries including sodium chloride, carbonate, and sulfate-based brine waters exist in the basin and water with salinity from 1,000 parts
per million (ppm) Total Dissolved Solids (TDS), approximate to fresh water, to over 20,000 ppm TDS,
approximate to sea water, can be found within the basin. The predominance of groundwater occurs
as an unconfined aquifer in the unconsolidated deposits of the central basin. The primary source of
groundwater recharge is percolation of rainwater and a minor contribution from stream run-off along
the western edge of the Sacramento Mountains. Beneath HAFB, groundwater ranges from 5 ft to 50
ft below ground surface (bgs). Groundwater flow is generally toward the southwest with localized
influences from the variations in base topography with shallower groundwater found on the southern
end of the base (SKY, 2011).
The uppermost unit of groundwater is a shallow unconfined aquifer encountered at approximately 15
to 20 ft bgs. Groundwater occurs beneath Landfill 29 as a shallow unconfined aquifer within the
underlying silt, silty sand, and clay sediments. Based on the groundwater elevations obtained during
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the July 2006 supplemental groundwater sampling event, groundwater beneath LF029 flows to the
west.

10.3.8

ENDANGERED SPECIES, SENSITIVE HABITATS, AND HISTORICAL OR CULTURAL
RESOURCES

No federally listed species covered under the Endangered Species Act currently reside at HAFB, and
no threatened or endangered species habitat exists within LF029. During site activities, coordination
with HAFB environmental personnel will occur to ensure that information related to endangered species is current. Refer to Section 10.3.3 for information regarding sensitive vegetation species.
Project Geographic Information System (GIS) data indicate the presence of two archeological sites that
partially overlap the footprint of LF029. These sites are HAR-179, which is a historic site, and HAR169, which contains lithics and ceramics. HAFB personnel have indicated that all archeological remnants will be removed from the project site prior to mobilization. If potential cultural artifacts are
encountered during the IM, excavation operations will cease and HAFB/CEHNC will be notified of a
potential archaeological find.

10.3.9

SITE ACCESSIBILITY

Access to HAFB requires admittance through the security gate and there is a fence around the installation. Visitors must obtain a pass or have a government issued common access card (CAC) for entry.
Fencing is also present around LF029.

10.4 CURRENT AND PROJECTED LAND USE AND EXPOSURE PROFILE
Holloman AFB currently classifies LF029 (SWMU 104) as an IRP site with limited access. Holloman Air
Force Base has no plans for any construction on or near the site and there is no anticipated future use
for that location.

10.5 CONCEPTUAL SITE MODEL
10.5.1
The CSM is a description of a site and its environment that can be used to depict the nature
of potential contamination, its location, and the possible interactions of human and environmental
receptors with that contamination. The CSM summarizes which potential receptor exposure pathways
for MEC and MC are (or may be) complete and which are (and are likely to remain) incomplete. An
exposure pathway is considered incomplete unless all four of the following elements are present
(USEPA, 1989):
•
•
•

•

a source of contamination;
an environmental transport and/or exposure medium;
a point of exposure at which the contaminant can interact with a receptor; and
a receptor and a likely route of exposure at the exposure point.

10.5.2
If any single factor is not present, the pathway is incomplete. An incomplete exposure pathway indicates there are no current means by which a receptor (human or ecological) can be exposed
to either MEC or MC. In this case no hazards or risks from exposure to MEC or MC would be expected.
This information can be used to focus the investigation of the site by suggesting which complete or
potentially complete exposure pathways need to be evaluated.
10.5.3
For the purposes of this IM, a preliminary CSM was developed for LF029 in accordance
with EM 200-1-12. The preliminary CSM for this site is summarized in Table 10.1. This table describes
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the known or suspected contamination sources, potential/suspected location and distribution of contamination, contamination source or exposure medium, current and future receptors, and potentially
complete exposure pathways. A visual CSM (Figure 10.2) has also been developed to convey this information and facilitate communication with stakeholders in an easy to understand format. A CSM is
a “living document” based on existing knowledge; therefore, it will be updated as more information
becomes available.
10.5.4
The preliminary CSM, presented in Table 10.1, indicates that MEC and MD have been recovered from the surface of the landfill and are suspected to be present in the subsurface. Magnetometer data indicate the presence of single-point anomalies as well as eight larger anomalies or
anomaly groups that can be interpreted as burial pits. Some of the MEC and MD items recovered to
date were munitions configured as CWM and BWM. While simulants were most likely used in these
munitions for purposes of fuze and dispersion testing, historical research indicates that the M125
(recovered as MEC) was configured for GB (sarin) and the E61R4 (recovered as MD) was configured
for Bacillus anthracis (anthrax). Antifreeze/water fills were present in the M125s recovered from the
site, and twenty soil samples were collected from four piles of recovered E61R4 (MD) and sampled for
Bacillus anthracis. Results were non-detect.
10.5.5
Landfill 29 is accessible by human receptors, including authorized Base personnel and
contractors; and may be accessible to trespassers. Hence, a complete MEC exposure pathway is present for any MEC remaining on the landfill surface. A potentially complete MEC exposure pathway is
present for MEC in the subsurface if exposed to the surface via erosion or through ground disturbing
activities, such as excavation or construction.
10.5.6
With regard to MC, the preliminary CSM indicates that explosives and MC metals have not
been identified as a contamination source during previous RFIs or LTM of groundwater. Biological
agent (anthrax) has not been detected in soil samples collected under piles of recovered E61R4 MD.
Analytical data in soils has not been collected for chemical agent. To satisfy the objectives of the
munitions response action and the RCRA Corrective Action Complete (CAC), subsurface soil in the burial trenches and excavated single-point anomalies will be evaluated for GB and its breakdown products, Bacillus anthracis, Brucella melitensis, explosives, TAL metals, VOCs, and SVOCs.

Worksheet #10: Conceptual Site Model
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Table 10.2

Revision 0
Page 25

Preliminary Conceptual Site Model, Former Army Landfill 29, Holloman AFB

Site Details
NAME:
Former Army Landfill
29/SWMU 104
Acreage:
6 acres
Suspected Past DoD Activities
(release mechanisms):
Disposal site for spent munitions and construction debris.
Current and Future Land Use:
Holloman Air Force Base has
no plans for any construction
on or near the site and there
is no anticipated future use
for that location.

Known or Suspected Contamination Source(s)
MEC/MD
Confirmed MEC recovered from the surface of the landfill:
• Parachute Flare Illumination Rounds (3 total)
• M125 10lb bombs water/antifreeze filled with
energetic burster present (unknown quantity)
Confirmed MD recovered from the surface of the landfill:
• 5-inch Zuni Rocket (Motor, tail/fin assembles)
• ½-lb bomb, Biological, E61R4 w/E34R4 PD
Fuze approx. 250 each and 12 each E99
bomblets
• M125/E54R bomblets
• E34R4 Air-Arming, Point Detonating Fuze
• M50 Incendiary Bomblet
MC in soil
• M125 10lb bomb was configured for a GB fill.
Only simulant fills observed to date.
• E61R4 biological bomblet was configured for
biological warfare fill (Bacillus anthracis or Brucella melitensis based on research). Twenty
soil samples were collected from four piles of
recovered E61R4 (MD) and sampled for Bacillus anthracis. Results were non-detect.
• Explosives and MC metals have not been identified as a contamination source during previous
RFIs or LTM of groundwater.
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Potential/Suspected Location and Distribution
Additional MEC/MD potentially present in surface soils. Brush clearing
and surface clearance required.

Source or Exposure Medium
Surface or subsurface
soil

MEC/MD potentially present in subface soils. Geophysical data indicate
the presence of eight burial trenches
as well as single point anomalies.

Potentially present in surface or subsurface soil.

Surface or subsurface
soil

Current and Future Receptors
Potential current and future receptors include on-site workers
(i.e., Base personnel and contractors and may be accessible
to trespassers) Future land use
is anticipated to be similar to
current use.

Potentially Complete Exposure Pathway
Exposure to surface or subsurface MEC/CWM/BWM

Exposure to soil through incidental ingestion, dermal contact, and inhalation of resuspended soil particles.
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Figure 10.2
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Preliminary Conceptual Site Model, Former Army LF029, HAFB
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Worksheet #11: Project Data Quality Objectives for
Advanced Geophysical Classification
(IDQTF UFP-QAPP Guidance Manual, Section 2.6.1; EPA Guidance QA/G-5, Section 2.1.7)

11.1 OVERVIEW
11.1.1
DQOs are qualitative and quantitative statements that specify the quality and level of data
required to support the decision-making processes for a project. Guidance for DQO development is
contained in Guidance on Systematic Planning Using the Data Quality Objectives Process (EPA QA/G4), February 2006, EPA/240/B-06/001.
11.1.2
The overall goal of this project is to complete IM to remove MEC, MPPEH, CWM, BWM,
CACM, BACM, and NMRD associated with burial pits and target anomalies at the former LF029. In
addition, confirmation soil sampling for chemical agent, biological agent, munitions constituents, and
RCRA parameters in order to achieve CAC. All IM activities will be performed in compliance with RCRA,
DOD, DA, Air Force, and USACE Regulations and Guidance to include Interim Guidance, standards,
manuals, and all applicable Data Item Descriptions (DIDs).
11.1.3
The following DQO elements are developed during project planning sessions using a SPP.
Examples of SPP include the EPA’s seven-step DQO process defined in EPA Guidance on Systematic
Planning Using the Data Quality Objectives Process, EPA QA/G-4, EPA/240/B-06/001, February 2006;
Intergovernmental Data Quality Task Force Uniform Federal Policy (UFP)-Quality Assurance Project
Plans Manual; and the USACE Technical Project Planning Process (TPP), Engineer Manual (EM) 2001-2, February 29, 2016.
This worksheet outlines the DQOs associated with all work elements with the exception of
In addition to these DQOs all data collected during
this project are required to attain the MPC described on Worksheet #12 to be considered adequate to
support environmental decisions, unless sufficient alternative justification is provided to and accepted
by the project team. Before final environmental decisions are made, data will be verified and validated
as described in Worksheet #34, Worksheet #35, Worksheet #36, and Worksheet #37.
11.1.4

AGC (see Appendix B for the AGC UFP-QAPP).
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Table 11.1 Data Quality Objectives and Technical Approach Summary for Advanced Geophysical Classification, Interim Measures at Landfill 29
State
The Problem

Surface Debris
MEC, MD, and other metal
debris have been confirmed on the surface of
Landfill 29. Because LF 29
is accessible to authorized
Base personnel and contractors, these items present possible risks to human health when workers
are onsite. Surface debris
also may prevent effective
geophysical data collection
for the proposed field effort.

Potential MEC in Trenches
MEC and MD have been
confirmed on the surface
of Landfill 29. Historical
data indicate MEC, CWM,
and BWM could also be
potentially present in the
subsurface in identified
trenches. Because LF 29
is accessible to authorized
Base personnel and contractors, these items present possible risks to human health during soil disturbing activities.

Identify the Project Goals
Locate and remove surface
MEC that pose health risks
to personnel.
Locate and remove MD,
and NMRD that might interfere with planned geophysical activities from the surface within the Landfill 29
footprint.

Identify
Information Inputs

Define the Boundaries
of the Project

Landfill 29 boundary data
Up-to-date CSM summarizing site conditions.
Historical data.
Results of surface clearance activities.

The horizontal boundaries are the boundaries of
the 6-acre site located
north of Periphery Road.
Vertical boundaries are
limited to surface material only. No intrusive activities will be conducted
during surface clearance.
Items to be removed are:
• Identified MEC.
• Items of MD/NMRD
larger than two-inches
by two-inches.

Locate and remove MEC,
CWM, and BWM from the
identified trenches that
pose health risks to personnel.

Landfill 29 boundary data.
Up-to-date CSM summarizing site conditions.
Historical data, including
previous magnetometer
data.
Dynamic AGC data.
Results of intrusive investigations/excavation.
Air monitoring results.
Land use and receptors.

The overall horizontal
boundaries are the
boundaries of the 6-acre
site located north of Periphery Road.
Historical magnetometer
data indicates the presence of 8 burial pits with
a total footprint of approx.
1.7 to 2 acres (Figure 171), though these boundaries may be refined during the project.
The horizontal boundary
of the burial trenches will
be initially defined via dynamic survey data, with
The vertical boundary is
estimated to be a maximum of 8-10 feet bgs.

Develop Project Approach (Decision Rules)

Specify Project-specific
MPCs

Project Design and Workflow
(see Worksheet #17)

If conventional MEC are found on the surface, then the
item(s) will either be moved to a safe disposal location or
blown-in-place.
If MD or NMRD larger than two-inches by two-inches are
found on the surface, then the item(s) will be removed.
If a suspect CWM/BWM item is found on the surface,
then field portable x-ray technology will be used to determine if a liquid line is present.
If a liquid line is present, then the item will be handled as
suspect CWM/BWM.
If a liquid line is not present, then the item will be treated
as conventional MEC.
If a partially buried item is identified, then it will not be
addressed during the surface clearance and will be
flagged and avoided until intrusive operations have commenced.

Surface clearance will
achieve applicable
MPCs as stated in
Worksheet #12, unless MPC failures can
be adequately explained and/or justified.

Surface Clearance
Perform surface clearance within Landfill 29 boundary to
locate and remove MEC, MD, NMRD, CWM, and BWM to
prepare the site for subsequent activities.
Evaluate, manage, and dispose of MEC, MD, NMRD, CWM,
and BWM recovered in accordance with approved plans.

If site conditions of geophysical survey results require significant changes to the proposed footprint areas, then
changes will be discussed by the PDT before data collection is complete.
If a burial trench is identified based on historical or updated geophysical data, then it will be excavated to remove MEC, CWM, and BWM.
If the trench excavation is confirmed to be outside the
waste zone (1), then excavation will cease, and confirmation soil samples will be collected (see below).
If conventional MEC are found during the intrusive investigation, then the item(s) will either be moved to a safe disposal location or blown-in-place.
If MD or NMRD are found during the intrusive investigation, then the item(s) will be removed.
If a suspect CWM/BWM item is found during the intrusive
investigation, then field portable x-ray technology will be
used to determine if a liquid line is present.
If a liquid line is present, then the item will be handled as
suspect CWM/BWM.
If a liquid line is not present, the item still poses a risk
and will be handled as suspect CMW/BWM.

Excavation and removal of landfill debris will achieve applicable MPCs as stated
in Worksheet #12, unless MPC failures can
be adequately explained and/or justified.

Dynamic Surveys
Perform dynamic AGC surveys throughout the 6-acre footprint to refine trench footprints and detect single-point geophysical anomalies outside trench areas (see below).
Analyze the data to refine trench footprints and identify
single point anomalies.
Intrusive Investigation of Trenches
Excavate identified burial trenches within Vapor Containment System (VCS) (plan will be established to use the
lowest number of VCS moves during excavation).
Initially define the horizontal boundary of the burial
trenches using dynamic survey data. Upon nearing the
predicted boundaries, confirm the horizontal boundary via
visual observations and analog instrument surveys during
excavation.
Continue excavation of burial trenches until all metallic
content has been removed and undisturbed soil has been
reached (i.e., until outside the waste zone (1)).
Evaluate, manage, and dispose of MEC, MD, NMRD, CWM,
and BWM recovered in accordance with approved plans.
See Appendix L, Waste Management Plan.

(1) For excavation and sample collection, the “waste zone” is defined as soil containing identifiable debris associated with disposal operations or other clear evidence of disposed waste (e.g., stained soil). Soil described as “outside the
waste zone” or “below the waste zone” denotes undisturbed soil or soil clearly not impacted by waste disposal.
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Table 11.1
State
The Problem

Potential Isolated MEC
Items
MEC and MD have been
confirmed on the surface
of Landfill 29. Historical
data indicate isolated
MEC, CWM, and BWM
could also be potentially
present in the subsurface
in the area surrounding
outside identified
trenches. Because LF 29
is accessible to authorized
Base personnel and contractors, these items present possible risks to human health during soil disturbing activities.
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Data Quality Objectives and Technical Approach Summary for Advanced Geophysical Classification, Interim Measures at Landfill 29, continued

Identify the Project Goals
Subsurface metallic items
detected and classified as
either TOI or inconclusive
(i.e., possible MEC items)
must be removed from the
site so they no longer present unacceptable human
health risks.
DGM and AGC will be used
to detect and classify
anomalies for removal. Detected items classified as
“TOI” and “inconclusive”
will be targeted for removal.
In areas inaccessible to
DGM and AGC sensors or
high anomaly density areas
(burial trenches), analog
detection methods will be
used to detect anomalies
for excavation and removal.

Identify
Information Inputs

Define the Boundaries
of the Project

Landfill 29 boundary data.
Up-to-date CSM summarizing site conditions.
DGM detection survey results.
AGC cued survey results.
Intrusive investigation results for TOI classified using AGC.
Intrusive investigation results for analog surveys.

The horizontal boundaries are the boundaries of
the 6-acre site located
north of Periphery Road.
Cued AGC surveys will
only be performed outside identified trenches.
Target selection thresholds (response amplitude
and fit coherence) will be
determined based on
analysis of initial dynamic
datasets and specified in
the Target Selection Technical Memorandum.
All sources on the dig list
will be investigated to the
depth required for resolution.
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Develop Project Approach (Decision Rules)
Dynamic Surveys
If a detected anomaly exceeds the selection threshold,
then it will be identified for evaluation using Cued Data
Acquisition.
Cued Data Acquisition and Intrusive Investigation
If an anomaly is classified as a TOI (i.e., highly likely to be
a munition) based on a high decision statistic indicating a
good match to a TOI in the classification library, then it
will be labeled as a dig target on the ranked dig list and it
will be intrusively investigated.
If an anomaly is classified as inconclusive based on low
fit confidence or other criteria indicating unreliable inversion results, then it will be labeled as a dig target on the
ranked dig list and it will be intrusively investigated.
If an anomaly is classified as a non-TOI (i.e., highly unlikely to be a munition) based on low decision statistic indicating poor matches to all TOI in the classification library, then it will be identified as a non-dig target on the
ranked dig list, and it will not be intrusively investigated.
If conventional MEC are found during the intrusive investigation, then the item(s) will either be moved to a safe disposal location or blown-in-place.
If MD or NMRD are found during the intrusive investigation, then the item(s) will be removed.
If a suspect CWM/BWM item is found during the intrusive
investigation, then field portable x-ray technology will be
used to determine if a liquid line is present.
If a liquid line is present, then the item will be handled as
suspect CWM/BWM.
If a liquid line is not present, the item still poses a risk
and will be handled as suspect CMW/BWM.
If dynamic detection data indicate a portion of the site
has more sources than cued classification techniques
can reliably estimate polarizabilities, then the anomaly
density will be reduced using analog methods.

Specify Project-specific
MPCs
Geophysical and intrusive investigations
shall achieve applicable MPCs as stated in
the AGC-QAPP and
confirmed/modified
by Instrument Verification Strip (IVS) Report,
unless MPC failures
can be adequately explained and/or justified.

Project Design and Workflow
(see Worksheet #17)
Dynamic Surveys
Perform dynamic AGC surveys throughout the 6-acre footprint to refine trench footprints (see above) and detect single-point geophysical anomalies outside trench areas.
Cued Data Acquisition
Collect cued AGC data over detected single-point DGM
anomalies
Analyze the AGC data to classify anomalies as TOI, nonTOI, and inconclusive.
Intrusive Investigation of TOI
Intrusively investigate anomalies classified as TOI or inconclusive.
Evaluate, manage, and dispose of MEC, MD, NMRD, CWM,
and BWM recovered in accordance with approved plans.
See Appendix L, Waste Management Plan
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Table 11.1
State
The Problem

Possible Releases to Soil
from Historical Disposal
Activities
MEC and MD have been
confirmed at Landfill 29
that indicate the potential
presence of CWM and
BWM. Previous investigations also indicate CWM,
BWM, CACM, and BACM
are potentially present at
the site based on the time
period the site was used. If
CACM and BACM remain in
the soil at the site, they
present possible risks to
human health when workers are onsite. In addition,
explosives, metals, VOCs,
and SVOCs could potentially be released to soil
from buried waste (MEC,
MD, or NMRD).
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Data Quality Objectives and Technical Approach Summary for Advanced Geophysical Classification, Interim Measures at Landfill 29, continued

Identify the Project Goals
Evaluate the presence of
COPCs (Chemical of Potential Concern) (GB and its
breakdown products, Bacillus anthracis, Brucella
melitensis, explosives, TAL
metals, VOCs, and SVOCs)
in soil in burial trenches
and at MEC/CWM/BWM locations and remove if necessary.

Identify
Information Inputs

Define the Boundaries
of the Project

Landfill 29 boundary data.
Up-to-date CSM summarizing site conditions.
Results of sampling and
analysis.
Historical background
data.
Land use and potential
receptors.

The horizontal boundaries are the boundaries of
the 6-acre site located
north of Periphery Road.
The horizontal boundaries of each pit vary from
8-25 feet wide by 12-123
feet long. The vertical
boundary is estimated at
a maximum of 8-10 feet
bgs.
Analytes are limited to
GB and its breakdown
products, Bacillus
anthracis, Brucella
melitensis, explosives,
TAL metals, VOCs, and
SVOCs.
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Develop Project Approach (Decision Rules)
Trench Sampling
If the trench excavation is determined to be outside the
waste zone (1), then discrete confirmation samples will be
collected to evaluate the vertical and horizontal extent of
possible soil contamination.
Single Item Sampling
If there is visual evidence of a release, a confirmed detection of CA, or suspected CWM or BWM are identified during the intrusive investigation, then a discrete soil sample
will be collected for analysis.
Sample Assessment (for trench and single item samples)
If MC/RCRA constituent concentrations in soil samples
≤ Project Action Limits (PALs), then the soil at that location is uncontaminated by, and no further action is necessary in soil.
If MC concentrations in soil samples > PALs, then MC are
present and the TPP Team will determine if those MC can
be addressed via the ongoing Landfill 29 (SWMU 104)
corrective action under the IRP.
If MC concentrations in soil samples ≤ PALs, but RCRA
constituent concentrations in soil samples > PALs, then
no further action is required in support of the IM. RCRA
data will be provided to the IRP program.

Specify Project-specific
MPCs
Sampling and
analysis will be in
accordance with
MPCs as stated in
Worksheet #12.

Project Design and Workflow
(see Worksheet #17)
Trench Sampling
Discrete soil samples will be collected from the sidewalls
of excavated burial trenches at a frequency of one
sample per 20 linear feet and bottoms of the
excavations at a rate of approximately one soil sample
per 500 square feet of area.
Single Item Sampling
Soil samples will be collected from beneath single items
found during intrusive operations (trench or single-point
anomaly excavation) based on visual evidence of a
release, monitoring results, or identification of suspected
CWM or BWM.
CA/ABPs and BA Screening (all samples)
For all samples, sample splits will be collected and See
Worksheet #18 for split sampling methodology.
Waste Characterization Samples
Samples from waste soil removed from the excavations
will also be collected to characterize for disposal. A 10point composite sample will be collected at a rate of approximately one soil sample per 250 cubic yards of soil removed. Waste characterization samples will be analyzed
for VOCs, Toxicity Characteristic Leaching Procedure (TCLP)
VOCs, SVOCs, TCLP SVOCs, TAL metals, TCLP RCRA 8 metals, and any additional TCLP methods that may be required from the receiving landfill. If the analytical results
for VOCs, SVOCs, and TAL metals are below the PALs defined in Worksheet #15 of the main UFP-QAPP (risk-based
screening values), then the 250 cy yards of soil may be
used as excavation backfill. If results are not below the
PALs, the TCLP data will be used to characterize the soil
for disposal at an approved, offsite landfill. Evaluate, manage, and dispose of soil in accordance with approved
plans (Appendix L, Waste Management Plan).
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Table 11.1
State
The Problem

Possible Releases to Soil
from Demolition Operations
If conventional MEC items
are encountered, they will
be disposed of by detonation. After MEC demolition,
COPCs (explosives and/or
metals) may be introduced
to surface soils at concentrations that pose a risk to
human health.

Revision 0
Page 31

Data Quality Objectives and Technical Approach Summary for Advanced Geophysical Classification, Interim Measures at Landfill 29, continued

Identify the Project Goals
Evaluate the presence of
COPCs (explosives and metals) in soil after MEC disposal and remove if necessary.

Identify
Information Inputs

Define the Boundaries
of the Project

Landfill 29 boundary data.
Locations of MEC disposal
operations.
Results of sampling and
analysis.
Historical background
data.
Land use and potential
receptors.

The horizontal boundaries are the boundaries of
the 6-acre site located
north of Periphery Road.
Post-detonation samples
will be collected from
nominal 30-foot by
30-foot sampling units
with 30 increments.
Vertically, sampling will
be limited to the top 6inches of soil.
Analytes are limited to
CA/ABPs, BA, and MC
(explosives, and metals).

Develop Project Approach (Decision Rules)
Post-detonation Samples
If a MEC item is disposed by detonation, then an incremental soil sample will be collected at the disposal location.
CA/ABPs and BA Screening (all samples)
See above row for sample screening process.
Sample Assessment
If MC concentrations in soil samples ≤ PALs, then the soil
at the disposal location is uncontaminated by MC, and no
further action is necessary to address MC in soil.
If MC concentrations in soil samples > PALs, then MC are
present and the TPP Team will determine if those MC can
be addressed via the ongoing Landfill 29 (SWMU 104)
corrective action under the Installation Restoration Program.

Specify Project-specific
MPCs
Sampling and
analysis will be in
accordance with
Measurement
Performance Criteria
(MPCs) as stated in
Worksheet #12.

Project Design and Workflow
(see Worksheet #17)
Post-detonation soil samples will be collected at MEC
disposal locations. Samples will be collected using the
Incremental Sampling Methodology (ISM) method and
will use nominal 30-foot by 30-foot sampling units with
30 increments (sampling units will encompass the crater
at minimum). Samples will be collected in triplicate
unless otherwise noted.
MC concentrations will be evaluated against the PALs.

(1) For excavation and sample collection, the “waste zone” is defined as soil containing identifiable debris associated with disposal operations or other clear evidence of disposed waste (e.g., stained soil). Soil described as “outside the
waste zone” or “below the waste zone” denotes undisturbed soil or soil clearly not impacted by waste disposal.
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Worksheet #12: Measurement Performance Criteria
(IDQTF UFP-QAPP Guidance Manual, Section 2.6.2; EPA Guidance QA/G-5, Section 2.1.7)
The field operations for this project involve multiple elements, or “definable features of work.” These definable features of work are listed
on Worksheet #14 & 16 and a detailed discussion of each one is included on Worksheet #17. The specific field procedures to be used for
the activities described in this summary are included in the various SOPs provided in Appendix M. The below table summarizes the MPCs
that have been established for the definable features of work associated with the all project tasks with the exception of AGC (see Appendix
B, AGC UFP-QAPP). The quality of these procedures and the related results will be evaluated for compliance with DQOs in accordance with
the procedures described in Worksheet #37.
(Note that MPCs are required to indicate that the relevant data are of adequate quality to support project decisions; however, not all definable features of work are related to project decisions and for this reason not all definable features of work have related MPCs. Where a DFW
has no applicable MPCs, the information in the table has been specified as not applicable [NA].)

Table 12.1 Measurement Performance Criteria for MEC-Related Tasks
Measurement

Data Quality Indicator

Specification

Activity Used to Assess Performance

MEC Escort (Surface Clearance and Vegetation Removal)
1. MEC Escort and
Avoidance (detection instrument function)

Sensitivity

Operator checks instrument to confirm response to subsurface “industry stand object” (ISOs) in IVS (function test)

Audible response to presence of subsurface metallic test item

2. MEC Escort and
Avoidance (Interference)

Accuracy/bias

UXOQCS or designee checks instrument operator for interfering metallic objects by scanning with instrument

No interfering metallic object detected

Geophysics (See Appendix B, AGC UFP-QAPP, Table 12.1)
Intrusive Investigation
3. MPPEH Handling, certification, and Disposal (MPPEH/MEC
identification)

Accuracy

UXOQCS verifies identification of MEC items using review of
photographs
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MEC item correctly identified
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Measurement Performance Criteria for MEC-Related Tasks, continued

Data Quality Indicator

Specification

Activity Used to Assess Performance

Geophysics (See Appendix B, AGC UFP-QAPP, Table 12.1)
Intrusive Investigation
4. MPPEH Handling,
Certification, and
Disposal (MEC disposal complete)

Completeness

Senior Unexploded Ordnance Supervisor (SUXOS) verifies
complete destruction of item(s).

All explosive materials (donor explosives and MEC) in disposal shot are
consumed by the explosion and there
are no kick-out

5. MPPEH Handling,
Certification, and
Disposal (Material
Documented as Safe
(MDAS certified)

Completeness

UXOQCS audit MPPEH management

MDAS is segregated from other materials, stored in locked container and
accounted for by weight; chain of custody (CoC). Final disposition accounted for on DD Form 1348-1

6. MPPEH Handling,
Certification, and
Disposal (MDAS disposal complete)

Completeness

Parsons PM or Site Manager (SM) confirms MDAS containers shipped to approved facility for proper disposal

Disposal documentation received and
on file for all MDAS transported off
site

7. Donor Explosives
Management (appropriate explosives delivered)

Accuracy

Demolition Team Leader (DTL) reconciles delivery documents with explosives ordered and received

Quantity of explosives ordered and received match delivery documents

8. Donor Explosives
Management (all explosives accounted
for)

Accuracy

DTL and UXOQCS reconcile entries on Explosives Usage
Record(s) through physical count

Quantity of explosives used correctly
entered

9. Donor Explosives
Management (all explosives consumed
or returned)

Completeness

DTL or UXOQCS record all returned or transferred items

All unused explosives either disposed
of by detonation or custody and accountability have been transferred
back to the distributor
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Table 12.2 Measurement Performance Criteria for Analysis of CA/ABPs in Soil
Laboratory:
Matrix:
Procedure:
Method:

CCDC CBC
Soil
Discrete/Grab Sampling
CA/ABPs by MT-08, MT-84

Data Quality Indicators
(DQIs)

Measurement Performance Criteria

QC Sample and/or Activity Used to Assess
Measurement Performance

QC Sample Assesses Error for
Sampling (S), Analytical (A) or Both
(S&A)

Accuracy/Bias

No analytes detected > 1/2 Limit of Quantification (LOQ)

Method Blank

A

Accuracy/Bias

%R, see Worksheet #28

Laboratory Control Sample (LCS)

A

Accuracy/Bias

%R, see Worksheet #28

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

A

Precision

Relative Percent Difference (RPD), see Worksheet #28

MS and MSD

S&A

Precision

The RPD for both parent and FD sample results above the LOQ must be <50%.

Parent/Field Duplicate (FD)

S

Completeness

>90% laboratory analysis

Data Completeness Check

S&A

Measurement performance criteria for biological agents are included in WS #24. No measurement performance criteria are required for IDW-soil or IDWwater samples.
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Table 12.3 Measurement Performance Criteria for Analysis of Metals in Soil
Laboratory:
Matrix:
Procedure:
Method:

GCAL
Soil
Incremental Sampling (IS) and Discrete/Grab Sampling
Metals using SW846 6020B/7471B

Data Quality Indicators
(DQIs)

Measurement Performance Criteria

QC Sample and/or Activity Used to Assess
Measurement Performance

QC Sample Assesses Error for
Sampling (S), Analytical (A) or Both
(S&A)

Accuracy/Bias

No analytes detected > 1/2 LOQ or >1/10
sample concentration.

Method Blank and Grinding Blank (for IS)

A

Accuracy/Bias

%R, see Worksheet #28

LCS and/or Standard Reference Material
(SRM) for IS

A

Precision

The Relative Standard Deviation (RSD) for all
three results >LOQ must be <20%.

Lab Triplicates (ISM sampling only)

A

Accuracy/Bias

%R, see Worksheet #28

MS and MSD

A

Precision

RPD, see Worksheet #28

MS and MSD

S&A

Precision

The RSD for all three results >LOQ must be
<35%.

Field Triplicates (ISM sampling only)

A

Precision

The RPD for both parent and FD sample results above the LOQ must be <50%.

Field Duplicate (FD) (discrete/grab sampling only)

S&A

Accuracy/ Bias Matrix effects

±10% D

Serial Dilution

A

Accuracy/Bias Matrix effects

80-120% %R

Post-Digestion Spike Analysis

A

Accuracy

80–120 %R

Interference Check Standard

A

Accuracy

90-110 %R

Initial Calibration Verification/Continuing
Calibration Verification

A

Accuracy

80-120 %R

Low Level Calibration Verification

A

Completeness

>90% laboratory analysis

Data Completeness Check

S&A
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Table 12.4 Measurement Performance Criteria for Analysis of Explosives in Soil
Laboratory:
Matrix:
Procedure:
Method:

GCAL
Soil
Incremental Sampling (IS) and Discrete/Grab Sampling
Explosives using SW846 8330B

Measurement Performance Criteria

QC Sample and/or Activity Used to Assess
Measurement Performance

QC Sample Assesses Error for
Sampling (S), Analytical (A) or Both
(S&A)

Accuracy/Bias

No analytes detected > 1/2LOQ.

Grinding Blank (for IS)

A

Accuracy/Bias

No analytes detected > 1/2LOQ or >1/10
sample concentration or >1/10 regulatory
limit. Whichever is greater.

Method Blank (for IS)

A

Accuracy/Bias

%R, See Worksheet #28

LCS and Standard Reference Material
(SRM) for IS

A

Precision

The RSD for all three results >LOQ must be
<20%.

Lab Triplicates (ISM sampling only)

A

Accuracy/Bias

%R, see Worksheet #28

MS and MSD

A

Precision

RPD, see Worksheet #28

MS and MSD

S&A

Precision

The RSD for all three results >LOQ must be
<35%.

Field Triplicates (ISM sampling only)

A

Precision

The RPD for both parent and FD sample results above the LOQ must be <50%.

Field Duplicate (discrete/grab sampling
only)

S&A

Accuracy/Bias

%R, see Worksheet #28

Surrogate Spike

A

Completeness

>90% laboratory analysis

Data Completeness Check

S&A

Data Quality Indicators
(DQIs)
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Measurement Performance Criteria for Analysis of VOCs and SVOCs in Soil

GCAL
Soil
Discrete/Grab Sampling
SW846 8260B and 8270D

Data Quality Indicators
(DQIs)

Measurement Performance Criteria

QC Sample and/or Activity Used to Assess
Measurement Performance

QC Sample Assesses Error for
Sampling (S), Analytical (A) or Both
(S&A)

Accuracy/Bias

No analytes detected > 1/2 LOQ or >1/10
sample concentration. Whichever is greater.

Method Blank

A

Accuracy/Bias

%R, see Worksheet #28

LCS

A

Accuracy/Bias

%R, see Worksheet #28

MS and MSD

A

Precision

RPD, see Worksheet #28

MS and MSD

S&A

Precision

The RPD for both parent and FD sample results above the LOQ must be <50%.

Field Duplicate (FD)

S&A

Accuracy/Bias

%R, see Worksheet #28

Surrogate Spike

A

Completeness

>90% laboratory analysis

Data Completeness Check

S&A
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Worksheet #13: Secondary Data Uses and Limitations
(EPA UFP-QAPP Guidance Manual, Section 2.7)
This table lists the secondary data used to support decision making during this investigation.
Secondary Data

Data Source

Data Generator(s)

How Data Will Be Used

Limitations on Data Use

Known or suspected munitions

Advanced Geophysical Classification Site Assessment and
Recommendation-Landfill 29
Holloman Air Force Base, New
Mexico, April 2018

Contracting Agency:
AFCEC
USACE District:
CESPA (Albuquerque District)
Prepared by:
CEHNC

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or
suspected
munitions

MARB Recommendations for
Holloman Air Force Base, January 2018

Contracting Agency:
AFCEC
USACE District:
CESPA
Prepared by:
Department of the Army, U.S.
Army Chemical Materials Activity

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or
suspected
munitions

Chemical Warfare Materiel
Risk Assessment/Probability
Determination, November
2014

Contracting Agency:
AFCEC
USACE District:
CESPA
Prepared by:
URS

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or suspected munitions

M125 Bombs at Landfill 29
Report, July 2009

Contracting Agency:
USACE
USACE District:
CESPA
Prepared by:
Bay West

Data will be used to support
known or suspected munitions
list for the remedial action.

None.
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Secondary Data

Data Source

Data Generator(s)

How Data Will Be Used

Limitations on Data Use

Known or suspected munitions

Final Work Plan, Revision 01,
January 2009

Contracting Agency:
USACE
USACE District:
CESPA
Prepared by:
Bay West and USA Environmental

Data will be used to support
known or suspected munitions
list for the remedial action.

None.
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Worksheet #14 & 16: Project Tasks and Schedule
(IDQTF UFP-QAPP Guidance Manual, Section 2.8.2, EPA Guidance QA/G-5, Section 2.1.4)
The activities to be conducted at LF029 to achieve the project DQOs (Worksheet #11) comprise four primary components: debris removal,
DGM surveys, intrusive investigation, and CA/BA/ABP/MC sampling. While these four primary components are the focus of the project, the
field operations involve multiple elements, or “definable features of work,” that will be required to achieve the project goals.
This subchapter provides a summary of these definable features of work and the associated component tasks. A detailed discussion of
each of the primary project components and the related definable features of work is included on Worksheet #17, and the specific field
procedures to be used for the activities described in this summary are included in the various SOPs appended to this UFP-QAPP. The project
schedule is provided in Appendix Q.
Definable Feature of Work
(Activity)
DFW 1 Mobilization/Site
Setup

Associated Tasks
•
•
•
•
•
•
•

Responsible
Party

Deliverable(s)

Deliverable Due
Date

Preparation (review plans, make travel arrangement, etc.)
Mobilize equipment and vehicle to site
Secure dig permit
Set up site communications
Provide site-specific training and briefing for required field
personnel
Setup IVS and analog test strip
Construct VCS

SM/UXOSO/
SUXOS /UXOQCS

NA

NA

DFW 2 – MEC
Escort and
Avoidance

•

Provide UXO-qualified personnel to escort non-UXO trained
personnel while conducting tasks in potential
CWM/BWM/MEC hazard areas

Field Team Leaders

NA

NA

DFW 3 - Surface
Clearance

•

100% clearance of all MEC, CWM, BWM, and all surface
metal

SUXOS/UXOQCS/
Onsite UXO Team

NA

NA

DFW 4 – Vegetation Removal

•

100% clearance of all vegetation

SUXOS/UXOQCS/
Onsite UXO Team

NA

NA
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Surveys and
Anomaly Selection

Associated Tasks
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Responsible
Party

Deliverable(s)

Deliverable Due
Date

See Table 14.1 of AGC UFP-QAPP, Appendix B

DFW 6 – GIS
Data Management

•
•

Manage geospatial data in suitable formats
Prepare GIS data submittals

Project GIS Specialist

GIS data submittals

Final Report

DFW 7 - Training/Pre-Operational Surveys

•
•

Conduct CEHNC pre-operational survey
Conduct Department of the Army (DA) pre-operational survey
Complete tabletop exercise

SM/UXOSO/
SUXOS / UXOQCS/ Onsite
UXO Team and
Subcontractors

Response to Findings

Upon completion

Excavate burial pits using CWM/BWM response protocols
and record results
Intrusively investigate reacquired anomalies using
CWM/BWM response protocols and record results

Onsite UXO Team
and Subcontractors

Daily Reports

Daily During Field
Effort

Perform X-ray analysis of suspect CWM/BWM to evaluate
presence of liquid fill
Package suspect CWM/BWM and transport to IHF

SUXOS, Onsite
UXO Team

DD Form 1911

Upon transfer to
IHF

•
DFW 8 - Anomaly
Reacquisition
and Resolution
DFW 9 - Intrusive
Investigation

DFW 10 – CWM/
BWM Evaluation
and Handling

See Table 14.1 of AGC UFP-QAPP, Appendix B

•
•

•
•
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Definable Feature of Work
(Activity)
DFW 11 – Conventional
MPPEH/MEC
Handling, Certification, and Disposal

Associated Tasks
•
•
•
•
•

DFW 12 - HTW
Container Assessment and
Handling

•
•
•

DFW 13
Soil Sampling
and Analysis

•
•
•
•
•
•
•
•
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Responsible
Party

Deliverable(s)

Deliverable Due
Date

Conduct demolition operations in accordance with approved procedures
Perform any necessary site restoration
Inspect, certify, and verify MPPEH
Package MDAS and store in secure location pending disposal
Ship MDAS offsite to approved disposal facility and obtain
necessary disposal documentation

SUXOS / UXOQCS
/ UXOSO

DD Form 1348-1A
Explosives Usage
Records
Magazine Data Cards
Demolition Summary
Sheets
Demolition Shot Records
MDAS Disposal Documentation

Final Report

Transport non-CWM/BWM Hazardous and toxic waste (HTW)
containers to secure IDW staging area
If open container, screen contents for CA using headspace
analysis, low-level extraction analysis, and BA screening
If no CA/BA/ABPs detected in open container, analyze contents at HTW laboratory

Onsite UXO Team

Chain of Custody
Forms
Analytical Data

Final Report

Collect initial soil samples in triplicate
Screen soil samples for CA using headspace analysis
If no CA in headspace send second set of samples to CCDC
CBC for low-level extraction analysis and BA analysis
If no CA/BA/ABPs detected, send third soil set for analysis
to HTW laboratory and analyze for the RCRA analytical suite;
VOCs, SVOCs and TAL 23 metals
Collect and analyze surface and subsurface soil samples to
delineate CA/BA/MC contamination detected by preliminary
samples
Conduct QC evaluation of analytical data for validation
Document data validation and sample results
Compare data to PALs and provide data to IRP personnel

Onsite UXO Team

Chain of Custody
Forms

Final Report

Data Quality Control
Reports (DQCRs)

Daily Reports

Analytical Data

Final Report

Data Validation Reports

Final Report
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Associated Tasks
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Responsible
Party

Deliverable(s)

Deliverable Due
Date

DFW 14 – Donor
Explosives Management

•
•

Document delivery of demolition explosives
Track and document use of demolition explosives through
project completion

SUXOS, UXOQCS

Explosives Usage
Record(s)

Daily Reports
(when applicable) and Final
Report

DFW 15 - Demobilization

•

Remove all equipment and materials from the site on completion of field activities
Conduct site restoration

SM

NA

NA

•
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Worksheet #15: Project Action Limits and Laboratory-Specific Detection /
Quantitation Limits
(IDQTF UFP-QAPP Guidance Manual, Section 2.8.1)
CCDC CBC Method Notes:
Screening values for chemical agent and agent breakdown products are from the following sources: Chemical Agent Health-Based Standards and Guidelines Summary, Table 2: Criteria for Water, Soil, Waste, as of July 2011. U.S. Army Public Health Command. Public Health
Notice. Used the Residential Health-Based Environmental Screening Level. If a Residential HBESL was not available, the USEPA Regional
Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, residential soil, Target risk (TR) = 1E-06; Target Hazard Quotient
(THQ) = 1 were used.
Soil results for CA/ABPs will be reported on a wet weight basis and those results will be compared to the PSVs.
The biological analytes of interest shown in Table 15 D. will be analyzed by the following methods:
Electro chemi-luminescence (ECL) analysis will be reported as “Elevated” (greater than the Limit of Detection (LOD), or as “Not Detected”
(less than the LOD).
Qualitative polymerase chain reaction (PCR) analysis will be reported as “Elevated” (greater than the Limit of Detection (LOD), or as “Not
Detected” (less than the LOD).
GCAL Method Notes:
This worksheet provides the parameters to be analyzed and their associated detection limits (DLs), limits of detection (LODs), and limits of
quantitation (LOQs) in order to satisfy the overall DQOs. This information is provided by the analytical laboratory. The Project Action Limits
(PALs), as referenced in the DQOs, are also included. The PALs for this IM were first selected from the New Mexico Environment Department
(NMED) residential screening values. If an NMED residential screening value was not available, the USEPA Regional Screening Levels (RSLs)
for Chemical Contaminants at Superfund Sites, residential soil, Target risk (TR) = 1E-06; Target Hazard Quotient (THQ) = 1 were used. Once
a residential screening value was selected it was compared to Los Alamos National Laboratory (LANL) Ecological Screening Levels (ESL)
obtained from the LANL Eco-Risk Database, version 4.1. The lowest of these values was selected as the PAL. However, if the established
background concentration was greater than the lower of the NMED SSL and the LANL ESL, the background value was used as the PAL.
Background values were obtained for Holloman Air Force Base in a NMED Approval Letter dated March 1, 2012.
If the sensitivity requirements are not met for a particular analyte (i.e., the LOQ is greater than the PAL), the Parsons Team will evaluate
whether the data can still be used for project decisions. If non-detect values exceed the PALs, data are considered usable if the analyte is not
a site-related compound. Analytes that are not site-related chemicals, and thus are not expected to be found, do not impact decision making.
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While the current analyte list reflects analytes that may be expected based on current site knowledge, this list may be revised following
completion of the MEC investigation based on the types of ordnance identified at the site. For analytes that are site-related, the Parsons
team will use a “weight of evidence” approach to evaluate the likelihood of the chemical’s presence. This approach will take a holistic approach to consider data that does meet sensitivity requirements to evaluate the likelihood that analytes that do not meet the sensitivity
requirements may be present at concentrations greater than the PAL. This evaluation may consider such things as the presence or absence
of the compound in other samples or other similar compounds and/or degradation products for the analyte in question, if such degradation
products exist. In the absence of any information that indicates the potential presence of the analyte, such as the presence of the compound
in other media or the presence of breakdown products, the Parson Team will conclude that the analyte was not present, and thus data are
usable for decision making. If there is an indication that the analyte is present in the medium of concern, then the risk will be calculated
assuming that the compound is present at the LOQ. This calculated risk will be presented as an uncertainty in the risk assessment, and the
risk will not be included in the estimation of cumulative risk.

Table 15.1 PALs and Reference Limits for CCDC CBC – Chemical Agents (CA) / Agent Breakdown Products (ABP) in Soil
IOP-MT-08 and IOP-MT-84

Analyte

CAS Number

Project Action Limits Reference
(µg/kg)

Achievable Laboratory Limits
LOQ
(µg/kg)

LOD
(µg/kg)

DL
(µg/kg)

Chemical Agents
Isopropyl methylphosphonofluoridate (Sarin, GB)

107-44-8

1,300

(1)

100

50

15

Diisopropyl methyphosphonate (DIMP)

1445-75-6

630,000

(2)

250

125

30

Dimethyl methylphosphonate (DMMP)

756-79-6

320,000

(2)

250

125

30

Methylphosphonic acid (MPA)

993-13-5

380,000

(2)

750

375

160

Agent Breakdown Products

CA/ABP Notes:
1. Chemical Agent Health-Based Standards and Guidelines Summary. Table 2: Criteria for Water, Soil, and Waste as of July 2011. Available at:
https://phc.amedd.army.mil/PHC%20Resource%20Library/Chem%20Agent%20Health%20Criteria%20Summary%20Table%202_WaterSoilWaste_%20USAPHC%20
Update%20July%202010%20agg_VH%20edits_26%20July.pdf
2. USEPA Regional Screening Levels for Residential Soil (HQ=1, TR=1E-06). Updated Nov. 2018 and available at: https://semspub.epa.gov/work/HQ/197416.pdf

Worksheet #15: Project Action Limits and Laboratory-Specific Detection / Quantitation Limits
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 46

Table 15.2 PALs and Reference Limits for CCDC CBC – Biological Agents (BA) in Soil and Wipes – PCR and ECL

Biological Agents
B. anthracis

Primary Method of Analysis
ECL

Brucella Melitensis

Secondary Method of Analysis
PCR

ECL

PCR

LOD
1000 CFU/ml
1000 CFU/ml

Biological Agent Notes:
1.

PCR performed in accordance with (IAW) CCDC CBC-EBML IOPs 1, 2, 8, 9, 11, 13, 14, 15, 17, 36, and 39.

2.

ECL performed IAW CCDC CBC-EBML IOPs 1, 2, 6, 18, 36, and 57.
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Table 15.3 PALs and Reference Limits for Metals in Soil (SW846 6020B)
Analyte

CAS Number

Project Action Limits
Reference
(mg/kg) (1)

Achievable Laboratory Limits
LOQ (mg/kg)

LOD (mg/kg)

DL (mg/kg)

0.80

0.40

0.20

Aluminum

7429-90-5

78000

(2)

Antimony

7440-36-0

2.3

(4)

0.080

0.040

0.020

Arsenic

7440-38-2

6.8

(4)

0.040

0.020

0.010

Barium

7440-39-3

169.3

(1)

0.040

0.020

0.010

Beryllium

7440-41-7

2.5

(4)

0.040

0.020

0.010

Cadmium

7440-43-9

0.3

(1)

0.040

0.020

0.010

Calcium

7440-70-2

13000000

(2)

20

10

5

Chromium

7440-47-3

25

(1)

0.040

0.020

0.010

Cobalt

7440-48-4

13

(4)

0.040

0.020

0.010

Copper

7440-50-8

14

(4)

0.040

0.020

0.010

Iron

7439-89-6

54800

(2)

4

2

1

Lead

7439-92-1

11

(4)

0.040

0.020

0.010

Magnesium

7439-95-4

15600000

(2)

4

2

1

Manganese

7439-96-5

393

(1)

0.20

0.10

0.050

Nickel

7440-02-0

17.4

(4)

0.080

0.040

0.020

Potassium

7440-09-7

15600000

(2)

4

2

1

Selenium

7782-49-2

1.4

(1)

0.040

0.020

0.010

Silver

7440-22-4

2.6

(4)

0.040

0.020

0.010

Sodium

7440-23-5

13000000

(2)

4

2

1

Thallium

7440-28-0

1.3

(1)

0.040

0.020

0.010

Vanadium

7440-62-2

42.6

(1)

0.040

0.020

0.010

Zinc

7440-66-6

54.6

(1)

0.80

0.40

0.20
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Table 15.4 PALs and Reference Limits for Mercury in Soil (SW846 7471B)
Analyte

CAS Number

Project Action
Limits (mg/kg) (1)

Mercury

7439-97-6

10.8

Achievable Laboratory Limits
Reference
(1)

LOQ (mg/kg)

LOD (mg/kg)

DL (mg/kg)

0.010

0.020

0.040

(1) Approved Base-wide Background Levels Holloman AFB, NMED Approval Letter, 1 March 2012.
(2) New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and Remediation: Volume I Soil Screening. NMED Residential Soil Screening
Levels. February 2019. Available at: https://www.env.nm.gov/wp-content/uploads/2016/11/NMED_SSG_VOL_I_-Mar_7_2019.pdf
(3) USEPA Regional Screening Levels for Human Health (HQ=0.1, TR=1E-06). Updated Nov. 2018 and available at: https://www.epa.gov/risk/regional-screening-levelsrsls-generic-tables
(4) Los Alamos National Laboratory (LANL), 2015. EcoRisk Database, v 4.1. Available at: https://www.lanl.gov/environment/protection/eco-risk-assessment.php
“—” Not currently available

Table 15.5 PALs and Reference Limits for Explosives in Soil (SW846 8330B)
Analyte

CAS Number

Project Action
Limits (mg/kg)

2-Amino-4,6-dinitrotoluene

35572-78-2

14

4-Amino-2,6-dinitrotoluene

19406-51-0

1,3-Dinitrobenzene

References

Achievable Laboratory Limits
LOQ (1) (mg/kg)

LOD (mg/kg)

DL (mg/kg)

(4)

0.20

0.10

0.098

12

(4)

0.20

0.10

0.077

99-65-0

0.072

(4)

0.20

0.10

0.077

2,4-Dinitrotoluene

121-14-2

6

(4)

0.20

0.10

0.099

2,6-Dinitrotoluene

606-20-2

3.56

(2)

0.20

0.10

0.061

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)

121-82-4

2.3

(4)

0.20

0.10

0.018

Methyl-2,4,6-trinitrophenylnitramine
(Tetryl)

479-45-8

1.5

(4)

0.20

0.10

0.041

Nitrobenzene

98-95-3

2.2

(4)

0.20

0.10

0.036

Nitroglycerin

55-63-0

6.16

(2)

0.20

0.10

0.074

2-Nitrotoluene

88-72-2

9.8

(4)

0.20

0.10

0.064

3-Nitrotoluene

99-08-1

6.16

(2)

0.20

0.15

0.125
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PALs and Reference Limits for Explosives in Soil (SW846 8330B), continued
CAS Number

Project Action
Limits (mg/kg)

References

99-99-0

Achievable Laboratory Limits
LOQ (1) (mg/kg)

LOD (mg/kg)

DL (mg/kg)

21

(4)

0.20

0.10

0.077

2691-41-0

16

(4)

0.20

0.10

0.026

Pentaerythritol tetranitrate (PETN)

78-11-5

13

(3)

0.20

0.10

0.041

1,3,5-Trinitrobenzene

99-35-4

10

(4)

0.20

0.10

0.042

2,4,6-Trinitrotoluene

118-96-7

7.5

(4)

0.20

0.10

0.051

3,5-Dinitroaniline

618-87-1

--

0.20

0.10

0.083

4-Nitrotoluene
Octahydro-1,3,5,7-tetranitro-1,3,5,7tetrazocine (HMX)

(1) Approved Base-wide Background Levels Holloman AFB, NMED Approval Letter, 1 March 2012.
(2) New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and Remediation: Volume I Soil Screening. NMED Residential Soil Screening
Levels. February 2019. Available at: https://www.env.nm.gov/wp-content/uploads/2016/11/NMED_SSG_VOL_I_-Mar_7_2019.pdf (3) USEPA Regional Screening Levels
for Human Health (HQ=0.1, TR=1E-06). Updated Nov. 2018 and available at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
(4) Los Alamos National Laboratory (LANL), 2015. EcoRisk Database, v 4.1. Available at: https://www.lanl.gov/environment/protection/eco-risk-assessment.php
“—” Not currently available
Yellow highlighted values indicate that the Achievable Laboratory Limit is greater than the PAL.

Table 15.6 PALs and Reference Limits for pH in Soil (SW846 9045D) and Water (SW846 9040C)
Analyte
pH

Achievable Laboratory Limits

CAS Number

Project Action Limits
(SU)

References

LOQ (SU)

LOD (SU)

DL (SU)

pH

N/A

N/A

1

1

1
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Table 15.7 PALs and Reference Limits for Volatiles in Soil (SW846 8260B)
Achievable Laboratory Limits
Analyte
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-Chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone (MEK)
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Isopropyltoluene

CAS Number
630-20-6
71-55-6
79-34-5

Project Action Limits
(mg/kg)
28.1
260
7.98

76-13-1

50,800

79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
591-78-6
106-43-4
99-87-6

2.61
78.6
11
-6.3
0.051
0.27
30
0.0858
0.92
0.85
17.8
27
0.74
160
0.89
-350
1560
0.36
160
--

LOQ
(mg/kg)
0.005
0.005
0.005

LOD
(mg/kg)
0.0005
0.0005
0.0005

DL
(mg/kg)
0.00025
0.00025
0.00025

(2)

0.005

0.001

0.0005

(2)

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.0005
0.0005
0.0005
0.0005
0.001
0.001
0.001
0.0005
0.002
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.002
0.0005
0.002
0.0005
0.0005

0.00025
0.00025
0.00025
0.00025
0.0005
0.0005
0.0005
0.00025
0.0005
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.0005
0.00025
0.0005
0.00025
0.00025

References
(2)
(4)
(2)

(2)
(4)

(3)
(2)
(4)
(3)
(2)
(4)
(4)
(2)
(3)
(4)
(3)
(4)

(4)
(2)
(4)
(3)
(3)
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Achievable Laboratory Limits
Analyte
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromobenzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorobromomethane
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromomethane
Dichlorobromomethane
Dichlorodifluoromethane
Ethylbenzene
Ethylene Dibromide
Hexachlorobutadiene
Isopropylbenzene
Methyl tert-butyl ether
Methylene Chloride
Naphthalene
n-Butylbenzene
N-Propylbenzene

CAS Number
108-10-1
67-64-1
71-43-2
108-86-1
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
74-97-5
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-27-4
75-71-8
100-41-4
106-93-4
87-68-3
98-82-8
1634-04-4
75-09-2
91-20-3
104-51-8
103-65-1

Project Action Limits
(mg/kg)
9.7
1.2
17.8
29
674
17.7
0.81
10.7
2.4
15
13.9
19000
5.9
41.1
156
-57.9
6.19
182
75.1
0.672
61.6
2,360
975
2.6
1
390
380

References
(2)
(4)
(2)
(4)
(2)
(2)
(4)
(2)
(4)
(3)
(2)
(2)
(2)
(2)
(2)

(3)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(4)
(4)
(3)
(3)

LOQ
(mg/kg)
0.005
0.025
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.005
0.005
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LOD
(mg/kg)
0.0005
0.002
0.0005
0.0005
0.001
0.002
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.002
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.002
0.001
0.0005
0.0005
0.002
0.001
0.0005
0.0005

DL
(mg/kg)
0.00025
0.0005
0.00025
0.00025
0.0005
0.0005
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.0005
0.00025
0.00025
0.00025
0.00025
0.00025
0.00025
0.0005
0.0005
0.00025
0.00025
0.001
0.0005
0.00025
0.00025
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Achievable Laboratory Limits
Analyte
o-Xylene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylenes, Total

CAS Number
95-47-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5
10061-02-6
110-57-6
79-01-6
75-69-4
108-05-4
75-01-4
1330-20-7

Project Action Limits
(mg/kg)
805
780
1.2
780
0.18
23
295
-0.0074
6.77
52
2,560
0.12
1.4

References
(2)
(3)
(4)
(3)
(4)
(4)
(2)

(3)
(2)
(4)
(2)
(4)
(4)

LOQ
(mg/kg)
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.015

LOD
(mg/kg)
0.0005
0.0005
0.0005
0.001
0.001
0.0005
0.0005
0.0005
0.002
0.0005
0.0005
0.001
0.0005
0.0015

DL
(mg/kg)
0.00025
0.00025
0.00025
0.0005
0.0005
0.00025
0.00025
0.00025
0.001
0.00025
0.00025
0.0005
0.00025
0.0005

(1) Approved Base-wide Background Levels Holloman AFB, NMED Approval Letter, 1 March 2012.
(2) New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and Remediation: Volume I Soil Screening. NMED Residential Soil Screening Levels. February 2019. Available at: https://www.env.nm.gov/wp-content/uploads/2016/11/NMED_SSG_VOL_I_-Mar_7_2019.pdf
(3) USEPA Regional Screening Levels for Human Health (HQ=0.1, TR=1E-06). Updated Nov. 2018 and available at: https://www.epa.gov/risk/regional-screeninglevels-rsls-generic-tables
(4) Los Alamos National Laboratory (LANL), 2015. EcoRisk Database, v 4.1. Available at: https://www.lanl.gov/environment/protection/eco-risk-assessment.php
“—” Not currently available
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Table 15.8 PALs and Reference Limits for Semi-Volatiles in Soil (SW846 8270D)
Achievable Laboratory Limits
Analyte
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis[1-chloropropane]
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3 & 4 Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline

CAS Number

Project Action
Limits(mg/kg)

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
1319-77-3
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6

0.27
0.92
0.74
0.89
99.3
6,160
61.6
185
1,230
123
6
3.56
6,260
0.39
16
0.67
5.3
-630
11.8
-4.93
-630
1
-25

References
(4)
(4)
(4)
(4)
(2)
(2)
(2)
(2)
(2)
(2)
(4)
(2)
(2)
(4)
(4)
(4)
(4)

(3)
(2)

(2)

(3)
(4)

(3)

LOQ
(mg/kg)

LOD
(mg/kg)

DL
(mg/kg)

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
1.65
0.33
0.33
0.33
0.33
0.33
0.33
1.65
0.33
0.33
0.66
1.65
1.65
0.33
0.33
0.33
0.33
1.65

0.03
0.03
0.0167
0.03
0.03
0.05
0.04
0.03
0.085
0.05
0.08
0.03
0.03
0.03
0.03
0.04
0.0167
0.03
0.04
0.12
0.167
0.08
0.03
0.03
0.167
0.030
0.080

0.01374
0.01035
0.00653
0.01054
0.01456
0.02067
0.01661
0.01333
0.04251
0.02055
0.03453
0.011
0.01222
0.01455
0.01182
0.01721
0.00822
0.01343
0.0199
0.05639
0.07551
0.03772
0.01634
0.013
0.05026
0.00714
0.03157
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Achievable Laboratory Limits
Analyte
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
1,2-Diphenylhydrazine/Azobenzene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane

CAS Number

Project Action
Limits(mg/kg)

100-02-7
83-32-9
208-96-8
120-12-7
122-66-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1

-0.25
120
6.8
6.66
0.73
1.12
1.53
25
15.3
1
120
19
0.23
0.02
90
79
3.1
0.153
6.1
100
10
0.011
0.91
10
3.7
0.079
61.6
43.1

References
(4)
(4)
(4)
(2)
(4)
(2)
(2)
(4)
(2)
(4)
(4)
(3)
(3)
(4)
(4)
(4)
(4)
(2)
(4)
(4)
(4)
(4)
(4)
(4)
(4)
(4)
(2)
(2)

LOQ
(mg/kg)

LOD
(mg/kg)

DL
(mg/kg)

1.65
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
1.65
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

0.65
0.0167
0.0167
0.050
0.030
0.0167
0.030
0.030
0.0167
0.030
0.200
0.200
0.050
0.050
0.030
0.030
0.040
0.030
0.040
0.030
0.060
0.0167
0.050
0.040
0.0167
0.0167
0.0167
0.030
0.030

0.27494
0.00703
0.00850
0.02129
0.01237
0.00722
0.01026
0.01304
0.00785
0.01215
0.09914
0.08595
0.02102
0.02333
0.01253
0.01229
0.01775
0.01248
0.01812
0.01098
0.02936
0.00823
0.02226
0.01605
0.00890
0.00878
0.00669
0.01148
0.01082
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Achievable Laboratory Limits
Analyte
Indeno[1,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

CAS Number

Project Action
Limits(mg/kg)

193-39-5
78-59-1
91-20-3
98-95-3
62-75-9
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

1.53
5,610
1
2.2
0.0234
0.078
1090
0.36
5.5
0.79
10

References
(2)
(2)
(4)
(4)
(2)
(3)
(2)
(4)
(4)
(4)
(4)

LOQ
(mg/kg)

LOD
(mg/kg)

DL
(mg/kg)

0.33
0.33
0.33
0.33
0.33
0.33
0.33
1.65
0.33
0.33
0.33

0.030
0.030
0.0167
0.040
0.040
0.0167
0.030
0.080
0.0167
0.040
0.0167

0.01382
0.01112
0.00898
0.01572
0.02271
0.00722
0.01076
0.03634
0.00926
0.01898
0.00831

(1) Approved Base-wide Background Levels Holloman AFB, NMED Approval Letter, 1 March 2012.
(2) New Mexico Environment Department, Risk Assessment Guidance for Site Investigations and Remediation: Volume I Soil Screening. NMED Residential Soil Screening
Levels. February 2019. Available at: https://www.env.nm.gov/wp-content/uploads/2016/11/NMED_SSG_VOL_I_-Mar_7_2019.pdf (3) USEPA Regional Screening Levels
for Human Health (HQ=0.1, TR=1E-06). Updated Nov. 2018 and available at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
(4) Los Alamos National Laboratory (LANL), 2015. EcoRisk Database, v 4.1. Available at: https://www.lanl.gov/environment/protection/eco-risk-assessment.php
“—” Not currently available
Yellow highlighted values indicate that the Achievable Laboratory Limit is greater than the PAL.
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Table 15.9 PALs and Reference Limits for Investigative-Derived Waste (IDW) Solid/Water Toxicity Characteristic Leaching Procedure (TCLPs)
Achievable Laboratory Limits

CAS Number

Project Action Limits (mg/L) (1)

LOQ (mg/L)

LOD (mg/L)

DL (mg/L)

71-43-2

0.5

0.005

0.0005

0.0002

1,4-Dichlorobenzene

106-46-7

7.5

0.005

0.0005

0.0002

2-Butanone (MEK)

78-93-3

200

0.005

0.0005

0.0002

Carbon tetrachloride

56-23-5

0.5

0.005

0.0005

0.00025

Chlorobenzene

108-90-7

100

0.005

0.0005

0.0002

Chloroform

67-66-3

6

0.005

0.0005

0.0002

1,2-Dichloroethane

107-06-2

0.5

0.005

0.0005

0.0002

1,1-Dichloroethene

75-35-4

0.7

0.005

0.0005

0.0002

Trichloroethene

79-01-6

0.5

0.005

0.0005

0.0002

Vinyl chloride

75-01-4

0.2

0.002

0.0005

0.0002

Tetrachloroethene

127-18-4

0.7

0.005

0.0005

0.0002

2,4,5-Trichlorophenol

95-95-4

400

0.05

0.005

0.0025

2,4,6-Trichlorophenol

88-06-2

2

0.05

0.005

0.0025

2,4-Dinitrotoluene

121-14-2

0.13

0.01

0.005

0.0025

2-Methylphenol

95-48-7

200

0.05

0.005

0.0025

1319-77-3

200

0.05

0.005

0.0025

Hexachlorobutadiene

87-68-3

0.13

0.05

0.006

0.0025

Hexachlorobenzene

118-74-1

0.5

0.01

0.006

0.0025

Hexachloroethane

67-72-1

3

0.05

0.006

0.0025

Analyte
VOCs (SW846 1311/8260C)
Benzene

SVOCs (SW846 1311/8270D)

3 & 4 Methylphenol
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Achievable Laboratory Limits

CAS Number

Project Action Limits (mg/L) (1)

LOQ (mg/L)

LOD (mg/L)

DL (mg/L)

Nitrobenzene

98-95-3

2

0.05

0.005

0.0025

Pentachlorophenol

87-86-5

100

0.05

0.005

0.0025

Pyridine

110-86-1

5

0.05

0.015

0.0075

gamma-BHC (Lindane)

58-89-9

0.4

0.05

0.0040

0.0010

Endrin

72-20-8

0.02

0.10

0.0040

0.0020

Heptachlor

76-44-8

0.008

0.05

0.0080

0.0040

1024-57-3

0.008

0.05

0.0040

0.0020

72-43-5

10

0.05

0.01

0.005

Toxaphene

8001-35-2

0.5

0.25

0.05

0.025

Technical Chlordane

12789-03-6

0.03

0.25

0.05

0.025

2,4-D

94-75-7

10

5

2.5

1

Silvex (2,4,5-TP)

93-72-1

1

5

2.5

1

Arsenic

7440-38-2

5

1

0.50

0.25

Barium

7440-39-3

100

1

0.50

0.25

Cadmium

7440-43-9

1

1

0.50

0.25

Chromium

7440-47-3

5

1

0.50

0.25

Lead

7439-92-1

5

1

0.50

0.25

Selenium

7782-49-2

1

1

0.50

0.25

Silver

7440-22-4

5

1

0.50

0.25

Mercury

7439-97-6

0.2

2

0.20

0.043

Analyte

Pesticides (SW846 1311/8081B)

Heptachlor epoxide
Methoxychlor

Herbicides (SW846 1311/8151A)

Metals (SW846 1311/6020B/7470A)
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(1) TCLP = Code of Federal Regulations, 40 CFR 261.24
Yellow highlighted values indicate that the Achievable Laboratory Limit is greater than the PAL.

Table 15.10 PALs and Reference Limits for Ignitibility in Soil (SW846 1030)
Analyte

CAS Number

Project Action Limits

Ignitibility *

000000-01-3

N/A

Achievable Laboratory Limits
LOQ

LOD

DL

N/A

N/A

N/A

* This is a pass/fail test

Table 15.11 PALs and Reference Limits for Ignitibility in Water (SW846 1010A)
Analyte

CAS Number

Project Action Limits (µg/L)

Ignitibility / Flashpoint

000000-01-3

N/A

Achievable Laboratory Limits
LOQ (µg/L)

LOD (µg/L)

DL (µg/L)

50

N/A

50
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Worksheet #17: Sampling Design and Rationale
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)

17.1 OVERVIEW
17.1.1
This worksheet describes the project design and the tasks that will be required to successfully complete field operations during this project and achieve the DQOs described on Worksheet #11.
These DQOs include a design for obtaining data for both MEC and MC to support the Interim Measures
at LF029 at Holloman Air Force Base, New Mexico. The design for obtaining data described in the
DQOs summarizes the technical approach for the investigation area, including preparation of the site,
intrusive investigations of anomalies, and collection of environmental samples including soil, and
sludge.
17.1.2
The project objectives for the IM at LF029 are to remove MEC, MPPEH, CWM, BWM, CACM,
BACM, and NMRD associated with burial pits and target anomalies at LF029. In addition, confirmation
soil sampling for chemical agent, biological agent, munitions constituents, and RCRA parameters will
be conducted in order to achieve CAC. The boundaries of LF029 are shown on Figure 10.2. The general
technical approach is based on the CSM which is described on Worksheet #10.
17.1.3
The IM for Landfill 29 will be considered complete when the following specific objectives
have been achieved:
•

•

•
•

MEC/CWM/BWM removal in the six-acre footprint of LF029 has been completed and accepted
by the Army and Air Force. Removal depths are munition-specific for the single point anomalies.
The burial trenches will be excavated until all metallic content has been removed and undisturbed soil has been reached (i.e., until outside the waste zone). The "waste zone" is defined
as soil containing identifiable debris associated with disposal operations or other clear evidence of disposed waste (e.g., stained soil). Soil described as "outside the waste zone" or "below the waste zone" denotes undisturbed soil or soil clearly not impacted by waste disposal.
Recovered MEC and MPPEH have been safely disposed of; any CWM or BWM have been moved
to the IHF; and related MDAS has been shipped to an Army-approved facility for proper disposal.
Confirmation soil sampling has been conducted for the required parameters.
Site restoration has been completed and accepted by CEHNC and AFCEC/HAFB.

17.1.4
Final documentation of the status of these specific objectives will be included in the Interim
Measures Report, and the remedial action will be considered to be achieved following Army/Air Force
approval of these reports.
17.1.5
The field operations involve multiple DFWs that will be required to achieve the project
goals. The DFW involved with the IM are listed on Worksheet #14/16 and they are explained further
in this worksheet, with references to relevant SOPs (Worksheet #21 and Appendix M), MPCs (Worksheet #12), and other sections of the UFP QAPP, as necessary. Note that various site activities may
take place concurrently, as appropriate. In addition, a Field Operations Summary (Appendix K) has
been prepared to streamline the contents of the UFP-QAPP worksheets into a format that is more userfriendly during field operations.
17.1.6 The primary components for the Interim Measures involve surface clearance, DGM, AGC, excavation of burial trenches and single point anomalies, and data evaluation as follows:
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To reduce the 1% Lethality and No Significant Effects (NOSE) distances for GB and to reduce
hazards associated with BWM, CACM, and BACM, a Vapor Containment System (VCS) will be
used for the excavation work. The VCS will be constructed outside of the LF029 footprint and
moved within the site using a crane. When in operation, the VCS will be maintained under
negative pressure using a chemical agent filtration system (CAFS) provided by CCDC CBC. Details on the VCS are provided in Appendix I – Engineering Control Structure Plan.
o

Single-point anomalies will be investigated using the TOI list resulting from the cued
AGC data collection and processing (See AGC UFP-QAPP, Appendix B). Depending on
the size and location of these anomalies, they will be investigated using an excavator
or by hand, or combination.

•

Excavation in the burial trenches will be conducted using a remote-controlled excavator. As
materials are removed from the excavations, digging will periodically stop to allow a downrange
team to enter the VCS and examine the spoils to sort out conventional MEC, CWM, BWM, MD,
CACM, and BACM from NMRD. Detailed information pertaining to waste sorting and final disposition is included in Appendix L – Waste Management Plan.

•

Suspected intact munitions will be examined by the down range team to determine if it is conventional MEC, CWM, or BWM. This evaluation will be assisted by using the digital munitions
x-ray system operated by Parsons’ subcontractor, USA Environmental. The x-ray can potentially
identify the interface between the liquid filler and air bubble above the liquid (liquid line) as
well as interior components of the munition, which can reveal its explosive configuration. If
suspect CWM/BWM items will be packaged, an approved container (MRC or prop charge can)
provided by the government and transported to the IHF for storage until government assessment using PINS and final disposition can be arranged.

•

Munitions that are confirmed as conventional MEC will be moved to the designated munitions
disposal area location for demolition (see Appendix D – Munitions Response Chemical Safety
Submission).

17.2 DFW 1: MOBILIZATION/SITE SETUP
17.2.1

EQUIPMENT MOBILIZATION

Equipment and materials will be shipped to the site via commercial carrier, transported to the site by
the field team, or obtained locally, as appropriate. Equipment may include, but is not limited to, analog
instruments (i.e., Schonstedt magnetic locator, White’s metal detector, or equivalent), DGM and AGC
instruments (i.e., MetalMapper, MM2x2), VCS components, IHF, documents, first aid kits, fire extinguishers, Global Positioning System (GPS) units, digital cameras, seeds, etc. Site vehicles will be rented
and, in most cases, will be four-wheel drive vehicles that will accommodate site personnel and equipment.

17.2.2

RIGHTS-OF-ENTRY

The project is located within the boundaries of Holloman Air Force Base. No rights-of-entry will be required for the performance of the removal action.

17.2.3

ESTABLISH SITE FACILITIES

Site support facilities will be established prior to the start of the IM. The proposed location of these
facilities is shown on Figure 17.1 and are described in the following paragraphs:
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•

Command Post (CP): A CP will be established consisting of an office facility and smaller equipment storage facility. The CP area will also include a separate trailer or tent for use by the field
teams when they are on break. The CP will be equipped with electricity and in an area with
cellular telephone service. The CP will be the central point of communications, the storage site
for records needed on a daily basis and a rally point for emergencies.

•

Equipment Staging Area: The equipment staging area will be located by the site office and will
be the primary location where trucks, trailers, and other equipment are organized and stored
when they are not being used. This area will also contain the flammable storage locker and a
40-ft-long lockable storage container. A portable diesel storage tank with secondary containment and proper grounding may be installed to prevent interruptions to operations from fuel
deliveries.

•

Waste Staging Area: A waste staging area will be established for staging investigative derived
waste (IDW) containers prior to offsite disposal, including those containing munitions-related
waste. Containers holding liquid IDW will be located on adequate secondary containment structures. The area will be enclosed and clearly marked.

•

MEC Storage Magazine (not required): Demolition of conventional munitions is anticipated to
be infrequent. As such, the Parsons will arrange for on-call delivery rather than establish a
magazine.

•

Interim Holding Facility (IHF): An IHF will be sited in accordance with procedures/requirements
outlined in the Munition Response Chemical Safety Submission (Appendix D).

17.2.3

OBTAIN DIG PERMIT

The project is located within the boundaries of Holloman Air Force Base. Dig permits will be required
for the performance of the removal action. Parsons’ Site Manager will coordinate with the installation
personnel to obtain the appropriate permits and conduct utility clearance as needed.

17.2.4

COMMUNICATIONS

The primary means of onsite communication will be achieved using handheld radios. Each field team
will have at least one handheld radio and will remain together throughout field activities. There will be
a minimum of one operational cell phone per field team available at all times for emergency use. Radio
frequencies (handheld radios, robotic excavator, and robotic excavator) will be coordinated with installation personnel.

17.2.5

SITE-SPECIFIC TRAINING AND BRIEFINGS

17.2.5.1
•
•
•
•
•
•

Prior to field activities, all team members will be given site-specific training involving:

Activities to be performed;
Safe work practices;
Known and suspected MEC at the site;
Actions to take upon encountering MPPEH/MEC;
Installation-specified safety requirements; and
Environmental protection and sustainability measures.

17.2.5.2 In addition to this training, the field team will be briefed each day prior to commencement
of field activities. Daily briefings will include a discussion of weather conditions, the coming day’s activities, the previous day’s findings, emergency response and evacuation procedures, and a review of
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the general procedures to deal with MPPEH/MEC, if encountered. Specific personnel training requirements are specified in the Accident Prevention Plan (APP)/ Site Safety and Health Plan (SSHP) (Appendix A).
17.2.5.3

17.2.6

Additional training and pre-operational surveys will be discussed in Section 17.8.

SET UP IVS AND ANALOG TEST STRIP

17.2.6.1 One IVS, will be constructed for this interim removal action. It will be designed for use by a
MM2x2 in dynamic mode and the MM2x2 in and cued modes. Two or Three ISOs, two small schedule
80 ISOs and a medium schedule 40 ISO will be placed in the IVS. The medium ISO and one of the
small ISOs will be buried and measuring the dynamic and static MM2x2 responses over those ISOs.
Seeds will be buried at approximately five times their inner diameters (i.e., 15cm for the small ISOs
and 25cm for the medium ISOs) in horizontal orientations. The second small ISO will be buried at
approximately 10 times the inner diameter in a horizontal orientation to con-firm the dynamic detection capabilities for smaller items at depth. Because the MQOs for cued IVS data in Worksheet #22
were designed with the expectation that IVS items are to be buried at reasonably shallow depths (i.e.
5 times diameter), cued data will not be collected over the deeper small ISO. Items in the IVS will be
separated by at least 5m. The construction of the IVS will be performed in accordance with SOP AC 02,
Test Sensor and System at IVS (Appendix M) and the installation team will include a UXO escort for
MEC avoidance (see SOP MEC 03, MEC Avoidance and Escort (Appendix M)).
17.2.6.2

17.2.9

Documentation: IVS Technical Memorandum.

CONSTRUCTION OF VAPOR CONTAINMENT SYSTEM (VCS)

Construction of the VCS will be conducted during the site setup phase in a cleared area adjacent to
former Landfill 29. Information on the VCS and construction are provided in Appendix I – Engineering
Control Structure Plan.

17.3 DFW 2: MEC ESCORT AND AVOIDANCE
17.3.1
When working in areas where non-UXO trained personnel may be exposed to surface explosive hazards (e.g. performing geophysical surveys), the MEC escort will accompany those personnel,
performing metal detector assisted visual surveys/surface sweeps to check for and avoid possible
surface MEC (see SOP MEC-03, MEC Avoidance and Escort (Appendix M)). The swept area shall be at
least three feet wide and, if vehicles are involved, as wide as the widest vehicle that will use that route.
The MEC escort will instruct the non-UXO trained personnel to avoid areas where potential hazards are
detected. Confirmed MEC items will be reported to the UXOSO and flagged.
17.3.2
Prior to non-UXO trained personnel conducting intrusive activities (e.g. placing survey
stakes, burying seed items, collecting soil samples, etc.) in areas with potential subsurface explosive
hazards the MEC escort will conduct MEC avoidance (see SOP MEC-03, MEC Avoidance and Escort
[Appendix M). Prior to conducting the intrusive activity, the MEC escort will use a metal detector to
check the planned intrusive location for surface hazards and subsurface anomalies the might indicate
buried MEC. If surface hazards or subsurface anomalies are detected, the MEC escort will advise the
non-UXO trained personnel of the hazards and instruct them to select an offset or alternate location
for the intrusive activity. This modified location will be checked by the MEC escort for surface hazards
and subsurface anomalies, and the process will be repeated until an anomaly-free area is located for
the intrusive activity. Suspected MEC will be reported to the UXOSO and flagged.
17.3.3

Documentation: MEC Tracking Log
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17.4 DFW 3: SURFACE CLEARANCE
17.4.1
A visual and analog detector-aided surface clearance within the DGM footprint will be conducted to remove all identified metallic surface items from the DGM footprint. The surface clearance
will be performed by a sweep team using hand-held analog all-metal locators. Figure 17.1 illustrates
the proposed location of the surface clearance (within the “Intrusive Investigation Area”).
17.4.2
Surface clearance operations will be performed in accordance with SOP MEC-04.004, Analog Intrusive and Surface Sweep Ops, in Appendix M. SOP MEC-04.04 presents the minimum procedures and safety and health requirements applicable to perform surface clearance operations during
the initial site setup activities at LF029.
17.4.3
Parsons will load site boundaries, survey locations, and known cultural/terrain features
that may affect surveys into the GPS before deployment. GPS data collected during the investigation
will be stored in the GPS and downloaded to a project computer at least daily. Raw GPS files will be
post-processed (differentially corrected) to improve positional accuracy using Trimble Pathfinder Office
software or equivalent. Once downloaded from the GPS unit, the data will then be stored for project
usage.
17.4.4
Data will be provided in the IM Report and will consist of tables reporting detector-aided
surface clearance results (MEC and suspect CWM/BWM locations, if any). A summary of methods and
a discussion of the survey results will also be included in the IM Report. Descriptive data will be recorded in the MEC daily report, and a copy of these logs will be provided in the report. A surface clearance will be done to find, identify, and inspect all munitions and debris at the surface that could pose
conventional MEC, CWM, or BWM. Removal of all surface metal will be necessary to reduce the interference for the subsequent DGM and AGC surveys intended to identify and classify subsurface anomalies. This activity will be conducted as a non-CWM/BWM operation prior to brush clearing and DGM.
17.4.5
The surface clearance will be completed by six UXO technicians, consisting of equal members of UXO Tech I and UXO Tech II, led by a UXO Tech III. These team members will walk across the
site in lanes to provide complete coverage of the area and will be assisted by the handheld metal
detectors. Isolated MEC will be evaluated and x-rayed as needed. If suspected CWM or BWM is encountered, the munitions will be protected, barriers will be set up, and locations will be secured until
following the approval of the pre-operational exercises, packaging, and transportation to the IHF can
be conducted. Conventional MEC will be destroyed by detonation depending on the type of munition
in accordance with Appendix D – Munitions Response Chemical Safety Submission.
17.4.6

Documentation: Daily Reports, Map

17.5 DFW 4: VEGETATION REMOVAL
17.5.1
Brush and vegetation at the site is considered light and sparse, however, it is thick enough
to interfere with the planned 100 percent DGM data collection. Vegetation removal will be conducted
following the surface clearance so that the area can be cleared with minimal concern for munitions at
the surface. Also, the removal of surface metal will allow brush clearing to be safer and more efficient.
17.5.2
The field activities will consist of brush clearing using robotic, mechanized equipment (the
Green Climber). The Green Climber will be operated by an unexploded ordnance (UXO) Technician II
using a DDESB-approved blast shield. Vegetation clearance will also be conducted using mechanized
equipment (bush hog, etc.) supported by hand clearing with chainsaws for any large shrubs and cutters
for working around any obstacles to the mechanized equipment. Cut materials will either by mulched
on site or hauled off in accordance with installation requirements. No subsurface disturbance below
6 inches will occur during this activity.
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Documentation: Daily QC Reports.

17.6 DFW 5: DGM SURVEYS AND ANOMALY SELECTION
17.6.1
As a supplement to this UFP-QAPP is Appendix B - Advanced Geophysical Classification
(AGC) UFP-QAPP. The appendix contains all definable features of work associated with geophysical
activities and anomaly selection. Specifically, the following DFWs are included in Appendix B:
•
•
•
•
•
•
•
•
•
•
•
17.6.2

Install validation and QC seeds, and construct instrument verification strip (IVS);
Assemble advanced geophysical sensor and test sensor at IVS;
Conduct dynamic survey;
Process data and document anomaly locations;
Validate dynamic survey;
Collect cued data;
Process cued data;
Classify anomalies and make dig/no dig decisions;
Validate cued survey and classification;
Excavate buried objects (ranked dig list); and
Verify intrusive results.

Documentation: See Appendix B

17.7 DFW 6: GIS DATA MANAGEMENT
17.7.1
A project-specific GIS will be used to store and manage all relevant geospatial-related
data and information. All geospatial data will conform to the Federal Geographic Data Committee
Geospatial Positioning Accuracy Standards, Part 2: National Standard for Spatial Data Accuracy and
to Part 4: Standards for Architecture, Engineering, and Construction, and Facility Management. Each
GIS data set will be accompanied by metadata conforming to the Federal Geographic Data Committee Content Standard for Digital Geospatial Metadata and provided in a database that complies with
the Spatial Data Standards for Facilities, Infrastructure, and Environment. The final GIS submittal
will contain all required ArcGIS.mxd files and layout files for all drawings contained in the final report.
17.7.2
Horizontal GPS data will be repeatable to within 3cm. The horizontal accuracy of GIS data
will be tested in accordance with the National Standards. In addition, the location, identification,
coordinates, and elevations of all established control points will be plotted on one or more site maps.
Each control point will be identified on the map by its name and number and the final adjusted
coordinates. Note that Parsons is not planning on using a PLS for this project (PLS is not required in
the PWS) given inconsistent quality obtained using PLSs on previous projects.
17.7.3
Environmental System Research Institute, Inc. – compliant formats (shapefiles, coverages, or geodatabases) will be used to present GIS data, with supporting tabular data provided in
Microsoft Excel, Microsoft Access, or both, as needed.

17.8 DFW 7: TRAINING/PRE-OPERATIONAL SURVEYS
17.8.1
Following the surface clearance and prior to intrusive operations, a CEHNC readiness
review (CEHNC Survey), a tabletop exercise, and a Department of the Army/Major Army Command
(DA/MACOM) Pre-operational Survey will be conducted prior to intrusive investigation activities. The
CEHNC readiness review is an evaluation to ascertain that personnel, equipment, and materials
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required for work activities are on site, that personnel are trained and qualified to perform their work
assignments, and that work procedures and safety controls are appropriate for the tasks, effective in
accomplishing the work objectives, and provide for an adequate level of safety. CEHNC will prepare
the survey plan, identify the survey team, and conduct the CEHNC Survey for operations related to
BWM and CWM. CCDC CBC and Parsons procedures will be assessed during the CEHNC Survey.
17.8.2
Tabletop exercises involving site personnel and emergency response agencies will be
conducted to ensure all roles and responsibilities are clearly defined and the agencies and
departments are ready to start operations. Emergency responders and other stakeholders will be
invited to the tabletop exercises, which will evaluate the responses to various emergency scenarios in
a meeting room environment.
17.8.3
After the CEHNC Survey and the tabletop exercise are complete, there will be a week for
any necessary corrections and training to prepare for the DA/MACOM Pre-Operational Survey. The
Pre-operational Survey will be conducted to verify that the site is prepared for intrusive operations. In
addition, A Memorandum of Agreement for medical support will be executed with the University of New
Mexico Hospital (Level 1 Trauma Center) and Gerald Champion Regional Medical Center (Level 4
Trauma Center) prior to initiation of intrusive operation.

17.9 DFW 8: ANOMALY RE-ACQUISITION AND RESOLUTION
See Appendix B - Advanced Geophysical Classification (AGC) UFP-QAPP, Worksheet 17

17.10 DFW 9: INTRUSIVE INVESTIGATION
17.10.1 GENERAL OVERVIEW
17.10.1.1 Intrusive investigations will be performed in accordance with procedures outlined in the
IGD 06-04 and the U.S. Army’s EP 1110-1-18, Military Munitions Response Process, EP 75-1-3, Recovered Chemical Warfare Materiel (RCWM) Response, and the OSHA requirements for excavations in
29 CFR 1926 Subpart P. MEC disposal operations will be performed in accordance with EM 385-197, Explosives – Safety and Health Requirements Manual, and TM 60A-1-1-31, EOD Disposal Procedures. The SSHP developed for the LF029 IM (Attachment 1 of Appendix A) will be followed at all
times, as will procedures outlined in the Defense Explosives Safety Regulation 6055.09, Edition 1.
17.10.1.2 Intrusive investigation will consist of excavation of burial trenches and select single-point
anomalies (see Appendix B, AGC UFP-QAPP for single-point anomaly discussion). All excavations will
be conducted inside the VCS using a remote-control robotic excavation system operated by Parsons’
subcontractor, Robotics Fabrication, Inc. (RFI). Robotic excavation maximizes worker safety by eliminating exposure to an unintentional detonation and/or an agent release and by minimizing downrange
stay-times.
17.10.1.3 The intrusive operations will be conducted by personnel divided into teams. Each team
will have assigned duties. In some instances, individuals may be considered a member of more than
one team. For example, a member of an off-duty downrange team may sometimes participate in the
PDS team or a rescue team. Teams required for the intrusive operations are shown in Table 17.1.

17.10.2 EXCAVATION
17.10.2.1 Excavations will be conducted as a CWM/BWM response in accordance with the MRCSS
(UFP-QAPP Appendix D). Two experienced RFI operators (one team lead and one support operator)
will conduct the excavation using the JD120 excavator or similar with a 24-inch bucket and thumb.
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Robotic operations will be conducted in the CP with a range of up to 1,500 feet away from the VCS.
The CP will observe excavation via a camera system. The SOPs for robotic excavation are included in
UFP-QAPP, Appendix M. Because a CAFS will be in operation during excavation, accumulation of exhaust/carbon monoxide from the excavator will not be an issue. However, if exhaust interferes with
MINICAM air monitoring, a scrubber will be fitted to the excavator.
17.10.2.2 The burial pits identified by DGM will be excavated in their entirety. Excavation will continue
until two objectives have been met:
1) The sidewalls and base of the excavation are outside of the “waste zone.” The “waste
zone” is defined as soil containing identifiable debris associated with disposal operations or other clear evidence of disposed waste (e.g., stained soil). Soil described as
“outside the waste zone” or “below the waste zone” denotes undisturbed soil or soil
clearly not impacted by waste disposal.
2) Once the excavation is outside the “waste zone”, discrete confirmation samples will
be collected to evaluate the vertical and horizontal extent of possible soil contamination (see Worksheet #18). All excavations will remain open, secured with plastic sheeting, and barricaded until analytical results have been received. All soil and waste removed from the excavation will be secured in an appropriate container (small roll-off,
waste hopper, or drum) and staged in the barricaded area adjacent to the excavation
pending confirmation results. Containerized waste can be moved outside of the VCS
prior to moving the VCS to a new location.
3) If agent detections are below the PALs summarized in Worksheet #15, excavation is
complete and can be backfilled. If agent detections are above the PALs, then overexcavation will be conducted in the discrete area and confirmation samples collected
again. The analytical results for RCRA compounds will not impact decision-making in
terms of excavation complete. However, if results for the RCRA compounds are below
the PALs, the excavated soil may be used as backfill.
17.10.2.3 Sloping and benching precautions to protect against cave-ins for this project will be in accordance with 25.C of EM 385-1-1. Soil classification will be determined by a competent person per
Section 25.a.02 Table 25-1 of EM385-1-1. Testing for soil classification will be conducted at a minimum of once per shift using a pocket penetrometer or a visual test. Based on the soil classification
data summarized in Worksheet 10.3.5, the starting assumption is that the soil is “Type C soil” per
Section 25.a.02 of EM 385-1-1. Sloping requirements will be in accordance with Section 25.C.01 of
EM 385-1-1. All excavations should be less than 20 ft in depth, with the maximum allowable slope of
34° measured from the horizontal (1-1/2 horizontal to 1 vertical).

Table 17.1 Intrusive Operations Personnel/Teams
Team Roll

Team Personnel

Site Management
Team

Site Manager, SUXOS, UXOSO, UXOQCS, and Sample Coordinator

Command Post Operations (outside of the EZ)

Robotic Excavation RFI, one team lead and one support operator
Team
Medical Support

MedExpress on-site ambulance
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Team Roll

Team Personnel

PDS

UXO Technician III Team Leader, UXO Technician II, and UXO Technician I

Rescue Team

2 UXO Technicians

Contaminant Reduction Zone Operations

Downrange Teams (inside the EZ)
Assessment/Package/Transport/Waste
Sorting

Team Leader (UXO Tech III), UXO Tech II, and UXO Tech

X-ray

2 UXO Technicians supplied by USA Environmental

Cascade Operator

1 UXO Technician

17.10.2.4 Excavated material will be initially staged on heavy plastic sheeting (minimum 6mils thickness). Once enough spoils have been removed (or if suspect MEC/CWM/BWM is identified) the downrange team will be deployed to the VCS. The minimum level of PPE for the downrange team will be
Level C due to the inability to conduct real-time air monitoring for biological agent. Materials will be
inspected and segregated in accordance with the Waste Management Plan (Appendix L).
17.10.2.5 If suspected CWM/BWM is encountered or CA confirmed by near real-time air monitoring,
operations will proceed using the decision tree included in the Waste Management Plan (Appendix L,
Figure L-2).
17.10.2.6 Following the completion of excavations of pits or single point anomalies within the VCS,
the VCS will be moved to the next position via a crane where it will be lowered and set up again with
the CAFS. Appendix I, the Engineering Control Structure Plan, outlines the procedures for moving and
setting up the VCS.

17.11 DFW 10: CWM/BWM ASSESSMENT AND HANDLING
17.11.1 To differentiate between live, practice, and expended munitions, Field Portable X-Ray Technology will be used. Identifying practice or expended munitions helps to eliminate the requirement of
a MEC or CWM/BWM disposal operation. A UXO tech III certified to operate the digital X-Ray will obtain
written consent from Holloman AFB safety office for use of the technology within the installation boundary.
17.11.2 If suspected CWM or BWM is encountered based on visual evaluation and x-ray, Parsons
will package the munitions within MRCs provided by the government. Packaging will involve sealing
the munition in plastic sheeting and filling the space between the munition and MRC wall with vermiculite or similar approved packing material. The MRC will be carefully filled to minimize settlement of
the packing material and sealed. One of the site vehicles will designated as a transport of the IHF.
17.11.3 The Parsons team will maintain a detailed accounting of CACM, BACM, and MEC/MD encountered during the field effort.; including weight, condition, location, depth, and disposition. Photographs will also be taken of recovered items. Munition-related information and photographs will be
stored electronically in the field by our Site Management Team and will be downloaded into the geodatabase. At the end of each work day, all recovered MD will be stored in an approved secure area in
30-gallon sealable plastic drums, or equivalent, to await final disposition. The detailed accounting of
the MEC and MD recovered will be included as an appendix to the Final Report.
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17.12 DFW 11: CONVENTIONAL MPPEH/MEC HANDLING, CERTIFICATION, AND DISPOSAL
17.12.1 MEC IDENTIFICATION
MPPEH that cannot be verified to be free of explosive hazards or is suspected to present an explosive
hazard will be handled as MEC. MEC encountered during excavation will be clearly marked and its
position will be recorded by GPS. Data regarding type, size, depth, condition, location, etc. of MEC
located during the removal action will be recorded and all MEC encountered will be photographed to
allow subsequent verification of the identification by the UXOQCS. The UXO supervisor/team leader
(UXO Technician III) will evaluate the item(s) found and immediately report the condition of the item(s)
to the SUXOS and UXOSO. No MPPEH/MEC will be moved without positive identification of the item(s)
and an evaluation of its condition.

17.12.2 MEC REMOVAL
17.17.2.1 If the source of an excavated anomaly is a MPPEH, it will be uncovered sufficiently to obtain
an identification. If the munition is identified as MEC, a determination will subsequently be made as
to whether it is fuzed.
17.17.2.2 MEC deemed acceptable to move may, in accordance with the approved CSS, be moved
for consolidation and/or storage, or be moved away from public roadways for detonation. A separate
determination on disposal will be made by the SUXOS and UXOSO for each occurrence. No MEC identified for destruction will be removed outside the project site boundary. Consolidated shots will be
conducted in accordance with the approved CSS.
17.17.2.3 MEC not deemed acceptable to move will be blown-in-place (BIP). If MEC cannot be safely
BIP under the existing conditions, the PM, SUXOS, and UXOSO will be notified, and a determination will
be made how to resolve the situation safely.

17.12.3 DISPOSAL OF MEC/MPPEH
17.12.3.1 MATERIAL POTENTIALLY PRESENTING AN EXPLOSIVE HAZARD
MPPEH encountered during the remedial action shall be inspected, handled, certified, and disposed
of in accordance with SOP MEC-02, MPPEH Inspection, Certification, and Final Disposition (Appendix M). MPPEH that cannot be verified to be free of explosive hazards or is suspected to present an
explosive hazard will be treated as MEC (see below). A detailed account of all MPPEH encountered
during the investigation will be maintained.

17.12.3.2 MUNITIONS AND EXPLOSIVES OF CONCERN
17.12.3.2.1 Acceptable to move MEC items may be relocated to an approved location for demolition. Munitions that cannot be moved will ideally be BIP the day they are discovered. If an unacceptable
to move munition cannot be detonated on the day it is found, it will be guarded until it can be detonated
in accordance with the approved CSS. Demolition/disposal operations will be conducted in accordance
with the approved CSS (Appendix D) and the procedures described in SOP MEC-01, Demolition Operations (Appendix M).
17.12.3.2.2 Documentation: Explosives Usage Records, Magazine Data Cards, Demolition Summary Sheets, Demolition Shot Records.
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17.12.3.3 MATERIAL DOCUMENTED AS SAFE
17.17.4.3.1 MPPEH that is inspected, verified, and certified to be free of explosive hazards will be
classified as MDAS. MDAS generated during the project will be stored in a secure area inside locked
containers. Once the field investigation is complete, the sealed containers will be shipped to an Armyapproved facility for proper disposal in accordance with the Waste Management Plan (Appendix L) and
SOP MEC-02, MPPEH Inspection, Certification, and Final Disposition (Appendix M).
17.17.4.3.2

Documentation: DD Form 1348-1A, MDAS disposal documentation.

17.12.3.4 OTHER
If MEC-related items are recovered during the investigation that are not addressed in the approved
CSS and/or the above sections on MEC disposal, the SUXOS shall inform the USACE OESS, and the
Parsons and USACE PMs so appropriate measures can be discussed, developed, and implemented for
dealing with those item(s).

17.13 DFW 12: HTW CONTAINER ASSESSEMENT AND HANDLING
Parsons will collect, secure, and store IDW, including decontamination waste, in accordance with the
PWS and applicable guidance. The approach for the various waste streams is outlined in the Waste
Management Plan (Appendix L).

17.14 DFW 13: SOIL, WIPE SAMPLES, AND IDW SAMPLING AND ANALYSIS
17.14.1 Parsons will meet the performance objective of identifying and removing contamination by
using standard and accepted sampling methods, and by using CEHNC approved, and where applicable, state of New Mexico certified analytical methods. During the IM removal response, CA/BA, and
MC sampling will be conducted to determine if contamination is present. Soil samples will be collected
and analyzed for CA/BA and MC, and wipe samples will be collected for BA, when non-porous materials
are identified. In addition to soil and wipe sampling and analysis, decontamination water will be collected and stored in drums or other approved containers at the PDS. The containers will be transported and stored at the drum staging area and sampled for waste characterization parameters. The
methods, quantities, and locations of samples is further described in Worksheet #18.
17.14.2

Documentation: Data Quality Control Report

17.15 DFW 14: DONOR EXPLOSIVES MANAGEMENT
Donor explosives may be needed in the event that MEC are found during the project and they need o
be rendered safe (see above). Management procedures for on-call demolition explosives are described in the Explosives Management Plan (Appendix F) and the MRCSS (Appendix D). Inventories of
donor explosives will be monitored by the DTL and UXOQCS using the MPCs described on Worksheet
#12.

17.15 DFW 15: DEMOBILIZATION
Upon completion of field activities all personnel, equipment and materials will be removed from the
site. All work zone demarcation materials will be removed, the site surfaces inspected and general
cleanup activities completed.
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Figure 17.1
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Worksheet #18: Sampling Locations and Methods
(EPA UFP-QAPP Guidance Manual, Section 3.1.1)

18.1 SAMPLE TYPES
18.1.1 Samples will be collected from excavation spoils, from the bottoms and sidewalls of excavations in native material, beneath targets of interest associated with single point anomalies, and at
detonation sites.
18.1.2 Confirmation soil samples collected from pits, trenches and other potentially contaminated
areas identified during the intrusive operations will be analyzed for GB and its breakdown products,
Bacillus anthracis, Brucella melitensis, explosives, TAL metals, VOCs, and SVOCs. Confirmation soil
samples will be collected from the sidewalls at a frequency of one sample per 20 linear feet (minimum
of 4 samples) and bottoms of the excavations at a rate of approximately one soil sample per 500
square feet of area. Sidewall samples will be collected at the vertical mid-point of the sidewall. The
estimated burial pit dimensions required number of confirmation samples are included in Table 18.1.
18.1.3 Samples from excavation spoil will also be collected to characterize for disposal or re-use as backfill. A 10-point composite sample will be collected at a rate of approximately one soil sample per 250
cubic yards of soil removed. Waste characterization samples will be analyzed for GB and its breakdown
products, Bacillus anthracis, Brucella melitensis, explosives, VOCs, TCLP VOCs, SVOCs, TCLP SVOCs,
TAL metals, TCLP RCRA 8 metals, and any additional TCLP methods that may be required from the receiving landfill. If the analytical results for VOCs, SVOCs, and TAL metals are below the PALs defined in
Worksheet #15 of the main UFP-QAPP (risk-based screening values), then the 250 cy yards of soil may
be used as excavation backfill. If results are not below the PALs, the TCLP data will be used to characterize the soil for disposal at an approved, offsite landfill.
18.1.4 Post-detonation samples will be collected at detonation areas for explosives and metals.
Parsons will remove munition debris and surface soil at the detonation area prior to taking post detonation soil samples. In accordance with EM 200-1-15, the incremental sampling method (ISM) is
proposed for post-detonation sampling. For each planned ISM sampling unit (SU), the process consists
of determining the sampling interval, establishing the incremental sample collection grid, selecting the
sample collection origin, and collection the sample increments. It is anticipated that all increments for
initial samples will be collected using a soil probed from the upper 0 to 6 inches of soil within each SU.
SUs will be sampled using 30 increments and collected in triplicate within 30’ x 30’ grid centered on
the BIP location. ISM samples will be collected using a decontaminated soil probe in accordance with
sampling procedures described in SOP-ENV-00, Sampling Daily Quality Control Report and SOP ENV01, Soil Sampling (Appendix M), sampled in triplicate and analyzed for metals, and explosives. The
samples will be compared to the PALs as shown in Worksheet#15.
18.1.5 Table 18.2 summarizes the number of samples by type and the associated analytes that are
estimated for the IM. While contaminants of potential concern have been identified based on known
historical munitions data, Parsons is prepared to augment analyte lists and quantities of samples in
real-time if unexpected munitions with differing MC profiles are encountered.

18.2 SAMPLE METHODOLOGY
18.2.1 All samples will be collected in accordance with SOP ENV-01.03_Soil Sampling (Appendix M)
using new, single use, disposable sample trowels and bowls to reduce the need for equipment decontamination and chance of introducing cross contamination. Confirmation samples from burial pits will
be collected using the excavator bucket. At no time will personnel be allowed to enter an excavation.
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Employees may ONLY collect samples from the backhoe bucket when the bucket has been lowered to
the ground and the operator has removed his hands from the controls. A new, single use, disposable
sample trowel will be used to collect a grab sample of soil from the interior portion of the bucket (soil
that is not in direct contact with the bucket).

18.2.1 SPLIT SAMPLES
18.2.1.1 All soil samples will be divided into a minimum of three split samples. The first split sample
will undergo headspace analysis for GB to ensure that potential concentrations of GB within the sample are below the airborne exposure limit (AEL) which is 0.0001 mg/m3 (STEL/VSL) for GB.

•

If the headspace analysis indicates concentrations of GB are present above the AEL, then soil
will be decontaminated with bleach and disposed as CA-contaminated soil. Further analyses
will not be performed.

•

If the headspace analysis reveals GB concentrations below the AEL, then the soil sample will
be disposed of as CA-contaminated soil. Further analyses will not be performed.

•

If the results of the headspace analysis indicate the soil is non-detect for GB, then the second
split sample will be couriered to CCDC CBC for low-level extraction for analysis of GB/ABPs
Bacillus anthracis, and Brucella melitensis.

•

If the analytical results from the low-level extraction/analysis by CCDC CBC indicate the presence of BA/CA, the soil will be classified as BA or CA-contaminated and the headspaced split
sample and the third split sample will be disposed as BA/CA-contaminated soil. Further analyses will not be performed.

•

If the analytical results from the low-level extraction/analysis by CCDC CBC analysis do not
detect BA/CA, the third split sample, which will have been held under chain-of-custody (COC)
procedures, will then be sent to GCAL for non-agent analyses.

Figure L-3 (Appendix L) shows a generalized graphic representation of the soil sample process.

18.2.2

AQUEOUS SAMPLING

18.2.2.1
IDW water will be collected throughout the field effort. Decontamination water will be
collected and stored in drums or other approved containers at the PDS until the containers are determined to be sufficiently full. Once a container has been filled, the decontamination water will be classified as IDW water and the container will be transported and stored at the drum staging area and
sampled for waste characterization. In order to characterize the IDW water, aqueous samples will be
collected and analyzed to determine the appropriate disposal stream. Aqueous samples will be divided
into a minimum of two splits.

•

The first aqueous split sample will be transported via courier to CCDC CBC for low-level extraction for analysis of GB/ABPs Bacillus anthracis, and Brucella melitensis. If analytical results
from CCDC CBC indicate the presence of CA/BA, the IDW water will be classified as CA/BAcontaminated and the second split sample will be disposed of as CA/BA-contaminated water.

•

If the analytical results from CCDC CBC analysis do not detect CA/BA, the second aqueous split
sample, which will have been held under COC procedures, will then be sent to GCAL for waste
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characterization analysis. Depending on results, the IDW water would then be classified either
as hazardous or nonhazardous for disposal.
18.2.2.1
Figure L-7 (Appendix L) shows a generalized graphic representation of the aqueous
sample process.

18.2.3

WIPE SAMPLING

Because there is no real-time air monitoring for BA or headspacing for BA, non-porous materials with
suspect BA may be wipe sampled to aid in MDAS certification. All excavations will be left open pending
analytical results for soil confirmation samples. Wipes for biological agents will be collected using the
S3 Biosampler Kit (Quicksilver Analytics, Abingdon, MD) in accordance with SOP APG H&S 04.01, Wipe
Sampling Procedures (Appendix M). A hand-held field screening tool, such as the BioCapture 650 or
similar, may also be used screen materials that are suspect for BA.

18.2.4

ANALYTICAL TURN-AROUND TIME

All excavations will be left open pending analytical results for soil confirmation samples. A typical turnaround time for agent analyses for CCDC CBC is 48 hours. Further, 5-day turn-around time has been
requested for all non-agent analyses performed by GCAL to minimize the amount of wait time between
excavation and backfilling.

Table 18.1 Estimated Disposal Pit Dimensions and Confirmation Sample Quantities
Waste Pit
Designation

Lengt
h (ft)

Width
(ft)

Total
Perimeter (ft)

Footprint
(sq ft)

NMED Required
Number of Sidewall Samples
(1 per 20 lf)

NMED Required
Number of Floor
Samples
(1 per 500 sq)

Total Number
of Confirmation
Samples

A1
A2
A3
A4
A5
A6
A7
A8

33
53
45
123
12
49
29
16

16
21
25
21
12
21
12
8

98
148
139
287
49
139
82
49

538
1093
1110
2523
151
1009
353
135

5
8
7
15
4
7
4
4

2
3
3
6
1
3
1
1

7
11
10
21
5
10
5
5

ft =
feet

Total Discrete Samples

76

sq ft = square feet
lf = linear feet
NMED = New Mexico Environment Department
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Table 18.2 Total Estimated Number of Samples and Required Analyses
Sample Type
Confirmation Soil – Burial
Pits (Discrete)
Confirmation Soil – Single
Point Anomalies (Discrete)
Post-detonation samples
(ISM)
Wipe (Non-porous materials w/ suspect BA)
Soil Disposal or Re-use
Characterization (10-point
composite)

IDW Water

Lab: Analytical Group
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, TAL metals, VOCs, and SVOCs
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, TAL metals, VOCs, and SVOCs

Estimated No.
of Field Samples
76

20

GCAL: Explosives and Metals

2

CCDC CBC: Bacillus anthracis, Brucella melitensis

20

CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, VOCs, TCLP VOCs, SVOCs, TCLP SVOCs, TAL
metals, TCLP RCRA 8 metals, and any additional TCLP methods
that may be required from the receiving landfill (TBD).
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis

20

GCAL: Explosives, TCLP VOCs, TCLP SVOCs, TCLP RCRA 8 metals, and any additional TCLP methods that may be required from
the receiving landfill (TBD).

10
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Worksheets #19 & 30: Sample Containers, Preservation, and Hold Times
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)

This worksheet summarizes the analytical methods for each sampling matrix, including the required sample volume, containers, preservation, and holding time requirements. Electronic copies of CCDC CBC and GCAL laboratory SOPs and certifications are included in Appendix M. Details concerning sampling handling, including the laboratory point-of-contact shipping address, are included on Worksheets #26
& 27. Other laboratory contact information is provided on Worksheets #4, 7, & 8.

Table 19.1 Analytical Requirements, Sample Containers, Preservation, and Hold Times (CCDC CBC and GCAL)
Containers
(number, size, and
type)

Preservation Requirements
(chemical, temperature,
light protected)

Maximum Holding
Time
(preparation/
analysis)

4 oz wide mouth amber or clear glass jar
with Teflon-lined cap

Cool < 6°C

None

Analytical
Group

Concentration
Level

Analytical and Preparation
Method/SOP Reference (1)

Sample
Volume

Soil

CA/ABPs/B
A

Low

IOP MT-08 and IOP MT-84
(both the latest revision);
BAs-Various, refer to WS
#23

10 grams

Water

CA/ABPs/B
A

Low

IOP MT-08 and IOP MT-84
(both the latest revision);
BAs-Various, refer to WS
#23

40 mL

40 mL amber
glass bottle with
Teflon-lined cap

Cool < 6°C

None

Wipes

BAs

N/A

TBD

N/A

Bio Sampler Kit

Cool < 6°C

None

Soil (Discrete)

Metals

Low

EPA 3050B/6020B MET004 and MET-021

1 gram

Polyethylene, Glass 1
x 8 oz (Amber)

Cool < 6°C

180 days

Soil (Discrete)

Mercury

Low

EPA 7471B/MET-006 and
MET-008

1 gram

Cool < 6°C

28 days

Soil (Discrete)

Explosives

Low

EPA 8330B/EXT-080 and
HPLC-008

10 grams

Polyethylene, Glass 1
x 8 oz (Amber)
Glass, Teflon-lined
cap
1 x 8 oz
(Amber)

Cool < 6°C

14 days / 40 days

Matrix
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Containers
(number, size, and
type)

Preservation Requirements
(chemical, temperature,
light protected)

Maximum Holding
Time
(preparation/
analysis)

Analytical
Group

Concentration
Level

Analytical and Preparation
Method/SOP Reference (1)

Sample
Volume

Soil (Discrete)

Volatiles

Low

EPA 5035, 8260B/MSV003

5 grams

Glass, Teflon-lined
septum, 1 x 2 oz, 3 x
40 mL vials

Cool <6°C, preserve with
DI water, Sodium Bisulfate
or Methanol

48 hours to preserve if collected in
Encores, freeze DI
preserved within 48
hours / 14 days

Soil (Discrete)

Semi-volatiles

Low

SW-846 3546, EPA
8270D/EXT-083 and
MSSV-004

30 grams

Glass, Teflon-lined
cap
1 x 8 oz
(Amber)

Cool < 6°C

14 days / 40 days

Soil (ISM)

Metals

Low

EPA 3050B/6020B MET004 and MET-021

1 gram

1 x gallon Ziplock bag

No cooling required
(can be shipped with iced
samples, if necessary)

180 days

Soil (ISM)

Mercury

Low

EPA 7471B/MET-006 and
MET-008

1 gram

1 x gallon Ziplock bag

No cooling required
(can be shipped with iced
samples, if necessary)

28 days

Soil (ISM)

Explosives

Low

EPA 8330B/EXT-080 and
HPLC-008

10 grams

1 x gallon Ziplock bag

No cooling required
(can be shipped with iced
samples, if necessary)

14 days/40 days

Soil -IDW

Volatiles
(TCLP)

Low

SW-846 1311, 5035, EPA
8260B/EXT-036 and MSV003

50
grams

Polyethylene Glass
1 x 4 oz (Amber)

Cool < 6°C

14 days/14 days

Water-IDW

Volatiles
(TCLP)

Low

SW-846 1311, 5030B,
EPA 8260B/EXT-036 and
MSV-003

40 mL

Polyethylene Glass 1 x
16 oz

Cool < 6°C

14 days/14 days

Soil/WaterIDW

Semi-volatiles (TCLP)

Low

SW-846 1311, EPA
3510C, 8270C/ EXT-026,
EXT-081 and MSSV-001

200
grams

Polyethylene Glass
1 x 8 oz / Polyethylene, Glass 1 x Quart

No cooling required

14 days/7 days
(TCLP to Ext)/ 40
days

Soil/WaterIDW

Pesticides
(TCLP)

Low

SW-846 1311, EPA
3510C, 8081B/EXT-026,
EXT-081 and GCSV-012

200
grams

Polyethylene Glass
1 x 8 oz / Polyethylene, Glass 1 x Quart

No cooling required

14 days/7 days
(TCLP to Ext)/ 40
days

Matrix
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Containers
(number, size, and
type)

Preservation Requirements
(chemical, temperature,
light protected)

Maximum Holding
Time
(preparation/
analysis)

Matrix

Analytical
Group

Concentration
Level

Analytical and Preparation
Method/SOP Reference (1)

Sample
Volume

Soil/WaterIDW

Herbicides
(TCLP)

Low

SW-846 1311, EPA
8151A/EXT-026, EXT-017
and GCSV-011

200
grams

Polyethylene Glass
1 x 4 oz / Polyethylene, Glass 1 x Quart

No cooling required

14 days/7 days
(TCLP to Ext)/ 40
days

Soil/WaterIDW

Metals /
Mercury
(TCLP)

Low

200
grams

Polyethylene Glass
1 x 8 oz / Polyethylene, Glass 1 x Quart

No cooling required

Metals (except Mercury): 180 / 180
days
Mercury: 28 / 28
days

Soil pH

pH

Low

EPA 9045D/EXT-032

50 grams

Polyethylene, Glass
1 x 2 oz

No cooling required

ASAP1

Water pH

pH

Low

EPA 9040C/EXT-032

50 mL

Polyethylene, Glass
1 x 250 mL

No cooling required

ASAP1

Soil-IDW

Ignitibility

Low

EPA 1030/WL-066

50 grams

Polyethylene, Glass
1 x 4 oz (Amber)

No cooling required

Not specified in
method

Water-IDW

Ignitibility

Low

EPA 1010A/WL-060

100 mL

Polyethylene, Glass
1 x 125 mL

≤28ºC/50ºF, but not frozen

Not specified in
method

EPA 1311, 3010A, 6020B,
7471B/EXT-026, MET020, MET-006, MET-021,
MET-008

1 pH determination is intended to be an in-situ parameter. GCAL’s facilities are located in Baton Rouge, LA. GCAL commits to analyzing any pH samples received at its
facility in an “as soon as possible” manner. Resulting data is qualified to reflect the variance to the method’s assumptions.
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Worksheet #20: Field Quality Control
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)
This worksheet summarizes the QC samples to be collected and analyzed for the project. It shows the relationship between the number of field samples
and associated QC samples for each combination of analyte/analytical group and matrix. Note that if samples are collected over the estimated number
shown, additional QC samples will be collected at the rate shown.

Estimated No.
of Field Samples

Field Triplicates

Field Duplicate

Matrix Spike /
Matrix Spike
Duplicates

Equipment
Blanks

Estimated Number
of Total Analyses

Matrix

Analytical Group

Soil (Discrete/Grab)

CA/BA/ABPs

96

N/A

10% (10)

5% (5)

N/A

111

Wipe

BA

30

N/A

10% (3)

N/A

N/A

33

Soil (Discrete/Grab)

Explosives and TAL
Metals

96

N/A

Soil (Discrete/Grab)

VOCs and SVOCs

96

N/A

10% (10)

5% (5)

N/A

111

Soil (Incremental Samples)

Explosives and Metals

2

10% (1)

NA

5% (1)

2

6

Soil (Composite) for Reuse Characterization

CA/BA/ABPs, Explosives, VOCs, SVOCs,
TAL metals,

20

N/A

10% (2)

5% (1)

10

33

10% (10)

5% (5)

N/A

111

N/A= not applicable
All sample counts are estimates
A trip blank will be added to every cooler with VOCs.
All discrete samples will be collected with disposable scoops. Only ISM and composited soil samples will involve decontaminated equipment. An equipment
blank will be collected for each ISM and one equipment blank will be collected daily when non-disposal equipment is used. Ten (10) days are estimated for
soil re-use characterization samples.
There are no field quality control samples associated with BA wipes, IDW-soil or IDW-water samples.
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Worksheet #21: Field Standard Operating Procedures
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.2)
The applicable field SOPs to be used during the IM and LF029 are listed in the below table. Copies of these field SOPs are provided in
Appendix M. SOPs related to AGC are included in Appendix B (AGC UFP-QAPP).

Revision

Effective
Date

Modified?
(Y/N) (1)

Analysis of Chemical Warfare Agents and Agent Breakdown Products in Solid, Liquid,
and Wipe Matrices using Gas Chromatography/Mass Spectrometry

10

10/17/2016

N

AM MT-84

Analysis of Nerve Agent Breakdown Products in Solid and Liquid Matrices using
Liquid Chromatography/Triple Quadrupole Mass Spectrometry (LC/MS/MS)

3

11/15/2017

N

CHEM-01

Chemistry Data Review and Management

01

07/27/2018

N

CWM-01.00

CWM Packaging SOP

00

2/14/2019

N

CWM-04.00

Decontamination of Excavator Buckets

00

5/15/2019

N

CWM-03.00

HTW/CWM/BWM End of Day Operations

00

5/15/2019

Y

CWM-02.00

Cascade Breathable Air Operations

00

5/15/2019

N

DGM-01.01

IVS Construction and Testing

01

08/27/2015

N

DGM-02.01

Seeding

01

08/25/2015

N

DGM-05.03

Anomaly Reacquisition and Resolution

03

04/25/2018

N

ENV-00

Sampling Daily Quality Control Report

00

03/06/2015

N

ENV-01.03

Soil Sampling

03

03/11/2015

N

EXT-080

Ultrasonic Extraction for Explosives

07.1

03/26/2018

N

EXT-082

Incremental Sample Methodology (ISM)

01

11/09/2017

N

EXT-083

Microwave Extractions of Solids

0.1

10/19/2018

N

EXT-081

SOP for Separatory Funnel Liquid-Liquid Extractions

03

07/18/2018

N

SOP

Title

AM MT-08
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Revision

Effective
Date

Modified?
(Y/N) (1)

23.1

03/26/2018

N

25

10/26/2017

N

16.1

11/01/2017

N

19

07/16/2018

N

17.1

11/1/2017

N

17

08/17/2018

N

Chlorinated Herbicides by Gas Chromatography

14.1

03/26/2018

N

GEN-009

Waste Collection, Storage, Disposal

11.1

05/08/2018

N

GIS-01

Geospatial Data Management

01

10/20/2017

N

H&S-01.01

Hearing Conservation

01

02/17/2015

N

H&S-02.02

Medical Surveillance, Medical Records, and Emergency Care

02

01/26/2018

N

H&S-03.01

Emergency Response & Contingency Plan

01

07/13/2018

N

H&S-04.01

Hazard Communication

01

02/17/2015

N

H&S-05.04

Heavy Equipment and Vehicle Safety

04

08/29/2018

N

H&S-06.02

Severe Weather Operations

02

07/05/2018

N

H&S-07.02

Fire Fighting

02

07/05/2018

N

H&S-08.02

Respiratory Protection Program

02

02/17/2015

N

H&S-09.01

Trenching and Excavation Safety

01

02/17/2015

N

H&S-10.01

Lockout / Tagout Program

01

02/17/2015

N

H&S-11.01

Fatigue Management Plan

01

04/17/2018

N

H&S-12.00

Utility Vehicle Safety

00

09/06/2018

N

H&S-13.00

Crane Operations

00

5/15/2019

N

H&S-14.01

Safe Procedures for Handling, Storage, and Use of Pressurized Cylinders

01

11/6/2015

N

SOP

Title

EXT-031

Ultrasonic Extraction and Derivatization for Chlorinated Herbicides

EXT-017

Solid Phase Extraction (SPE) for Chlorinated Herbicides

EXT-026

TCLP / SPLP Non-Volatile Extraction

EXT-032

pH and ORP in Aqueous and Soil/Waste Samples

EXT-036

TCLP / SPLP Zero Headspace Extraction

GCSV-012

Organochlorine Pesticides and PCBs by Gas Chromatography

GCSV-011
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Revision

Effective
Date

Modified?
(Y/N) (1)

04.2

06/01/2018

N

Receipt, Custody, and Storage of Solid, Liquid, and Wipe Samples

4

10/22/2018

N

MEC-01.04

Demolition Operations

04

07/10/2018

N

MEC-02.05

MPPEH Inspection, Certification, and Final Disposition

05

07/10/2018

N

MEC-03.00

MEC Avoidance and Escort

00

02/18/2015

N

MEC-04.04

Analog UXO Surface Sweep and Subsurface Investigations

04

05/15/2017

N

MEC-05.03

Intrusive Investigation of DGM Anomalies (including Advanced Classification

03

07/10/2018

N

MET-004

Acid Digestion of Solid Samples for Metals Analysis

24

09/27/2018

N

MET-006

Acid Digestion of Aqueous and Solid Samples for Mercury Analysis

24.1

3/30/2018

N

MET-020

Acid Digestion of Aqueous Samples for Metals Analysis

09.1

10/30/2018

N

MET-021

Metals Analysis by ICP-MS

15

06/13/2018

N

MET-08

Analysis of Aqueous and Solid Samples for Mercury

23.1

04/26/2018

N

MSSV-001

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry EPA
8270C

26.1

0928/2018

N

MSSV-003

Volatile Organic Compounds (VOC) by Gas Chromatography/Mass Spectrometry

30.1

08/23/2018

N

MSSV-004

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry EPA
8270D

15.1

09/13/2018

N

RFI-13.01

Remote Operations: Set Up, Operation, Shut Down

01

05/14/2016

N

RFI-14.00

Heavy Equipment Operation

0

09/14/2016

N

RFI-16.00

Temporary Tank Refueling

00

02/20/2017

N

SAD-001

SOP for Sample Receiving and LIMS Log-In

28.1

01/08/2018

N

SAD-002

Sample Chain of Custody and Sample Integrity

15.2

10/19/2018

N

USAE-27.00

Field Radiographic X-ray

00

05/01/2017

N

WL-060

SOP for Flashpoint

11.1

07/18/2018

N

SOP

Title

HPLC-008

Analysis of Nitroaromatics and Nitramines by HPLC

IOP MT-35
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Revision
8.1

Effective
Date

Modified?
(Y/N) (1)

07/18/2018

N

(1) Project-specific modifications to SOPs are described on the Site-Specific Modification Sheet included with the applicable SOP.
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Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and
Inspection for MEC-Related DFWs
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.2.4)
See Worksheet #22 of the AGC UFP-QAPP (Appendix B).
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Worksheet #23: Analytical Standard Operating Procedures
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.1)
The applicable SOPs to be used for preparation and analysis of samples collected are listed in the below tables. The laboratory SOP references were
provided by CCDC CBC and GCAL and are presented in Appendix M.

Table 23.1 CCDC CBC Analytical Standard Operating Procedures
Lab SOP
Number

Title, Revision Date, and/or Number (1)

Definitive
or Screening Data

Analytical
Group/Matrix

Instrument

Organization
Performing Analysis

Modified for
Project
Work?

Definitive

CA/ABPs/Soil

GC/MS

CCDC CBC

N

Definitive

CA/ABPs/Soil

LC/QQQ

CCDC CBC

N

Definitive

BAs/Soil

PCR-ABI
Quant, ECL –
MSD PR2

CCDC CBC

N

N/A

CA/ABPs/BA

N/A

CCDC CBC

N

Analytical SOPs
IOP MT-08

Analysis of Chemical Warfare Agents and Breakdown Products in Extracts using a Gas Chromatography/Mass Spectrometer System, IOP MT-08,
Revision 10 or latest revision

IOP-MT-84

Analysis of Nerve Agent Breakdown products in
Solid and Liquid Matrices using Liquid Chromatography/Triple Quadrupole Mass spectrometer
(LC/MS/MS). Analysis, IOP MT-84, Revision 3 or
latest revision
PCR performed in accordance with (IAW) CCDC
Various, see
CBC-EBML IOPs 1, 2, 8, 9, 11, 13, 14, 15, 36,
next column
and 39.
ECL performed IAW CCDC CBC-EBML IOPs 1, 2,
6, 18, 36, and 57.
General Lab SOPs
Receipt, Custody, and Storage of Solid, Liquid,
IOP MT-35
and Wipe Samples, IOP MT-35, Rev4
N/A – Not Applicable.
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Table 23.2 GCAL Analytical Standard Operating Procedures

Lab SOP
Number

Title, Revision Date, and/or Number (1)

Preparation SOPs
3050B Acid Digestion of Solid Samples,
MET-004
09/27/18,
Revision 24
Acid Digestion for Mercury Waters and SolMET-006
ids,03/30/18, Revision 24.1

Instrument

Organization
Performing
Analysis

Modified for
Project
Work?

Metals/Solid

N/A

GCAL

N

N/A

Mercury/Solid

N/A

GCAL

N

Definitive
or Screening Data

Analytical
Group/Matrix

N/A

MET-020

Acid Digestion of Aqueous Samples, 10/30/18,
Revision 9.1

N/A

Metals/Water

N/A

GCAL

N

EXT-080

Explosives 3550C Extraction, 03/26/18, Revision 07.1

N/A

Explosives/Solid

N/A

GCAL

N

EXT-082

Incremental Sample Methodology (ISM),
11/09/17, Revision 01

N/A

Explosives/Solid

N/A

GCAL

N

EXT-083

Microwave Extraction EPA 3546, 10/19/18 Revision 0.1

N/A

Semi-Volatiles
SIM/Solid

N/A

GCAL

N

EXT-081

Sep Funnel Liquid-Liquid Extractions by EPA
3510C, 07/18/18, Revision 03

N/A

Semi-Volatiles
/Solid

N/A

GCAL

N

EXT-026

TCLP-SPLP Extraction, 11/01/17, Revision 16.1

N/A

TCLP-Extraction

N/A

GCAL

N

EXT-036

1311 & 1312 TCLP-SPLP Zero Headspace Extraction, 11/1/17, Revision 17.1

N/A

TCLP-VOC Extraction

N/A

GCAL

N

MET-021

Metals Analysis by ICP-MS, 06/13/18, Revision
15

Definitive

Metals/Solid

Agilent 7700 ICPMS or Agilent
7900 ICP-MS

GCAL

N

MET-008

Analysis of Aqueous and Solid Sample for Mercury 04/26/18, Revision 23.1

Definitive

Mercury/Solid
and Water

Teledyne Leeman
II AA Mercury Analyzer and Teledyne
Leeman Hydra II

GCAL

N

Analytical SOPs
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Lab SOP
Number

HPLC-008

MSV-003

MSSV-004

MSSV-001

Title, Revision Date, and/or Number (1)

Analysis of Nitroaromatics and Nitramines by
HPLC, 06/01/18, Revision 04.2

Volatile Organic Compounds (VOC) by Gas Chromatography/Mass Spectrometry, 08/23/18, Revision 30.1

Semi-Volatile Organic Compounds (SVOC) by
GC/MS, 09/13/18, Revision 15.1

Semi-Volatile Organic Compounds (SVOC) by
Method 8270C, 09/28/18, Revision 26.1
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Definitive
or Screening Data

Definitive

Definitive

Definitive

Definitive
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Organization
Performing
Analysis

Modified for
Project
Work?

Explosives/Solid

Agilent Series
1290, Restek Raptor ARC-18 100
mm x 3.0 mm, 2.7
µm (Primary Column), Restek Raptor Biphenyl 150
mm x 4.6 mm, 2.7
µm (Confirmation
Column), Agilent
MWD G1365B

GCAL

N

Volatiles/Solid

Agilent 6890 &
7890 GC with a
5973 or 5975
Mass Spectrometer, ATOMX Tekmar
purge and trap autosampler

GCAL

N

Semi-Volatiles
SIM/Solid

Agilent 7890N GC
with a 5977A or
5975C Mass Spectrometer with autosampler, Restek
RX1 5sil MS 30m x
0.25mm ID, 0.25
µm df column

GCAL

N

Semi-Volatiles/
Water

Agilent 7890N GC
with a 5977A or
5975C Mass Spectrometer with autosampler, Restek
RX1 5sil MS 30m x

GCAL

N

Analytical
Group/Matrix

Instrument
AA EM ASY Autosampler
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Lab SOP
Number

Title, Revision Date, and/or Number (1)
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Definitive
or Screening Data

Analytical
Group/Matrix

Instrument
0.25mm ID, 0.25
µm df column

Organization
Performing
Analysis

Modified for
Project
Work?

GCAL

N

WL-066

SOP for Ignitability of Solids, 07/18/18, Revision
8.1

Definitive

Ignitability/Solid

Powder train mold
with ceramic tile,
Torch Bernzomatic
TS2000, Fire extinguisher, thermometer, Thermolyne
Model AY589X1
digital thermometer, Thermocouple
Ludwig Schneider

EXT-032

pH in Aqueous and Soil/Waste Samples,
07/16/18, Revision 19

Definitive

pH/Solid and Water

Orion 720A pH
Meter, Combination Electrode

GCAL

Y2

Definitive

Flashpoint/Water

Herzog HFP-339Automated Pensky
Marten Closed
Cup Flashpoint
Tester, Fire extinguisher, PT-100
thermometer,
Thermal detector

GCAL

N

WL-060

SOP for Flashpoint, 07/18/18, Revision 11.1

General Lab SOPs
SAD-001

Sample Receiving and LIMS Log-in, 01/08/18,
Revision 28.1

N/A

N/A

N/A

GCAL

N

SAD-002

Sample Chain of Custody and Sample Integrity,
10/19/18, Revision 15.2

N/A

N/A

N/A

GCAL

N

GEN-009

Waste Collection, Storage, and Disposal,
05/08/18, Revision 11.1

N/A

N/A

N/A

GCAL

N

Worksheet #23: Analytical Standard Operating Procedures
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 88

Worksheet #24: Analytical Instrument Calibration
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.2)
This worksheet summarizes the laboratory procedures for the calibration of analytical instruments. The Analytical Instrument Calibration Table and the
specific analytical method SOP references are provided in Appendix M.

Table 24.1 Analytical Instrument Calibration, CCDC CBC – CA / ABP

Instrument

GC/MS

Calibration
Procedure

Personnel
Responsible for
Corrective Action

Frequency of Calibration

Acceptance Criteria

Corrective Action

Tuning

Before calibration and at
least every 12 hours during
sample analysis.

Criteria are shown in Section
6.3.1 of IOP MT-08

Retune instrument and verify. Analyst,
Rerun affected samples.
Supervisor
Flagging criteria are not appropriate.
Problem must be corrected.
No sample may be accepted
without a valid tune.

Initial Calibration
(ICAL): Minimum 5
standards and a
calibration blank for
all target analytes
and surrogate

Before sample analysis, at
r2>0.990 for linear least
squares regression.
major change in the analytical system, or after failing calibration verification.

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

Correct problem, document
findings and actions; repeat
initial calibration.
Flagging criteria are not appropriate.
Problem must be corrected.
No sample may be run until
ICAL has passed.

Analyst,
Supervisor

SOP
Reference

IOP MT-08
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Instrument

Calibration
Procedure

Frequency of Calibration
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Acceptance Criteria

Corrective Action

Personnel
Responsible for
Corrective Action

Second Source Initial Calibration Verification (ICV)

All reported analytes and sur- Correct problem, document
Once after each initial caliAnalyst,
findings and actions; verify
bration, before sample analy- rogate within +25% of true
Supervisor
value.
second source standards.
sis.
Rerun ICV. If that fails, correct
problem, document finding
and actions; repeat initial calibration.
Flagging criteria are not appropriate.
Problem must be corrected.
No sample may be run until
calibration has been verified
with a second source.

Establish Retention
Time Window

Once per ICAL

Evaluation of Reten- With each sample
tion Times (RT)
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Position for target analytes,
N/A for corrective action and
surrogate, and internal stand- flagging criteria. Calculate for
ard set using the midpoint
each analyte and surrogate.
standard of the initial curve.

Analyst,
Supervisor

RT of target analytes in
standards and samples
within +0.10 minutes of established retention time.

Analyst,
Supervisor

Correct problem, then rerun
ICAL.
Flagging criteria are not appropriate.

SOP
Reference
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Instrument

Calibration
Procedure
Second Source
Continuing Calibration Verification
(CCV)
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Personnel
Responsible for
Corrective Action

Frequency of Calibration

Acceptance Criteria

Corrective Action

Daily, before sample analysis
if ICAL not performed. Rerun
at least every 10 samples or
every 12 hours, whichever is
sooner and at the end of the
analytical sequence.

All reported analytes and surrogate within +25% of true
value for initial and mid-sequence CCV. All reported analytes and surrogates within
+50% of true value for end of
sequence CCV.

Recalibrate and reanalyze all Analyst,
affected samples since the
Supervisor
last acceptable CCV:
or
Immediately analyze two additional consecutive CCVs,
within 1 hour of the failure. If
both pass, samples may be
reported without reanalysis.
If either fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last acceptable CCV.
If reanalysis is not possible,
data must be qualified and
explained in the case narrative.
Apply Q-flag to all results for
the specific analyte(s) in all
samples since the last acceptable calibration verification. No samples may be analyzed without a passing CCV
at the beginning of the analytical sequence.
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Reference
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Procedure
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Acceptance Criteria

Corrective Action

Personnel
Responsible for
Corrective Action

Internal Standards
(IS) Verification

In all samples and standards. Retention time +0.1 minutes
from the retention time of the
mid-point standard in the
ICAL.
EICP area within – 50% and
+100% of ICAL midpoint
standard.

Inspect GC/MS for malfuncAnalyst,
tions and correct problem(s). Supervisor
Reanalysis of samples analyzed while system was malfunctioning is mandatory. If
corrective action fails in field
samples, apply Q flag to analytes in sample with non-compliant IS.
Flagging is not appropriate
for standards.

Method Blank

One per preparatory batch,
matching sample matrix.

Correct problem, document
Analyst,
findings and actions. If reSupervisor
quired, re-prep and reanalyze
MB and all QC samples and
field samples processed with
the contaminated blank.
If reanalysis cannot be performed, data must be qualified and explained in the
case narrative.
Apply B-flag to all results for
the specific analyte(s) in the
sample associated with the
blank that cannot be reanalyzed.
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No target analyte detected
>1/2 LOQ or > 1/10 the
amount in any sample.

SOP
Reference
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Instrument
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Personnel
Responsible for
Corrective Action

Calibration
Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action

Instrument (or Calibration) Blank

Before beginning a sample
run.

Same as method blank.

Correct problem, document
Analyst,
findings and actions. Re-prep Supervisor
and reanalyze calibration
blank and samples since the
previous acceptable blank.
Apply B-flag to all results for
samples associated with the
blank that cannot be reanalyzed.

LCS/LSCD Containing all target analytes, IS, and SS

One LCS and one LCSD per
preparatory batch, matching
sample matrix.

Limits established at + 3σ
around the mean %R. For
RPD the limit is the 99% confidence limit for a one-side
distribution, based on at
least 30 points.
Default: 50-150% recovery
with RPD < 20%, until sufficient points collected.

Correct problem, document
Analyst,
findings and actions. Re-prep Supervisor
and reanalyze all samples in
a new preparatory batch with
new batch QC, if sufficient
sample available.
Reanalysis of the LCS/LCSD
only is appropriate in instances of mechanical error,
e.g., mis-injection or recalibration of instrument.
If reanalysis cannot be performed, data mush be qualified and explained in the
case narrative.
Apply Q-flag to specific analyte(s) in all samples in the
associated preparatory
batch.
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SOP
Reference

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Instrument

Calibration
Procedure
MS/MSD
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Personnel
Responsible for
Corrective Action

Frequency of Calibration

Acceptance Criteria

Corrective Action

One MS and one MSD per
preparatory batch, if sufficient sample is available.
If samples are known to contain analyte greater than 5
times PQL, a sample duplicate may be used in place of
MSD. For known concentration less 5 times the PQL,
spike 1-4 times the known
concentration.

For matrix evaluation. Acceptance criteria same as
LCS/LCSD.

Advisory limits only. CorrecAnalyst,
tive action only as specified
Supervisor
by client.
If detectable concentration in
parent, apply J-flag if acceptable criteria not met for %R or
RPD.
For matrix evaluation only. If
MS and MSD results are outside LCS limits, the data shall
be evaluated to determine
the source of difference and
to determine if there is a matrix effect or analytical error.
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Personnel
Responsible for
Corrective Action

Calibration
Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action

Surrogate Spike

All samples, including QC

Limits established at + 3σ
around the mean %R. For
RPD the limit is the 99% confidence limit for a one-side
distribution, based on at
least 30 points.
Default: 50-150% recovery
with RPD < 20%, until sufficient points collected.

Correct problem, document
Analyst,
findings and actions, then re- Supervisor
prep and reanalyze all samples with failed surrogates in
the preparatory batch, if sufficient sample material is available. Reanalysis may not be
necessary if there is obvious
chromatographic interference.
Apply Q-flag to all associated
analytes if acceptance criteria are not met. Explain failures in the report narrative.
If reanalysis cannot be performed, rational must be described in the repot narrative.
Identify an alternate projectspecific surrogate in the
event of consistent interference.

Results Reported
Between DL and
LOQ

N/A

N/A

Apply J-flag to all results between the DL and LOQ.

Tuning

Instrument Autotune perCheck tune must pass all
formed after switching ioniza- mass calibration and peak
tion polarity or major mainte- width criteria.
nance/repair has been performed.
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SOP
Reference

Analyst,
Supervisor

Run autotune and ensure in- Analyst,
strument abundances are
Supervisor
consistent with the previous
autotune.
Flagging criteria are not appropriate. Problem must be
corrected.
No samples may be accepted
without a valid tune.
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LC/QQQ

Calibration
Procedure
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Frequency of Calibration

Acceptance Criteria

Corrective Action

Initial Calibration
(ICAL): Minimum 5
(for linear regression) or 6 (for quadratic regression)
standards (for MT84 only) and a calibration blank for all
target analytes and
surrogate standards and a calibration blank for all target analytes and
surrogate

Before sample analysis, at
any major change in the analytical system, or after failing
calibration verification.

r2>0.990 for linear least
squares regression and second order quadratic regression.

Correct problem, document
findings and actions; repeat
initial calibration.
Flagging criteria are not appropriate. Problem must be
corrected.
No samples may be run until
ICAL has passed.

Second Source Initial Calibration Verification (ICV)

All reported analytes and sur- Correct problem, document
Once after each initial califindings and actions; verify
bration, before sample analy- rogate within +25% of true
value.
second source standards. Resis.
run ICV. If that fails, correct
problem, document findings
and actions; repeat initial calibration.
Flagging criteria are not appropriate. Problem must be
corrected.
No samples may be run until
calibration has been verified
with a second source.

Establish Retention
Time Window

Once per ICAL

Personnel
Responsible for
Corrective Action

SOP
Reference

Analyst,
Supervisor

MT-84
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Position for target analytes,
surrogate, and internal standard set using the midpoint
standard of the initial curve.

N/A for corrective action and
flagging criteria.
Calculate for each analyte
and surrogate.

Analyst,
Supervisor
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Procedure

Frequency of Calibration
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Personnel
Responsible for
Corrective Action

Acceptance Criteria

Corrective Action

Evaluation of Reten- With each sample
tion Times (RT)

RT of target analytes in
standards and samples
within +0.10 minutes of established retention time.

Correct problem, then rerun
ICAL.
Flagging criteria are not appropriate.

Second Source
Continuing Calibration Verification
(CCV)

All reported analytes and surrogate within +25% of true
value for initial and mid-sequence CCV.
All reported analytes and surrogates within +50% of true
value for end of sequence
CCV.

Recalibrate and reanalyze all Analyst,
affected samples since the
Supervisor
last acceptable CCV:
or
Immediately analyze two additional consecutive CCVs,
within 1 hour of the failure. If
both pass, samples may be
reported without reanalysis.
If either fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last acceptable CCV.
If reanalysis is not possible,
data must be qualified and
explained in the case narrative.
Apply Q-flag to all results for
the specific analyte(s) in all
samples since the last acceptable calibration verification. No samples may be analyzed without a passing CCV
at the beginning of the analytical sequence.

Daily, before sample analysis
if ICAL not performed. Rerun
at least every 10 samples or
every 12 hours, whichever is
sooner and at the end of the
analytical sequence.
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Instrument

Calibration
Procedure

Frequency of Calibration
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Acceptance Criteria

Corrective Action

Personnel
Responsible for
Corrective Action

Internal Standards
(IS) Verification

In all samples and standards. Retention time +0.1 minutes
from the retention time of the
mid-point standard in the
ICAL.
Area within – 50% and
+100% of ICAL midpoint
standard.

Inspect GC/MS for malfunctions and correct problem(s).
Reanalysis of samples analyzed while system was malfunctioning is mandatory.
If corrective action fails in
field samples, apply Q flag to
analytes in sample with noncompliant IS.
Flagging is not appropriate
for standards.

Method Blank

One per preparatory batch,
matching sample matrix.

Correct problem, document
Analyst,
findings and actions. If reSupervisor
quired, re-prep and reanalyze
MB and all QC samples and
field samples processed with
the contaminated blank.
If reanalysis cannot be performed, data must be qualified and explained in the
case narrative.
Apply B-flag to all results for
the specific analyte(s) in the
sample associated with the
blank that cannot be reanalyzed.

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

No target analyte detected
>1/2 LOQ or > 1/10 the
amount in any sample.

SOP
Reference

Analyst,
Supervisor
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Personnel
Responsible for
Corrective Action

Calibration
Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action

Instrument (or Calibration) Blank

Before beginning a sample
run.

Same as method blank.

Correct problem, document
Analyst,
findings and actions. Re-prep Supervisor
and reanalyze calibration
blank and samples since the
previous acceptable blank.
Apply B-flag to all results for
samples associated with the
blank that cannot be reanalyzed.

LCS/LSCD Containing all target analytes, IS, and SS

One LCS and one LCSD per
preparatory batch, matching
sample matrix.

Limits established at + 3σ
around the mean %R. For
RPD the limit is the 99% confidence limit for a one-side
distribution, based on at
least 30 points.
Default: 50-150% recovery
with RPD < 20%, until sufficient points collected.

Correct problem, document
Analyst,
findings and actions. Re-prep Supervisor
and reanalyze all samples in
a new preparatory batch with
new batch QC, if sufficient
sample available.
Reanalysis of the LCS/LCSD
only is appropriate in instances of mechanical error,
e.g., mis-injection or recalibration of instrument.
If reanalysis cannot be performed, data mush be qualified and explained in the
case narrative.
Apply Q-flag to specific analyte(s) in all samples in the
associated preparatory
batch.
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Instrument
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Procedure
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Personnel
Responsible for
Corrective Action

Frequency of Calibration

Acceptance Criteria

Corrective Action

One MS and one MSD per
preparatory batch, if sufficient sample is available.
If samples are known to contain analyte greater than 5
times PQL, a sample duplicate may be used in place of
MSD. For known concentration less 5 times the PQL,
spike 1-4 times the known
concentration.

For matrix evaluation. Acceptance criteria same as
LCS/LCSD.

Advisory limits only. CorrecAnalyst,
tive action only as specified
Supervisor
by client.
If detectable concentration in
parent, apply J-flag if acceptable criteria not met for %R or
RPD.
For matrix evaluation only. If
MS and MSD results are outside LCS limits, the data shall
be evaluated to determine
the source of difference and
to determine if there is a matrix effect or analytical error.
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Personnel
Responsible for
Corrective Action

Calibration
Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action

Surrogate Spike

All samples, including QC

Limits established at + 3σ
around the mean %R. For
RPD the limit is the 99% confidence limit for a one-side
distribution, based on at
least 30 points.
Default: 50-150% recovery
with RPD < 20%, until sufficient points collected.

Correct problem, document
Analyst,
findings and actions, then re- Supervisor
prep and reanalyze all samples with failed surrogates in
the preparatory batch, if sufficient sample material is available.
Reanalysis may not be necessary if there is obvious chromatographic interference. Apply Q-flag to all associated analytes if acceptance criteria
are not met. Explain failures
in the report narrative.
If reanalysis cannot be performed, rational must be described in the repot narrative.
Identify an alternate projectspecific surrogate in the
event of consistent interference.

Results Reported
Between DL and
LOQ

N/A

N/A

Apply J-flag to all results between the DL and LOQ.
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Table 24.2 Analytical Instrument Calibration, CCDC CBC – BA in Soils, Waters and Wipes
QC Sample
Negative Control:
PBS + 0.1% Triton X-100 for ECL,
sterile water for PCR

Frequency
Two replicates per assay per run

Acceptance Limits
%CV less than 50

Corrective Action
Reanalyze all samples associated
with unacceptable blank.

Positive Control:
Inactivated biological organism or
toxin, or purified genomic material

Three replicates per assay per run

ECL: Positive control signal to Negative Control ratio > 5
PCR: 2 out of 3 replicates required
to give positive response

Reanalyze all samples associated
with unacceptable positive control.

Inhibition Control: Extracted DNA
spiked with known concentration of
non-target positive control
Process Negative Control: Biological buffer sample
Matrix Spiked Samples: Analytes
spiked into cleared matrix samples

Two replicate per sample

Ct shift no greater than 3.3

Make 1:10 and 1:100 dilutions of
inhibited sample and repeat tests

One sample processed per batch

Non-detect for all targets

Two samples processed per day

Elevated for all appropriate targets

Reprocess any samples with positive results in the same batch
Reprocess any samples with negative results in the same batch.
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Table 24.3 Analytical Instrument Calibration, GCAL
Instrument/
Equipment

Calibration
Procedure

Calibration
Range

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible for
CA

SOP
ence

Agilent
7700x ICPMS, Agilent
7900 ICP-MS

Low-level calibration check
standard

Various

Daily following calibration

80-120% recovery

Recalibrate and/or
perform necessary
equipment maintenance

Analyst,
Supervisor,
QA Manager

MET-021

Agilent
7700x ICPMS, Agilent
7900 ICP-MS

Second source
calibration verification (ICV)

Various

Once after each initial calibration

All analytes within
± 10% of expected
value

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification

Analyst,
Supervisor,
QA Manager

MET-021

Agilent
7700x ICPMS, Agilent
7900 ICP-MS

Interference
Check Solution
ICS-A and ICSAB

Various

Daily after ICAL

ICS-A: Absolute
value of observed
result ≤ LOD for
non-spiked project
analytes, spiked
analytes within +/20% true value.
ICS-AB: Within ±
20% of true value

Correct problem; recalibrate instrument

Analyst,
Supervisor,
QA Manager

MET-021

Teledyne
Leeman Hydra II AA Mercury Analyzer

CCV

5 ug/L

CCV after every 10
samples and at the
end of an analytical
sequence

All analytes within
± 10% of expected
value

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification

Analyst, Supervisor, QA
Manager

MET-008
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Instrument/
Equipment

Calibration
Procedure

Calibration
Range

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible for
CA

SOP
ence

Teledyne
Leeman Hydra II AA Mercury Analyzer

ICAL - Minimum 5 standards and blank

0.2-10 ug/L

Daily initial calibration prior to sample
analysis

correlation coefficient ≥0.995

Recalibrate and/or
perform necessary
equipment maintenance

Analyst, Supervisor, QA
Manager

MET-008

Teledyne
Leeman Hydra II AA Mercury Analyzer

ICV

5 ug/L

Once after each initial calibration

All analytes within
± 10% of expected
value

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification

Analyst, Supervisor, QA
Manager

MET-008

Teledyne
Leeman Hydra II AA Mercury Analyzer

LOD/LOQ verification

Various, see
worksheet
15

Quarterly

LOD meets
method qualitative
requirements or is
at least 3 x higher
than noise; LOQ is
within method criteria when available or laboratory
limits.

Perform maintenance
and/or reanalyzed at
lower concentration

Analyst, Supervisor, QA
Manager

MET-008

HPLC

HPLC

Calibration verification (CCV)

Minimum fivepoint initial
calibration for
all analytes
(ICAL)

200 ppb

50-1000
ppb

Daily, before sample
analysis, every 10
samples and to close
the analytical batch

All targets ≤ 20%D

Repeat initial calibration and reanalyze
since the last successful calibration verification

Initial calibration
prior to sample analysis

RSD ≤ 20%, linear
or quadratic curve
fit with COD ≥
0.99

Repeat calibration if
criterion is not met
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Analyst,
Supervisor,
QA Manager

HPLC-008

Analyst,
Supervisor,
QA Manager

HPLC-008
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Instrument/
Equipment

Calibration
Procedure

Calibration
Range

Frequency of Calibration

Acceptance Criteria

HPLC

Second source
calibration verification ICV

200 ppb

Once after each initial calibration

All analytes within
± 20% of expected
value

All samples and QC

Detections agree
within 40%

HPLC

HPLC

Confirmation
of positive results (second
column or second detector)
Retention time
window position establishment for each
analyte and
surrogate

HPLC

LOQ verification

Mass Spectrometer

Calibration
Verification
(CCV)

NA

Set using mid-point of
ICAL or at first CCV of
the day if ICAL is not
performed

NA

See worksheet 15

Quarterly

LOQ is within laboratory control
limits

50 ug/kg

CV daily, before sample analysis, at the
end of a batch and
every 12 hours of
analysis time.

Initial CCV: All targets ≤20 %D/Drift
Closing CCV: All
targets
≤50%D/Drift

NA
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Corrective Action (CA)

Person
Responsible for
CA

Remake standard and
recalibrate if necessary

Analyst,
Supervisor,
QA Manager

HPLC-008

Report the higher concentration and include
a narrative unless matrix interference is creating a high bias

Analyst, Supervisor, QA
Manager

HPLC-008

Analyst, Supervisor, QA
Manager

HPLC-008

Analyst,
Supervisor,
QA Manager

HPLC-008

Analyst,
Supervisor,
QA Manager

MSV-003

NA

Perform instrument
maintenance and repeat failed LOD or LOQ
study passing two consecutive tests or perform new DL study
Repeat initial calibration and reanalyze all
samples analyzed
since the last successful Calibration verification. Alternatively, immediately analyze two
consecutive CCVs for
the failed analytes. If
both pass, samples
may be reported without re-analysis.

SOP
ence

Refer-
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Procedure
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Calibration
Range

Frequency of Calibration

Acceptance Criteria

Minimum fivepoint initial
calibration for
all analytes
(ICAL)

2 through
200 ug/kg

Initial calibration
prior to sample analysis

Mass Spectrometer

Second Source
calibration verification

50 ug/kg

Mass Spectrometer

Evaluation of
Relative Retention Times
(RRT)
Tune Check

Mass Spectrometer

Mass Spectrometer

LOD/LOQ Verification

Corrective Action (CA)

Person
Responsible for
CA

Average RSD
≤15% for all compounds, linear or
quadratic curve fit
with COD ≥0.99

Repeat calibration if
criterion is not met

Analyst,
Supervisor,
QA Manager

MSV-003

Once after each initial calibration

All analytes within
± 20% of expected
value

Remake standard and
recalibrate if necessary.

Analyst,
Supervisor,
QA Manager

MSV-003

N/A

Prior to sample analysis

Set at mid-point of
ICAL or CCV if ICAL
not performed; ±
0.06 RRT

CCV fails, perform column maintenance, inspect pumps, and leak
checks

Analyst,
Supervisor,
QA Manager

MSV-003

50 ng on
column

Every 12 hours before calibration

SOP criteria for ion
abundance

Perform instrument
tuning and/or maintenance

Analyst, Supervisor, QA
Manager

MSV-003

Quarterly

LOD meets
method quantitative requirements
or is at least 3x
higher that noise;
LOQ is within LOQ
criteria

Perform instrument
maintenance and repeat failed LOD or LOQ
study passing two consecutive tests or perform new DL study

Analyst, Supervisor, QA
Manager

MSV-003

Various
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Instrument/
Equipment

Gas Chromatograph/Mass
Spectrometry

Calibration
Procedure

Calibration verification (CCV)

Gas Chromatograph/Mass
Spectrometry

Minimum fivepoint initial
calibration for
all analytes
(ICAL

Gas Chromatograph/Mass
Spectrometry

Second source
calibration verification

Gas Chromatograph/Mass
Spectrometry

Evaluation of
relative retention times
(RRT)

Gas Chromatograph/Mass
Spectrometry

Tune check

Calibration
Range

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification. Alternatively, immediately analyze two
consecutive CCVs for
the failed analytes. If
both pass, samples
may be reported without reanalysis.

Daily, before sample
analysis, at the end
of a batch and every
12 hours of analysis
time

Initial CCV: All targets ≤ 20% D/Drift
Closing CCV: All
targets ≤ 50%
D/Drift

Initial calibration
prior to sample analysis

Average % RSD ≤
15% for all compounds, linear or
quadratic curve fit
with COD ≥ 0.99

Repeat calibration if
criterion is not met

50 ppm

Once after each initial calibration

All analytes within
± 20% of expected
value

NA

Prior to sample analysis

Set at mid-point of
ICAL; ± 10 seconds each CCV

50 ng

Every 12 hours before calibration

50 ppm

0.2 - 200
ppm

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

Revision 0
Page 106

SOP criteria for ion
abundance, DDT
breakdown less
than 20%, Benzidine and Penta-

Person
Responsible for
CA

SOP
ence

Refer-

Analyst, Supervisor, QA
Manager

MSSV-004

Analyst, Supervisor, QA
Manager

MSSV-004

Remake standard and
recalibrate if necessary

Analyst, Supervisor, QA
Manager

MSSV-004

CCV fails, perform column maintenance, inspect pumps, and leak
checks

Analyst, Supervisor, QA
Manager

MSSV-004

Perform instrument
tuning and/or maintenance

Analyst, Supervisor, QA
Manager

MSSV-004
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Instrument/
Equipment

Calibration
Procedure

Calibration
Range

Frequency of Calibration
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Acceptance Criteria

Corrective Action (CA)

Person
Responsible for
CA

SOP
ence

Refer-

chlorophenol tailing factor less
than 2.

Gas Chromatograph
with Electron
Capture Detector (ECD)

Breakdown
check (Endrin/DDT)

Gas Chromatograph
with Electron
Capture Detector (ECD)

Calibration verification initial
(ICV) and continuing (CCV)

Gas Chromatograph
with Electron
Capture Detector (ECD)
Gas Chromatograph
with Electron
Capture Detector (ECD)

Confirmation
of positive results (second
column or second detector)
Minimum fivepoint initial
calibration for
all analytes
(ICAL)

Gas Chromatograph
with Electron
Capture Detector (ECD)

Second source
calibration verification

80 ppb

Each day prior to
analysis and every 12
hours

60 ppb

CCV after every 10
samples and at the
end of the analytical
sequence

NA

5-100 ppb

60 ppb

All samples and QC

Initial calibration
prior to sample analysis

Once after each calibration

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

Break down of Endrin and DDT not
to exceed 15%.

%D or Drift <20%
for all analytes

Detections agree
within 40%
RSD <20% for all
compounds or linear or quadratic
calibration r2
>0.990
All analytes within
± 15% of expected
value

Perform instrument
maintenance. Sample
analysis can’t proceed
until break down criteria is achieved.
Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration certification.
Report the higher concentration and include
a narrative unless matrix interference is creating a high bias.

Analyst, Supervisor,
QA Manager

GCSV-012

Analyst, Supervisor,
QA Manager

GCSV-012

Analyst, Supervisor,
QA Manager

GCSV-012

Repeat calibration if
criteria are not met.

Analyst, Supervisor,
QA Manager

GCSV-012

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration certification.

Analyst, Supervisor,
QA Manager

GCSV-012
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Instrument/
Equipment

Calibration
Procedure

Gas Chromatograph
with Electron
Capture Detector (ECD)

Retention time
(RT) window
width calculated for each
analyte and
surrogate

Gas Chromatograph
with Electron
Capture Detector (ECD)

Gas Chromatograph
with Electron
Capture Detector (ECD)

Degradation
Standard
(DEG)

LOD/LOQ verification

Calibration
Range

NA

NA

Various

Frequency of Calibration

After installing a new
column, performing
major maintenance
or at initial set-up

Each day prior to analyzing 8081 and once
every 12 hours the instrument continues
to analyze samples.

Quarterly
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Acceptance Criteria
Width is 3 x standard deviation of a
minimum of three
injections over a
minimum of 72
hours, or default
of 0.03 minutes
whichever is
greater.

DDT or Endrin cannot exceed 15%
individually.

LOD meets
method qualitative
requirements or is
a least 3x higher
than noise; LOQ is
within LCS/LCSD
criteria

Corrective Action (CA)

NA

Check integrations,
clean injector, replace
insert, septa, ferrules,
trim column, re-prep
standard, clean syringe. If samples are
injected outside the
12-hr. degradation
check standard window, the samples must
be re-injected with new
degradation check and
inside the 12-hr. window.
Perform instrument
maintenance and repeat failed LOD or LOQ
study passing two consecutive tests or perform mew DL study.

Person
Responsible for
CA

SOP
ence

Refer-

Analyst, Supervisor, QA
Manager

GCSV-012

Analyst, Supervisor, QA
Manager

GCSV-012

Analyst, Supervisor, QA
Manager

GCSV-012
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Instrument/
Equipment

Calibration
Procedure

Gas Chromatograph
with Electron
Capture Detector (ECD)

Initial Calibration Verification (ICV) and
Continuing Calibration Verification (CCV)

Gas Chromatograph
with Electron
Capture Detector (ECD)

Confirmation
of positive results (second
column or second detector)

Gas Chromatograph
with Electron
Capture Detector (ECD)

Minimum fivepoint initial
calibration for
all analytes
(ICAL)

Gas Chromatograph
with Electron
Capture Detector (ECD)
Gas Chromatograph
with Electron
Capture Detector (ECD)

Second source
calibration

Retention time
(RT) window
width calculated for each
analytes and
surrogate

Calibration
Range

Frequency of Calibration

60 ppb

CCV after every 10
samples and at the
end of the analytical
sequence

%D or Drift < 20%
for all analytes

NA

All samples and QC

Detections agree
within 40%

5-100 ppb

Initial calibration
prior to sample analysis

60 ppb

NA

Once after each initial calibration

After installing a new
column, performing
major maintenance
or at initial set-up

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

Revision 0
Page 109

Acceptance Criteria

RSD <20% for all
compounds or linear or quadratic
calibration coefficient of determination >0.990
All analytes within
± 15% of expected
value
Width is 3 x standard deviation of a
minimum over a
minimum of 72
hours or default of
0.03 minutes
whichever is
greater

Corrective Action (CA)

Person
Responsible for
CA

SOP
ence

Refer-

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification

Analyst,
Supervisor,
QA Manager

GCSV-011

Report the higher concentration and include
a narrative unless matrix interference is creating a high bias

Analyst,
Supervisor,
QA Manager

GCSV-011

Repeat calibration if
criterion is not met

Repeat initial calibration and reanalyze all
samples analyzed
since the last successful calibration verification

NA

Analyst, Supervisor, QA
Manager

GCSV-011

Analyst, Supervisor, QA
Manager

GCSV-011

Analyst, Supervisor, QA
Manager

GCSV-011
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Instrument/
Equipment

Calibration
Procedure

Gas Chromatograph
with Electron
Capture Detector (ECD)

Retention time
(RT) window
position establishment for
each analyte
and surrogate

Gas Chromatograph
with Electron
Capture Detector (ECD)

Powder train
mold with ceramic tile

Orion 720
pH Meter
Orion 720
pH Meter

Calibration
Range

Frequency of Calibration

NA

Set using mid-point of
ICAL or at first CCV of
the day if ICAL is not
performed

LOD/LOQ verification

Various

Quarterly

NA

NA

NA

Calibrate meter

1.00-13.00

QC Check
Buffer

8.00

Daily before use
Immediately after calibration and with
every 20 samples

Worksheet #24: Analytical Instrument Calibration
W912DY-17-D-0005, TO F-0776

Revision 0
Page 110

Acceptance Criteria

NA

LOD meets
method qualitative
requirements or is
at least 3 x higher
than noise, LOQ is
within LCS.LCSD
criteria.
Triplicate analysis
should agree with
25% RPD on calculated burn rate.
If all 3 fail, you can
report as fail, if all
3 pass you can report as pass. If
they are mixed,
analysis should be
repeated until all
3 pass or fail.

Corrective Action (CA)

NA

Perform instrument
maintenance and repeat failed LOD or LOQ
study passing two consecutive tests or perform new DL study

Repeat analysis

92-108%

Recalibrate meter

0.05 pH units of
the true value

Recalibrate meter

Person
Responsible for
CA

SOP
ence

Refer-

Analyst, Supervisor, QA
Manager

GCSV-011

Analyst, Supervisor, QA
Manager

GCSV-011

Analyst, Supervisor, QA
Manager

WL-066

Analyst, Supervisor
QA Manager
Analyst, Supervisor, QA
Manager

EXT-032

EXT-032
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Equipment

Calibration
Procedure

Calibration
Range
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Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Prior to sample analysis

If FP is detected
below 170ºF, it
must be verified.
The maximum
value reported is
170ºF

Clean apparatus

Herzog HFP339 Automated Pensky Marten
Closed Cup
Flashpoint
Tester

Thermometer
Range of use

Ambient 170˚F

Orion 720
pH Meter

Calibrate meter

1.00-13.00

Daily before use

92-108%

Recalibrate meter

Orion 720
pH Meter

QC Check
Buffer

8.00

Immediately after calibration and with
every 20 samples

0.05 pH units of
the true value

Recalibrate meter
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Person
Responsible for
CA

Analyst, Supervisor,
QA Manager

Analyst, Supervisor,
QA Manager
Analyst, Supervisor, QA
Manager

SOP
ence

Refer-

WL-060

EXT-032

EXT-032
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Worksheet #25: Analytical Instrument and Equipment Maintenance,
Testing, and Inspection
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.3)
This worksheet provides information on analytical instruments and equipment, maintenance, testing, and inspection. To ensure that the
analytical instruments and equipment are available and in working order when needed, all laboratory analytical equipment will undergo
maintenance and testing procedure in accordance with the laboratory SOPs (provided in Appendix M).

Table 25.1 Analytical Instrument and Equipment Maintenance, Testing, and Inspection for CCDC CBC - CA/ABP
Instrument /
Equipment

GC-MS

Maintenance
Activity
N/A

Testing
Activity
Tune
Check

Inspection
Activity
N/A

Concentrating trap upkeep

N/A

N/A

Maintain acceptable column performance
Injection
Port upkeep

N/A

N/A

Inspect chromate-grams for
peak shape and
column bleed
N/A

Mass Selective Detector
(MSD) ion
source cleaning

N/A

N/A

Frequency

Acceptance Criteria

Corrective Action

Prior to ICAL
and at the start
of each analytical sequence
As needed
when ICAL / QC
fails

BFB acceptance criteria listed in method

Clean source, retune instrument
Replace connections, gas line filters, or trap

Ongoing, when
QC fails

Blank analysis free of
contamination, sensitivity meets method
requirements, and
ICAL meets linearity
criteria
Acceptable resolution
and peak shape

When contamination is detected

Instrument blank
analysis free of contamination

Replace injection
port liner, clean
injection port

When tune fails
or fluctuating internal standard
response is observed

Acceptable tune, sensitivity meets method
requirements, and
ICAL meets linearity
criteria

Re-clean source or
replace degraded
/ malfunctioning
parts

Clip or replace
column
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Person
Responsible
Bench Analyst or
trained technician
Bench Analyst or
trained technician

SOP
Reference (1)

Bench Analyst or
trained technician
Bench Analyst or
trained technician
Bench Analyst or
trained technician

IOP MT-08
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Instrument /
Equipment

LC/QQQ
(LC/MS/MS)

(1)

Maintenance
Activity

Testing
Activity

Inspection
Activity
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Frequency

Acceptance Criteria

Corrective Action

Person
Responsible

On-going instrument
service

N/A

N/A

As needed

Optimal performance, as outlined in
SOP

N/A

Trained technician

Routine
maintenance
per manufacturer’s instructions

CCV, Instrument
Tune, Instrument
Blank

Monitor instrument performance

Ongoing, as
needed when
QC fails, or contamination is
detected

Acceptable QC, system free of contamination, tune and ICAL
within criteria

Clean spray
chamber with solvent, reanalyze instrument blanks,
replace/repair instrument parts,
retune and recalibrate instrument

Analyst

SOP
Reference (1)

MT-84

Laboratory Standard Operating Procedures are subject to revision and updates during duration of the project, lab will use the
most current revision of the SOP at the time of analysis.

NA – Not Applicable.

Table 25.2 Analytical Instrument and Equipment Maintenance, Testing, and Inspection for CCDC CBC – BA
Instrument

Daily

Monthly

Annually

PCR – Quant Studio

N/A

Instrument Background Calibration

Pure Dye Calibration

ECL – MSD PR-2

N/A

Free-Tag Signal Verification

N/A
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Table 25.3 Analytical Instrument and Equipment Maintenance, Testing, and Inspection for GCAL
Instrument/
Equipment

Maintenance Activity

Agilent 7700x
ICP-MS, Agilent 7900
ICP-MS

Change pump tubing,
clean nebulizer,
change torch, clean
sample
cone/skimmer cone

Teledyne Leeman Hydra II
AA Mercury
Analyzer

Check pump tubing
change sample tubing
at least daily. Change
reductant, carrier and
waste tubing

HPLC

Gas Chromatograph /
Mass Spectrometer
(GC/MS)

Clean, check all lines
and frits for clogs,
check and maintain
flow pressure, change
column

Check for leaks,
replace gas line
filters, recondition or
replace trap, replace
column, clean
injection port/liner

Testing Activity

Metals

Mercury

Explosives

Volatiles

Inspection
Activity
Monitor
instrument
performance
via
Continuing
Calibration
Verification
and
CCBlank
Monitor
instrument
performance
via
Continuing
Calibration
Verification
and
CCBlank
Monitor
Instrument
performance
using CCV
and
retention
times
Monitor
instrument
performance
via
Continuing
Calibration
Verification

Frequency of
Calibration

Corrective Action

As needed

No
maintenance
is required as
long as
instrument
QC meets
DOD criteria

Change pump
tubing, change
torch and
window, clean
filters;
recalibrate and
reanalyze
affected data

Analyst,
Supervisor,
QA Manager

MET-021

As needed

No
maintenance
is required as
long as
instrument
QC meets
DOD criteria

Change pump
tubing,
recalibrate and
reanalyze
affected data

Analyst,
Supervisor,
QA Manager

MET-008

Calibration
criteria met

Clean and
replace items
as needed; call
for service if
required

Analyst,
Supervisor,
QA Manager

HPLC-008

No
maintenance
is required as
long as
instrument
QC meets
DOD criteria

Replace
connections,
clean source,
replace gas
line filters,
replace trap,
replace GC
column, clip
column,
replace

Analyst,
Supervisor,
QA Manager

MSV-003

As needed

As needed
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SOP Reference (1)
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Instrument/
Equipment

Maintenance Activity

Gas Chromatograph/Mass
Spectrometer

Check for leaks, replace gas line filters,
replace column, clean
injection port/liner

Gas Chromatograph
with Electron
Capture Detector (ECD)

Clean injection port
and replace liner clip
column, maintain
pumps ECD wipe test

Gas Chromatograph
with Electron
Capture Detector (ECD)
(1)

Clean injection port
and replace liner, clip
column, maintain
pumps ECD wipe test

Testing Activity

Semi-Volatiles

Pesticides

Herbicides
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Inspection
Activity

Frequency of
Calibration

Acceptance
Criteria

Monitor instrument
performance
via Continuing Calibration Verification

As needed

No maintenance is required as
long as instrument QC
meets DOD
criteria

Monitor instrument
performance
via Continuing Calibration

Daily, wipes
are done annually

Calibration
and QC criteria met

Monitor instrument
performance
via Continuing Calibration

Daily
Wipe test annually

Calibration
and QC criteria met

Corrective Action
injection port
liner, clean
injection port,
replace
Electron
Multiplier
Replace connections, clean
source, replace
gas line filters,
replace GC column, clip column, replace
injection port
liner, clean injection port, replace Electron
Multiplier

Responsible Person

Analyst,
Supervisor, QA
Manager

Change column, instrument maintenance

Analyst,
Supervisor, QA
manager

Change column, perform
instrument
maintenance

Analyst,
Supervisor,
QA Manager

SOP Reference (1)

MSSV-004

GCSV-012

GCSV-011

Laboratory Standard Operating Procedures are subject to revision and updates during duration of the project, lab will use the most current
revision of the SOP at the time of analysis.

NA – Not Applicable.
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Worksheets #26 & 27: Sample Handling, Custody,
and Disposal
(IDQTF UFP-QAPP Guidance Manual, Section 3.3.3, 3.4 and Tables 4, 5, and 6)

26.1 SAMPLE NUMBERING
A sample numbering system will be implemented to identify each sample collected during the IM. This
numbering system will ensure that each sample is uniquely labeled and will provide a tracking procedure to allow retrieval of information about each sample collected. QC samples will be numbered using
the same sequential system and notes will be made in the field notebook to record which samples are
QC samples; however, duplicates will not be identified to the laboratory.

26.1.1

CONFIRMATION SOIL SAMPLE NOMENCLATURE

Every sample ID will have the site-specific prefix (HAFB) to indicate the project; followed by a burial pit
of single-point anomaly designation (i.e., burial pit (BP1), single point anomaly (SPA1)); followed by the
sample type (i.e., DS = discrete soil sample, CS = composite sample), followed by a three-digit identifier for the sample (i.e. 001, 002, etc.), sample location (i.e. sidewall (SW) or floor (FL) and beginning
and ending depths, if appropriate.
For example: HAFB-BP1-DS-001SW-0-2 would describe a project sample from Burial Pit #1, discrete
soil sample type, sidewall sample 001, with a collection depth of 0 to 2 feet.

26.1.2

WASTE CHARACTERIZATION SAMPLE NOMENCLATURE

Th sample nomenclature waste characterization will include the site-specific prefix (HAFB); followed by
an IDW designation, followed by the waste media (i.e., soil (S), liquid (L), wipe (W); followed by the
sample type (D = discrete sample, C = composite sample); followed by a three-digit identifier for the
sample (i.e. 001, 002, etc.), and representative container number(s), if applicable.
For example: HAFB-IDW-L-C-001-1-3 would describe a project IDW sample consisting of liquid, composite sample type, sample number 001, composite sample of liquid contained within drums 1 through
3.

26.1.3

ISM SAMPLE NOMENCLATURE (POST-DETONATION SAMPLES ONLY)

Th sample nomenclature for ISM samples will include the site-specific prefix (HAFB); followed by the
decision unit # (i.e., 104); followed by the sample type (IS = incremental soil samples); followed by a
three-digit identifier for the sample (i.e. 001, 002, etc.), and beginning and ending depths, if appropriate. For incremental samples, the three-digit identifier will be followed by “A”, “B”, and “C” denoting
each of the field triplicate samples (i.e., 001A, 001B, 001C, etc.).
For example: HAFB-DU104-IS-001B-0-6 would describe a project sample in decision unit 104, incremental sample type, sample number 001, 2nd replicate, with a collection depth of 0 to 6 inches.

26.2 SAMPLE HANDLING
26.2.1
To ensure sample authenticity and data defensibility, proper sample handing system procedures will be followed from the time of sample collection to final sample disposal.
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26.2.2
The Sample Coordinator or designee will be responsible for completing the sample bottle
labels and CoC forms, sample collection, sample packing, and coordination of sample shipments. All
sample shipments will be via overnight shipping. No samples will be sent to the commercial laboratory,
GCAL, until cleared via headspace and low-level analysis (see Section 26.4).
26.2.3
The laboratory sample receiving staff and/or custodian will acknowledge the sample receipts upon arrival. The laboratory analytical technicians will prepare and analyze the field samples in
accordance with the analytical SOPs. The field samples and all extracts will be stored at the laboratory
for 30 days after a final report has been submitted to Parsons. The laboratory hazardous waste manager will be responsible for the final sample disposal upon notice from the Parsons project chemist.

Table 26.1 Responsibilities for Sample Handling, Custody, and Disposal
SAMPLE COLLECTION, PACKAGING, AND SHIPMENT
Sample Collection (Personnel/Organization): Parsons Sampler
Sample Packaging (Personnel/Organization): Parsons Sample Coordinator
Coordination of Shipment (Personnel/Organization): Parsons Sample Coordinator
Type of Shipment/Carrier: Overnight/FedEx (1)
SAMPLE RECEIPT AND ANALYSIS
Sample Receipt (Personnel/Organization): lab sample receiving supervisor / GCAL and CCDC CBC
Sample Custody and Storage (Personnel/Organization): lab sample receiving supervisor / GCAL and CCDC CBC
Sample Preparation (Personnel/Organization): Analyst/ GCAL and CCDC CBC
Sample Determinative Analysis (Personnel/Organization): GCAL and CCDC CBC
SAMPLE ARCHIVING
Field Sample Storage (No. of days from sample collection): 60 days
Sample Extract / Digestate Storage (No. of days from extraction/digestion): 60 days
SAMPLE DISPOSAL
Personnel/Organization: lab sample receiving supervisor / GCAL and CCDC CBC
Number of Days from Analysis: 60 days

(1) FedEx will primarily be used to ship samples; however, other overnight carriers may also be
used during the course of this project.
26.2.4
Proper sample handling, shipment, and maintenance of a CoC are key components to
building the documentation and support for defensible data that can be used to make project decisions. The following sections summarize the field and laboratory sample custody procedures to be
followed during the project.

26.3 SAMPLE LABELING
Sample labels will include, at a minimum, project name, project number, sample ID, date/time collected, analysis group or method, preservative, and sampler’s name. Labels will be taped to the jar or
sample bag prior to sample collection to ensure that they do not separate.
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26.4 FIELD SAMPLE CUSTODY PROCEDURES (SAMPLE COLLECTION,
PACKAGING, SHIPMENT, AND DELIVERY TO LABORATORY)
26.4.1
Samples will be collected using methodology outlined in Worksheet #18. All soil samples
will be collected as three split samples:
•

The 1st-split sample will be used for onsite headspace analysis for CA.

•

If the 1st-split is cleared, the 2nd-split sample will be sent for low-level CA/ABP/BA analysis by
CCDC CBC.

•

If the 2nd-split sample is cleared via low-level analysis, the 3rd-split sample will be sent for
further non-agent related analysis by a commercial laboratory. All samples will be tracked using an electronic Sample Tracking Log.

26.4.2
Upon collection, all samples will be placed on ice or refrigerated and will be kept cool (4 ±
2°C) until headspace analysis has been performed or the sample has been packaged to ship to a
laboratory facility. Once the samples have been collected, the following guidelines will be used to
prepare the sample bottles for shipment to the laboratory:
1. When the sampling team returns from the exclusion zone with completed samples, the sample
cooler will be submitted to the onsite sample coordinator for processing. Samples will be
screened for CA via headspace prior to containerizing the 2nd and 3rd split samples.
2. If headspace screening was not performed at the sample location, the sample coordinator will
submit the 1st-split sample for headspace analysis. The sample coordinator will retrieve the
sample cooler and immediately transfer custody of all sample kits to CCDC CBC for headspace
monitoring. Any soil samples with agent concentrations above the STEL will be disposed of in
accordance with the decision tree included as Figure L-3 of the Waste Management Plan (Appendix L). If the headspace testing results are non-detect or below the STEL for agent, CCDC
CBC will transfer all of the samples back to the custody of the sample coordinator.
3. When headspace results have cleared the samples for off-site low-level CA/ABP/BA analysis,
the sample coordinator will remove the sample kits (containing the 2nd and 3rd split samples)
from the downrange cooler and transfer each sample split into a clean Ziploc®-type bag. Each
sample bag will be individually labeled with a permanent marker and then placed in the site
refrigerator for holding. The sample coordinator will verify that all sample documentation is
correct.
4. Once verified, the sample coordinator will place the cleared 2nd-split samples into a cooler
following the sample packaging guidelines described below and maintain custody of the samples until they are shipped to CCDC CBC’s laboratory facility for analysis. Upon delivery, the
CCDC CBC laboratory will sign for receipt of the samples on the CoC, inspect each cooler and
sample, and record the status of the samples, including any noncompliance issues or discrepancies.
The sample packaging guidelines for sample being sent to CCDC CBC or the commercial laboratory are similar and are as follows:
•

On the COC record, any samples that did not clear CA screening and analysis for
shipment-offsite will be crossed out on the form. The sample coordinator will initial and
date the cross out.

•

Line shipping cooler with a plastic liner to prevent leakage.
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•

Seal the completed COC form in a Ziploc®-type plastic bag and tape to the inside of the
cooler lid.

•

Place each sample bottle in an adequate amount of bubble wrap to prevent damage
during shipping.

•

Place samples in the shipping cooler along with a temperature blank.

•

Double-bag ice in Ziploc®-type bag and place in cooler.

•

Seal plastic liner and close the cooler.

•

Tape shut cooler drain plug if applicable.

•

Securely seal shipping container/cooler with packing tape and custody seals (provided
by laboratory).

•

Ship container/cooler to the appropriate laboratory via overnight priority express.

5. During the 2nd-split sample analysis, the 3rd split samples will be retained in the site trailer
refrigerator under the custody of the sample coordinator until CCDC CBC’s laboratory clears
the sample for shipment to the commercial laboratory. Any soil samples that are not approved
for shipment to the commercial laboratory will be disposed of in accordance with Figure L-3 of
the Waste Management Plan (Appendix L). When low-level CA/ABP analytical results have
cleared the 3rd-split samples to be shipped off site for commercial laboratory analysis, the
sample coordinator will verify that all sample documentation is correct.
6. Once verified, the sample coordinator will remove the sample kits (containing 3rd split samples)
from the site refrigerator and package the cleared 3rd-split samples following the same sample
packaging guidelines used for shipping the 2nd-split samples. The sample coordinator will
maintain custody of the samples until they are shipped to the commercial laboratory facility
for analysis. Upon delivery, the laboratory will sign for receipt of the samples on the CoC, inspect each cooler and sample, and record the status of the samples, including any noncompliance issues or discrepancies.
7. The site refrigerator will be dedicated to sample storage and not used to store food. The temperature will be maintained at 4 ± 2°C, and the temperature will be monitored periodically.
8. A custody seal or locks will be used on the sample coolers and sample refrigerators in order to
control access and reduce the chances of sample tampering.
26.4.2
Samples will be cushioned if necessary, with packaging material and placed into coolers
along with the CoC. Coolers will be shipped to the laboratory via overnight shipping, with the air bill
number indicated on the CoC (to relinquish custody). Upon delivery, the laboratory will log in each
cooler and report the condition of the samples.
26.4.3

The following addresses will be used for sample shipment:
Agent Analysis:

CCDC Chemical Biological Center
Attn: Sample Receiving
Building E3330, Room 228
8198 Blackhawk Road
Aberdeen Proving Ground, MD 21010
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GCAL Analytical Laboratories, LLC
Attn.: Liz Martin
7979 Innovation Park Dr.
Baton Rouge, LA 70820
Tel.: 225.769.4900

26.5 LABORATORY SAMPLE CUSTODY PROCEDURES (RECEIPT OF
SAMPLES, ARCHIVING, DISPOSAL)
All CCDC CBC laboratory sample receipt, internal custody and sample archiving, and disposal procedures shall be completed in accordance with IOP-MT-35, R4_WC–Procedures for Receipt Custody and
Storage of Solid, Liquid, and Wipe Samples. All GCAL laboratory SOPs for sample receipt, LIMS, COCs,
sample integrity, waste collection, storage and disposal are included in SAD-001.r28.1, SAD002.r.15.2 and GEN-009.r11.1 (Appendix M).

26.7 SAMPLE IDENTIFICATION PROCEDURES
26.7.1
The field logbook will identify the sample ID with the location, depth, date/time collected,
and the parameters requested. This information will be communicated to the laboratory via the CoC.
26.7.2
Upon opening the cooler at the analytical laboratory, the receiving staff signs the CoC and
the sample containers in the cooler are unpacked and checked against the client’s CoC. Any discrepancies with the samples upon receipt is noted on the CoC. The receiving staff will deliver the signed
CoC (and any other paperwork) to the PM for Laboratory Information Management System (LIMS) entry
and client contact notification.
26.7.3
The laboratory PM or designee will email login forms to the Parsons project chemist to
check that sample IDs and parameters are logged in correctly. The field logbook will identify the sample
ID with the location, depth, date/time collected, and the parameters requested. The laboratory will
assign each field sample a laboratory sample ID based on information in the CoC.

26.8 CHAIN-OF-CUSTODY PROCEDURES
CoC forms will include, at a minimum, laboratory contact information, client contact information, sample information, and relinquished by/received by information. Sample information will include sample
ID, date/time collected, number and type of containers, preservative information, analysis method,
and comments. The CoC will also have the sampler’s name and signature. The CoC will link the location
of the sample from the field logbook to the laboratory receipt of the sample. The laboratory will use
the sample information to populate the LIMS database for each sample.

26.9 NON-CONFORMANCE
The laboratory PM or designee will contact the project chemist to resolve any issues encountered during sample receipt and login.

26.10 LABORATORY SAMPLE HANDLING PROCEDURES
With the exception of CCDC CBC, all laboratories will subsample ISM soils using the required incremental subsampling procedures described in method SW8330B. With the exception of CCDC CBC, all
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laboratories will obtain representative subsamples for grab and composite soils using the NELAP approved techniques detailed in the associated laboratory SOPs. All laboratory SOPs are listed in Worksheet #23. Laboratory SOPs are proprietary and controlled, see Appendix M for details on acquiring
copies.
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Worksheet #28: Analytical Quality Control and Corrective Action
(IDQTF UFP-QAPP Guidance Manual, Section 3.4 and Tables 4, 5, and 6)
The tables in this worksheet provide information on the QC samples, frequency, method or SOP QC acceptance limits, corrective actions, person responsible for the corrective actions, and measurement performance criteria.

Table 28.1 Analytical QC/Corrective Actions – CCDC CBC – CA/ABP
Matrix:
Analytical Group:
Method/SOP:

QC Sample

Soil
CA/ABP
IOP MT-08 and MT-84

Number/
Frequency

Method/
SOP Acceptance Criteria

Method
Blank

1 per preparaNo target analytes detected >
tory batch up to 1/2 LOQ.
20 samples of
the same matrix

LCS

1 per
preparatory
batch up to 20
samples of the
same matrix

Matrix Spike
(MS)

1 per preparaSame as LCS limits
tory batch up to
20 samples of
the same matrix
Same as LCS limits.
1 per preparatory batch up to
20 samples of
the same matrix

Matrix Spike
Duplicate
(MSD)

Refer to Measurement Performance Criteria Table below.

Corrective Action
Correct the problem. Reprep
and reanalyze method blank
and all associated sample
processed with the
contaminated blank.

Laboratory
analysts

Represent- No target compound
ativeness of interest in method
blank DoD QSM version 5.1 Appendix B,
Table B-14.

Correct the problem. Reprep
Laboratory anaand reanalyze the LCS and all lysts
samples in the associated prep
batch for failed analytes, if sufficient sample material is available.

Accuracy

To evaluate laboratory's ability to accurately identify and
quantitate target
compounds in a reference matrix at a
known concentration
usually midrange of
the calibration curve.

Examine project specific DQOs. Laboratory anaContact client for additional
lysts
measures to be taken.

Accuracy/
Bias

For matrix evaluation
only. Determine if
matrix effect or analytical error.

Examine project specific DQOs. Laboratory anaContact client for additional
lysts
measures to be taken.

Accuracy/ For matrix evaluation
Bias/Preci- only. Determine if
sion
matrix effect or analytical error.
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Persons Responsible for Corrective
Data Qual- Measurement
Action
ity Indicator Performance Criteria

Number/
Frequency

Method/
SOP Acceptance Criteria

Every field and
lab QC sample

Refer to Measurement Performance Criteria Table below.

Examine project specific DQOs. Laboratory anaContact client for additional
lysts
measures to be taken.

Accuracy/ For extraction effiBias/Preci- ciency measurement
sion

Surrogate (no Every field and
Internal
lab QC sample
Standard)

Refer to Measurement Performance Criteria Table below.

Examine project specific DQOs. Laboratory anaContact client for additional
lysts
measures to be taken.

Accuracy/ For extraction effiBias/Preci- ciency measurement
sion

Internal
Every field and
Standard (op- lab QC sample
tional)

HCB: -50% to +100%

Examine project specific DQOs. Laboratory anaReanalyze if enough sample
lysts
volume left.

Accuracy/
Bias

QC Sample
Surrogate

Corrective Action

For analytical efficiency measurement

Table 28.2 Measurement Performance Criteria for CCDC CBC – CA/ABP
Soils

HCB (IS)

Spiking Compound

BFB (Surr)
BFB (Surr) No IS
GB
Diisopropyl methyphosphonate (DIMP)
Dimethyl methylphosphonate (DMMP)
Methylphosphonic acid (MPA)

1.

2.

Method
(see footnotes)
1
1
1
1
2
2
2

Internal Std
Area Count
(% of ICAL
Mid-Point)
-50% to
+100%

ICV/CCV (%
of expected)

80 – 120
80 – 120
80 – 120
80 – 120

Surrogate
Recovery
(%R)
84-114
69-118

LCS/LCSD and MS/MSD
%R

RPD

76-124
51-131
74-124
40-127

≤ 14%
≤ 23%
≤ 29%
≤ 21 %
≤ 19 %
≤ 25 %

“Analysis of Chemical Warfare Agents and Breakdown Products in Extracts using a Gas Chromatograph/Mass Spectrometer System,” IOP MT-08,
Revision 10 or latest revision.
“Analysis of Nerve Agent Breakdown Products in Solid and Liquid Matrices using Liquid Chromatography/Triple Quadrupole Mass Spectrometry (LC/MS/MS)” IOP
MT-84, Revision 3 or latest revision
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Table 28.3 Analytical QC/Corrective Actions – CCDC CBC – BA
Matrix:
Analytical Group:
Method/SOP:

Soil/Wipes
BA
PCR, ECL

QC Sample
Negative Control:
PBS + 0.1% Triton X-100 for ECL, sterile
water for PCR
Positive Control:
Inactivated biological organism or toxin,
or purified genomic material

Number/
Frequency
Three replicates per assay per run

Method/
SOP Acceptance Criteria
%CV less than 50

Corrective Action
Reanalyze all samples associated with
unacceptable blank.

Three replicates per assay per run

ECL: Positive control signal to
Reanalyze all samples associated with
Negative Control ratio > 5
unacceptable positive control.
PCR: 2 out of 3 replicates required
to give positive response

Inhibition Control: Extracted DNA spiked
with known concentration of non-target
positive control

One replicate per sample

Ct shift no greater than 3.3

Make 1:10 and 1:100 dilutions of inhibited sample and repeat tests

Process Negative Control: Biological
buffer sample

One sample processed per batch

Non-detect for all targets

Reprocess any samples with positive results in the same batch

Matrix Spiked Samples: Analytes spiked
into cleared matrix samples

Two samples processed per day

Elevated for all appropriate targets Reprocess any samples with negative
results in the same batch.
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Table 28.4 Analytical QC/Corrective Actions for Metals by 6020B/7471B – GCAL
Matrix:
Analytical Group:
Method/SOP:

QC Sample

Soil – Discrete and ISM
ICP-MS Metals
EPA Method 6020B, 7471B / MET-021, MET-008 (ISM preparation per QSM 5.1.1 Table B-23)

Frequency /
Number

Method / SOP QC Acceptance Limits
Dry sample to constant
mass. (see SOP and use
“8330B Dry Weight”
and “Grinding Data”
spreadsheets).

Incremental
Sampling
Method (ISM)
– Sample Drying Process

Incremental
Sampling
Method (ISM)
– Sample
Sieving Process

Each sample.

Each sample,
SRM and Grinding Blank.
SRM is passed
through sieve
all at one time
when SRM QC
control Limits
are developed

Pull and report percent
moisture per GCAL WL076.
Notify GCAL Project
Manager if sample received is overly wet (wet
enough that several
days will be required to
air dry).
SRM and Grind Blank are
supplied dry. Drying is
not required.
Weigh entire sample.
Sieve entire sample
with a 10-mesh sieve
after breaking up
larger pieces of soil
and removal of visible
organic matter and
rocks (per SOP). Note:
Protect sieve by crushing prior to attempting

Corrective Action

Overly wet samples where
TAT is shorter than 5 days
require GCAL Project Manager to notify Client Project Manager that meeting
holding times may not
happen.

Data Quality Indicator (DQI)

If amount of material removed is large enough to
prevent collection aliquots
mentioned in SOP (Table
1), notify GCAL Project
Manager, so that situation
can be passed along to
Client Project Manager
and included in SDG Case
Narrative.

Measurement
Performance Criteria

Sample Technician, GCAL Project Manager,
and Client Project Manager

NA

Continuing with
ISM procedure
cannot continue
until samples
meet ambient
dry condition.

Sample Technician and GCAL
Project Manager

Minimal sample
aliquot size requirement exists,
insufficient sample aliquot may
cause sample result qualification.

Minimal sample
aliquot size requirement exists, see SOP Table 1.

Seek extension of promised TAT.
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QC Sample

Incremental
Sampling
Method (ISM)
– Sample
Grinding Process

Frequency /
Number

Method / SOP QC Acceptance Limits

(SRM are developed from PT
samples).

to pass sample
through sieve.

Each sample,
SRM, Grinding
Blank.
SRM is ground
all at one time
when SRM QC
control Limits
are developed
(SRM are developed from PT
samples).
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Corrective Action

Data Quality Indicator (DQI)

Measurement
Performance Criteria

NA

NA

NA

Collect and weigh all
material removed as unpassable (both objects
removed and crushed
material that remains in
sieve), record weight in
spreadsheets.
Grind entire sample
that passes through
the 10-mesh sieve in
a mortar and pestle
per specifications
found in the SOP.
Details of grinding
process are documented on the
spreadsheet.
Note: change in
specifications requires performance
of IDOC as found in
SOP and documented in ISM IDOC
spreadsheet.
Spreadsheet validates assumptions
necessary for process (ground material will pass
through a 200Mesh sieve (particle
size is <75um).

NA
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QC Sample

Incremental
Sampling
Method (ISM)
– Subsampling Process

Incremental
Sampling
Method (ISM)
– Lab Sample
Triplicate

Method Blank

Frequency /
Number

Method / SOP QC Acceptance Limits

Each sample,
Triplicate Sample, SRM and
Grind Blank.
Ground SRM
are stored in
extractions
spike refrigerator.

Entire ground sample is
mixed, spread out on a
large flat surface (e.g.,
baking tray), and 30 or
more randomly located
increments are removed
the ground material per
SOP to fill a 500mL
wide-mouthed amber
glass container.
SRM (8330B) sample is
collected (all 500gms
remaining from PT sample grinding) and transferred to 40mL VOA vials, completely filling
the vials.

One sample per
batch as identified by client.

One per preparatory batch

The RSD for results
above the LOQ must not
exceed 20%.
Lab sample triplicates
are randomly selected
unless the project specifies the sample to be
used.
No analytes detected >
½ RL or 1/10th the
amount in any sample
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Corrective Action

Note issue and resolution
process identified in the
ISM sieving process
above.

Data Quality Indicator (DQI)

Measurement
Performance Criteria

As described in
ISM sieving process above

As described in
ISM sieving process above.

As described in
ISM sieving process above.

Corrective action must be
taken if this criterion is not
met (e.g., the grinding process should be investigated to ensure that the
samples are being reduced to a sufficiently
small particle size).

Lab QA Officer
Project Chemist

Accuracy / Precision

The RSD for results above the
reporting limit
(RL) must not exceed 20%

Correct problem; reanalyze any sample associated with a blank that
fails criteria, except when
the sample analysis resulted in a non-detect.

Analyst,
Supervisor,
QA Manager

Bias/Contamination

Same as method
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QC Sample

LCS

Sample Duplicate or MSD

Matrix Spike

Internal
Standards
(not applicable to 7471B)

Frequency /
Number

Method / SOP QC Acceptance Limits

One LCS per
preparatory
batch

QC acceptance criteria
specified by DoD QSM v
5.1 Tables 5 and 11.

One pair per
batch (assuming sufficient
volume exists)
or as specified
by client request.
One pair per
batch (assuming sufficient
volume exists)
or as specified
by client request.

RPD ≤ 20%

For matrix evaluation,
use LCS recovery acceptance criteria.

In all field samples and standards

IS Intensity within 30120% of intensity of the
IS in the ICAL.

Serial Dilution
Test

One per preparatory batch

Five-fold dilution must
agree within ± 10% of
the original measurement for samples with
concentrations > 50 x
LOQ

Post Digestion
Spike

When dilution
test fails or analyte concentration in all

Recovery 80-120%
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Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Measurement
Performance Criteria

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Perform Post Digestion
Spike

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Contact the client to determine if additional
measures are required.

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Corrective Action
Reanalyze and/or re-prep
all associated samples
unless recoveries are high
with no detection of analytes.
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error.
Re-prep if sufficient sample is available when appropriate.
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error.
Re-prep if sufficient sample is available when appropriate.
Reanalyze all samples
with IS failures. If reanalysis confirms matrix interference, report sample
and narrate.
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QC Sample

Frequency /
Number

Method / SOP QC Acceptance Limits
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Corrective Action

samples < 50 x
LOD
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Table 28.5 Measurement Performance Criteria for Metals by 6020B/7471B
Soil (6020B)
MS/MSD and LCS/LCSD
Analyte

%R

RPD

Aluminum

78-124

20

Antimony

72-124

20

Arsenic

82-118

20

Barium

86-116

20

Beryllium

80-120

20

Cadmium

84-116

20

Calcium

86-118

20

Chromium

83-119

20

Cobalt

84-115

20

Copper

84-119

20

Iron

81-124

20

Lead

84-118

20

Magnesium

80-123

20

Manganese

85-116

20

Mercury

80-124

20

Nickel

84-119

20

Potassium

85-119

20

Selenium

80-119

20

Silver

83-118

20

Sodium

79-125

20

Thallium

83-118

20

Vanadium

82-116

20

Zinc

82-119

20
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Table 28.6 Analytical QC/Corrective Actions for Explosives by 8330B - GCAL
Matrix:
Analytical Group:
Method/SOP:

QC Sample

Incremental
Sampling
Method (ISM)
and Discrete–
Sample Drying
Process

Soil – Discrete and ISM
Explosives
EPA Method 8330B (ISM preparation per QSM 5.1.1 Table B-23) / HPLC-008

Frequency / Number

Dry sample to constant mass. (see SOP
and use “8330B Dry Weight” and
“Grinding Data” spreadsheets).
Each sample.

Incremental
Sampling
Method (ISM)
– and Discrete
Sample Grinding Process

Pull and report percent moisture per
GCAL WL-076.
Notify GCAL Project Manager if sample
received is overly wet (wet enough that
several days will be required to air dry).
SRM and Grind Blank are supplied dry.
Drying is not required.

Each sample, SRM
and Grinding Blank.
Incremental
Sampling
Method (ISM)
– and Discrete
Sample Sieving Process

Method / SOP QC Acceptance Limits

SRM is passed
through sieve all at
one time when
SRM QC control
Limits are developed (SRM are developed from PT
samples).
Each sample, SRM,
Grinding Blank.
SRM is ground all
at one time when
SRM QC control

Corrective Action
Overly wet samples where TAT
is shorter than 5 days require
GCAL Project Manager to notify
Client Project Manager that
meeting holding times may not
happen.
Seek extension of promised
TAT.

Data Quality
Indicator
(DQI)

Measurement Performance Criteria

Sample Technician, GCAL Project Manager,
and Client Project Manager

NA

Continuing
with ISM procedure cannot continue
until samples
meet ambient dry condition.

Minimal sample aliquot
size requirement exists,
see SOP Table 1.

NA

Weigh entire sample. Sieve entire
sample with a 10-mesh sieve after
breaking up larger pieces of soil and
removal of visible organic matter and
rocks (per SOP). Note: Protect sieve by
crushing prior to attempting to pass
sample through sieve.
Collect and weigh all material removed
as unpassable (both objects removed
and crushed material that remains in
sieve), record weight in spreadsheets.

If amount of material removed
is large enough to prevent collection aliquots mentioned in
SOP (Table 1), notify GCAL Project Manager, so that situation
can be passed along to Client
Project Manager and included
in SDG Case Narrative.

Sample Technician and GCAL
Project Manager

Minimal
sample aliquot size requirement
exists, insufficient
sample aliquot may
cause sample result
qualification.

Grind entire sample that passes
through the 10-mesh sieve in a puck
mill per specifications found in the
SOP. Details of grinding process are
documented on the spreadsheet.
Grinding of discrete samples by mortar and pestle.

NA

NA

NA
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QC Sample

Incremental
Sampling
Method (ISM)
– and Discrete
Subsampling
Process

Incremental
Sampling
Method (ISM)
–Grinding
Blank

Solid Reference Material
(SRM for ISM)

Frequency / Number
Limits are developed (SRM are developed from PT
samples).

Each sample, Triplicate Sample, SRM
and Grind Blank.
Ground SRM are
stored in extractions spike refrigerator.

One Grinding Blank
per batch of ISM
samples. (No Grinding Blank required
for discrete samples.)

One per preparatory
batch of Incremental Samples. (No
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Method / SOP QC Acceptance Limits
Note: change in specifications requires performance of IDOC as
found in SOP and documented in
ISM IDOC spreadsheet. Spreadsheet validates assumptions necessary for process (ground material
will pass through a 200-Mesh sieve
(particle size is <75um).
Entire ground sample is mixed, spread
out on a large flat surface (e.g., baking
tray), and 30 or more randomly located
increments are removed the ground material per SOP to fill a 500mL widemouthed amber glass container.
SRM (8330B) sample is collected (all
500gms remaining from PT sample
grinding) and transferred to 40mL VOA
vials, completely filling the vials.
Grinding Blank is prepared using clean Ottawa sand and following grinding of sample chosen for Sample Triplicate (or as
identified by the client as a sample containing 8330B contamination).
No reported analytes must be detected
> ½ LOQ.
For batch preparation, the Grinding Blank
and the Method Blank not the same.
If cross-contamination is a concern, then
more than one Grinding Blank per batch
may be necessary.
A solid reference material containing all
reported analytes must be prepared (e.g.,
ground and subsampled) and analyzed in

Corrective Action

Note issue and resolution process identified in the ISM sieving process above.

Grinding Blank results must be
reported.

As described in
ISM sieving process above

Data Quality
Indicator
(DQI)

Measurement Performance Criteria

As described
in ISM sieving process
above.

As described
in ISM sieving
process
above.

Analyst

Re-prep and reanalyze is based
upon Method Blank performance.

Lab QA Officer
Project Chemist

Accuracy /
Sensitivity

Correct problem, then re-prep
and reanalyze the LCS and all
samples in the associated pre-

Analyst
Lab QA Officer
Project Chemist

Accuracy /
Precision Analytical
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QC Sample

Frequency / Number
SRM required for
discrete samples.)

Method / SOP QC Acceptance Limits
exactly the same manner as a field sample. Control limits are provided by the
SRM manufacturer.
A SRM that is used for a LCS can be
ground as a single batch and subsampled repeatedly as long as the SRM is
within expiration date.
If a laboratory utilizes a self-spiked LCS,
the fortification must be performed prior
to any preparation steps performed, such
as drying, grinding, and sieving.

Incremental
Sampling
Method (ISM)
– Lab Sample
Triplicate

One sample per
batch as identified
by client.

Method Blank

One per preparatory batch

Laboratory
Control Spike
(LCS)

One LCS per preparatory batch

As specified in QSM 5.1 Table 37

Matrix Spike
(MS)

One pair per batch
(assuming sufficient volume exists)
or as specified by
client request.

For matrix evaluation, use LCS recovery
criteria

The RSD for results above the LOQ must
not exceed 20%.
Sample triplicates are randomly selected unless the project specifies the
sample to be used.
No analytes detected > ½ LOQ, 1/10
the concentration in any sample, or
1/10 the regulatory limit, whichever is
higher.
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Corrective Action
paratory batch for failed analytes, if sufficient sample material is available

Corrective action must be taken
if this criterion is not met (e.g.,
the grinding process should be
investigated to ensure that the
samples are being reduced to a
sufficiently small particle size).
Correct problem; re-prep and
analyze any sample associated
with a blank that fails criteria.
Re-prep and analyze all associated samples unless recoveries are high with no detection
of analytes.
Evaluate the data to determine
if the failed criteria are due to
sample matrix or laboratory error. Re-analyze if sufficient
sample is available when appropriate.
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Data Quality
Indicator
(DQI)

Measurement Performance Criteria
by SRM
manufacturer

Lab QA Officer
Project Chemist

Accuracy /
Precision

The RSD for
results above
the reporting
limit (RL)
must not exceed 20%

Analyst,
Supervisor,
QA Manager

Bias/Contamination

Same as
method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as
method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as
method

Analyst
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QC Sample

Frequency / Number

Method / SOP QC Acceptance Limits

Matrix Spike
Duplicate
(MSD)

One pair per batch
(assuming sufficient volume exists)
or as specified by
client request.

RPD ≤ 20%

Surrogates
Surrogates

All field and QC
samples

As specified in QSM 5.1 Table 37 when
available else laboratory limits.

All positive results
must be confirmed.

Calibration and QC criteria are the same
for the confirmation analysis as for initial or primary column analysis.
Results between primary and second
column RPD ≤ 40%.

Confirmation
of positive results (second
column)
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Corrective Action
Evaluate the data to determine
if the failed criteria are due to
sample matrix or laboratory error. Re-analyze if sufficient
sample is available when appropriate.
Correct problem; re-prep all
failed samples for failed surrogates if sufficient sample is
available.
Report from both columns. Apply J-flag if RPD > 40%. Discuss
in the case narrative.
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Data Quality
Indicator
(DQI)

Measurement Performance Criteria

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as
method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as
method

Precision Analytical

QC acceptance criteria specified by DoD
QSM v 5.1

Analyst
Lab QA Officer
Project Chemist
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Table 28.7 Measurement Performance Criteria for Explosives by 8330B
Soil (8330B)
MS/MSD and LCS/LCSD
Analyte
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)
1,3,5-Trinitrobenzene (1,3,5-TNB)
1,3-Dinitrobenzene (1,3-DNB)
Methyl-2,4,6-trinitrophenylnitramine (Tetryl)
Nitrobenzene (NB)
2,4,6-Trinitrotoluene (2,4,6-TNT)
4-Amino-2,6-dinitrotoluene (4-Am-DNT)
2-Amino-4,6-dinitrotoluene (2-Am-DNT)
2,4-Dinitrotoluene (2,4-DNT)
2,6-Dinitrotoluene (2,6-DNT)
2-Nitrotoluene (2-NT)
3-Nitrotoluene (3-NT)
4-Nitrotoluene (4-NT)
Nitroglycerin
PETN
3,5-Dinitroaniline
1,2-Dinitrotoluene (Surrogate)
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%R

RPD

74-124
67-129
80-116
73-119
68-135
67-129
71-120
64-127
71-123
75-121
79-117
70-124
67-129
71-124
73-124
72-128
86-118
78-119

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
NA
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Table 28.8 Analytical QC/Corrective Actions for Volatiles by 8260B – GCAL
Matrix:
Analytical Group:
Method/SOP:

QC Sample

Soil – Discrete
Volatiles
EPA Method 8260B / MSV-003

Frequency /
Number

Method / SOP QC Acceptance Limits

Method Blank

1 per batch;
maximum of 20
samples

No analytes detected >
½ LOQ. For common laboratory contaminants,
no analytes detected >
LOQ.

LCS

1 per batch;
maximum of 20
samples

QC acceptance criteria
specified in QSM 5.1 Table 23 if available or laboratory limits.

MS/MSD

One pair per
batch or as
specified by client request

For matrix evaluation,
use LCS recovery and
RPD acceptance criteria

In all field samples, calibrations and QC
standards

Retention time ± 10
seconds from retention
time of the midpoint
standard in the ICAL; Extracted Ion Current Profile (EICP) area within 50% to +100% of ICAL
midpoint standard

Internal
Standards

Corrective Action
Correct problem; reanalyze any sample associated with a blank that
fails criteria, except when
the sample analysis resulted in a non-detect.
Reanalyze and/or reprep
all associated samples
unless recoveries are high
with no detection of analytes.
Reanalyze if sufficient
sample is available unless
recoveries are high with
no detection of analytes.
If reprep and reanalysis
confirms low recoveries,
report and narrate.
Inspect Mass spectrometer or GC for malfunctions.
Reanalyze all samples
with IS failures. If reanalysis confirms matrix interference, report sample
and narrate.
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Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Analyst,
Supervisor,
QA Manager

Bias Contamination

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Measurement
Performance Criteria

Same as method

Same as method

Same as method

Same as method
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QC Sample

Surrogates

Frequency /
Number

Method / SOP QC Acceptance Limits

In all field samples, calibrations and QC
standards

QC acceptance criteria
specified in QSM 5.1 Table 33 if available or laboratory limits.
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Corrective Action
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error.
Re-prep if sufficient sample is available when appropriate.

Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Measurement
Performance Criteria

Same as method

Table 28.9 Measurement Performance Criteria for Volatiles by 8260B
Soil (8260B)
MS/MSD and LCS/LCSD
Analyte
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
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%R

RPD

78-125
73-130
70-124
78-121
76-125
70-131
76-125
66-130
73-125
67-129
75-123
61-132
78-122
78-121
73-128
76-123
73-124
77-121

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
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Soil (8260B)
MS/MSD and LCS/LCSD

Analyte
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Isopropyltoluene
4-Methyl-2-pentanone
Acetone
Benzene
Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chlorodibromomethane
Chloroform
Chloromethane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
Methylene chloride
Naphthalene
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%R

RPD

77-121
75-120
67-133
51-148
75-122
53-145
72-124
73-127
65-135
36-164
77-121
78-121
75-127
67-132
53-143
63-132
70-135
79-120
59-139
74-126
78-123
50-136
74-126
78-125
29-149
76-122
61-135
68-134
70-128
62-129

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
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Soil (8260B)
MS/MSD and LCS/LCSD

Analyte
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane
Trichlorotrifluoroethane
Vinyl acetate
Vinyl chloride
Xylene (total)
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
m,p-Xylene
n-Butylbenzene
n-Propylbenzene
o-Xylene
sec-Butylbenzene
tert-Butyl methyl ether (MTBE)
tert-Butylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
4-Bromofluorobenzene (Surrogate)
Toluene-d8 (Surrogate)
Dibromofluoromethane (Surrogate)
1,2-Dichloroethane-d4 (Surrogate)
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%R

RPD

76-124
73-128
77-121
77-123
62-140
66-136
50-151
56-135
78-124
77-123
74-126
77-124
70-128
73-125
77-123
73-126
73-125
73-125
74-125
71-130
62-136
79-119
85-116
78-119
71-136

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
N/A
N/A
N/A
N/A
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Table 28.10 Analytical QC/Corrective Actions for Semi-volatiles by 8270D – GCAL
Matrix: Soil – Discrete
Analytical Group: Semi-volatiles
Method/SOP: EPA Method 8270D /MSSV-004

QC Sample

Method Blank

Laboratory
Control Spike
(LCS)

MS/MSD

Internal
Standards

Frequency /
Number

Method / SOP QC Acceptance Limits

One per preparatory batch,
maximum of 20
samples

No analytes detected >
1/2 LOQ. For common
laboratory contaminants, no analytes detected > LOQ.

One per preparatory batch,
maximum of 20
samples
One pair per
batch (assuming sufficient
volume exists)
or as specified
by client request
In all field samples and standards

QC acceptance criteria
specified in Worksheet
15

For matrix evaluation,
use LCS recovery and
RPD acceptance criteria

Retention time ± 10
seconds from retention
time of the midpoint
standard in the ICAL; Extracted Ion Current Profile (EICP) area within
50% to + 100% of ICAL
midpoint standard

Corrective Action
Correct problem; reanalyze any sample associated with a blank that
fails criteria, except when
the sample analysis resulted in a non-detect
Reanalyze and/or reprep
all associated with a
blank that fails criteria,
except when the sample
analysis resulted in a nondetect
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error. Reprep if sufficient sample is
available when appropriate
Inspect Mass spectrometer or GC for malfunctions.
Reanalyze all samples
with internal standard failures. If reanalysis confirms matrix interference,
report sample and narrate.
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Person(s) Responsible for
Corrective Action
Analyst, Supervisor, QA Manager

Analyst, Supervisor, QA Manager

Analyst, Supervisor, QA Manager

Analyst, Supervisor, QA Manager

Data Quality Indicator (DQI)

Measurement
Performance Criteria

Bias/Contamination

Same as method

Accuracy/Bias

Accuracy/Bias

Accuracy/Bias

Same as method

Same as method

Same as method
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QC Sample

Surrogates

Frequency /
Number
In all field samples, calibrations and QC
standards

Method / SOP QC Acceptance Limits

See Worksheet #15
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Corrective Action
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error. Reprep if sufficient sample is
available when appropriate

Person(s) Responsible for
Corrective Action
Analyst, Supervisor, QA Manager

Data Quality Indicator (DQI)

Accuracy/Bias

Measurement
Performance Criteria

Same as method

Table 28.11 Measurement Performance Criteria for Semi-volatiles by 8270D
Soil (8270D)
MS/MSD and LCS/LCSD
Analyte
1,2-Dichlorobenzene
1,2Diphenylhydrazine/Azobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
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%R

RPD

33-117
41-125
30-115
31-115
34-118
41-124
39-126
40-122
30-127
15-130
48-126
46-124
41-114
34-121
38-122
44-127

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
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Soil (8270D)
MS/MSD and LCS/LCSD

Analyte
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
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%R

RPD

36-123
22-121
33-119
29-132
46-124
45-122
17-106
45-121
35-115
30-132
40-123
32-132
47-123
49-126
45-129
45-132
43-134
47-132
14-124
29-122
36-121
31-120
33-131
51-133
48-132
50-123
50-124
51-128
45-140
45-134

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
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Soil (8270D)
MS/MSD and LCS/LCSD

Analyte
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
m,p-Cresol
n-Nitrosodi-n-propylamine
n-Nitrosodimethylamine
n-Nitrosodiphenylamine
o-Cresol
Nitrobenzene-d5 (Surrogate)
2-Fluorobiphenyl (Surrogate)
2,4,6-Tribromophenol (Surrogate)
Terphenyl-d14 (Surrogate)
2-Fluorophenol (Surrogate)
Phenol-d5 (Surrogate)
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%R

RPD

44-120
50-124
48-124
50-127
43-125
45-122
32-123
28-117
45-133
30-122
35-123
34-122
25-133
50-121
34-121
47-127
34-119
36-120
23-120
38-127
32-122
37-122
44-115
39-132
54-127
35-115
33-122

≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
≤20
N/A
N/A
N/A
N/A
N/A
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Table 28.12 Analytical QC/Corrective Actions for Pesticides by 8081B – GCAL
Matrix: Soil – Discrete
Analytical Group: Pesticides
Method/SOP: EPA Method 8081B / GCSV-012

QC Sample

Frequency /
Number

Method / SOP QC Acceptance Limits

Corrective Action
Correct problem. If required, re-prep and reanalyze MB and all samples
processed with the contaminated blank. If reanalysis cannot be performed,
data must be qualified “B”
and explained in the case
narrative.
Correct problem, then reprep and reanalyze the
LCS and all samples in the
associated preparatory
batch for failed analytes,
if sufficient sample material is available.

Method Blank

Daily and/or 1
per preparatory
batch

No analytes detected >
1/2 LOQ or > 1/10 the
amount measured in
any sample or 1/10 the
regulatory limit (whichever is greater).

LCS and/or
LCSD

Daily and/or 1
per preparatory
batch

See limits in Worksheet
#15

MS and MSD

One pair per
batch (assuming sufficient
volume exists)
or as specified
by client request.

See limits in Worksheet
#15

For the specific analyte(s)
in the parent sample, apply J or UJ flag if acceptance criteria are not
met and explain in the
case narrative.

Surrogates
(Pesticides)

every sample

Tetrachloro-m-xylene:
44-124% Decachlorobiphenyl (DCB) 30-139%

Reanalyze sample

Worksheet #28: Analytical Quality Control and Corrective Action
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Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Analyst,
Supervisor,
QA Manager

Bias/Contamination

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Analyst,
Supervisor,
QA Manager

Accuracy/Bias

Same as method

Measurement
Performance Criteria
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QC Sample

Frequency /
Number

Method / SOP QC Acceptance Limits

Second Column Confirmation

All positive results must
be confirmed.

Results between primary and secondary column/detector RPD ≤
40%.
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Corrective Action

Qualify as appropriate.

Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Measurement
Performance Criteria

Analyst,
Supervisor,
QA Manager

Accuracy

Same as method

Table 28.13 Measurement Performance Criteria for Pesticides by 8081B
Soil (8081B)
MS/MSD and LCS/LCSD
Analyte
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Chlordane (Technical)
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin aldehyde
Endrin Ketone
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
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%R

RPD

56-139
56-134
50-141
45-136
43-149
45-137
54-133
50-136
47-139
56-136
53-132
53-134
55-136
57-140
35-137
55-136
53-135
47-136
52-136

≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
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Soil (8081B)
MS/MSD and LCS/LCSD

Analyte
gamma-BHC (Lindane)
Methoxychlor
Toxaphene
Tetrachloro-m-xylene (Surrogate)

%R

RPD

49-135
52-143
33-141
42-129

≤30
≤30
≤30
N/A

Table 28.14 Analytical QC/Corrective Actions for Herbicides by 8151A – GCAL
Matrix: Soil – Discrete
Analytical Group: Herbicides
Method/SOP: EPA Method 8151A / GCSV-011

QC Sample

Method Blank

Surrogates
(Herbicides)

LCS

Frequency /
Number
One per preparatory batch,
maximum of 20
samples

Method / SOP QC Acceptance Limits

No analytes detected >
1/2 RL

All field and QC
samples

27-122%

One per preparatory batch,
maximum of 20
samples

QC acceptance criteria
as specified in Worksheet #15

Corrective Action
Correct problem reanalyze
any sample associated
with a blank that fails criteria, except when the
sample analysis resulted
in a non-detect
Evaluate the data to determine if the failed criteria are due to sample matrix or laboratory error. Reprep if sufficient sample is
available when appropriate
Correct problem, re-analyze all samples in the associated prep batch for
failed analytes.
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Person(s) Responsible for
Corrective Action
Analyst,
Supervisor,
QA Manager

Analyst, Supervisor, QA Manager

Analyst, Supervisor, QA Manager

Data Quality Indicator (DQI)

Measurement
Performance Criteria

Bias/Contamination

Same as method

Accuracy/Bias

Accuracy/Bias

Same as method

Same as method
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QC Sample

MS/MSD

Frequency /
Number
One pair per
batch (assuming sufficient
volume exists)
or as specified
by client request.

Method / SOP QC Acceptance Limits

For matrix evaluation,
use LCS recovery and
RPD acceptance criteria
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Corrective Action
Reanalyze if sufficient
sample is available unless
recoveries are high with
no detection of analytes.
If re-prep and reanalysis
confirms low recoveries,
report and narrate.

Person(s) Responsible for
Corrective Action
Analyst,
Supervisor,
QA Manager

Data Quality Indicator (DQI)

Accuracy/Bias

Measurement
Performance Criteria

Same as method

Table 28.15 Measurement Performance Criteria for Herbicides by 8151A
Soil (8151A)
MS/MSD and LCS/LCSD
Analyte
2,4’-D
2,4,5-T
2,4,5-TP (Silvex)
2,4-DB
Dalapon
Dicamba
Dichloroprop
MCPA
MCPP
DCAA (Surrogate)
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%R

RPD

28-144
31-138
43-129
34-142
20-150
38-132
28-155
28-135
35-143
27-122

≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
≤30
N/A
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Worksheet #29: Project Documents and Records
(IDQTF UFP-QAPP Manual Sections 4.1.1 and 4.1.2) (EPA Guidance QA/G-5, Section 2.3 and 2.3.2)

29.1 PROJECT DOCUMENTS AND RECORDS FOR CWM/BWM/MEC-RELATED TASKS
All final document files, including reports, figures, and tables, will be submitted in electronic format (both Microsoft Office 2007 or later and
portable document format (.pdf)).

29.2 GIS ELECTRONIC FILE MANAGEMENT
29.2.1
A project-specific GIS will be used to store and manage all relevant geospatial-related data and information. All geospatial data
will conform to the Federal Geographic Data Committee Geospatial Positioning Accuracy Standards, Part 2: National Standard for Spatial
Data Accuracy and to Part 4: Standards for Architecture, Engineering, and Construction, and Facility Management. Each GIS data set will
be accompanied by metadata conforming to the Federal Geographic Data Committee Content Standard for Digital Geospatial Metadata
and provided in a database that complies with the Spatial Data Standards for Facilities, Infrastructure, and Environment. The final GIS
submittal will contain all required ArcGIS.mxd files and layout files for all drawings contained in the final report.
29.2.2
Horizontal GPS data will be repeatable to within 3cm. The horizontal accuracy of GIS data will be tested in accordance with the
National Standards. In addition, the location, identification, coordinates, and elevations of all established control points will be plotted on
one or more site maps. Each control point will be identified on the map by its name and number and the final adjusted coordinates.
29.2.3
Environmental System Research Institute, Inc. (ESRI)–compliant formats (shapefiles, coverages, or geodatabases) will be used
to present GIS data, with supporting tabular data provided in Microsoft Excel, Microsoft Access, or both, as needed.

29.3 DGM ELECTRONIC FILE MANAGEMENT
DGM data files management is provided in Worksheet 29 of the AGC UFP-QAPP (Appendix B).

29.4 PROJECT DOCUMENTS AND RECORDS FOR MC-RELATED TASKS
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Table 29.1
Document/Record
Site Manager Logbook
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Project Documents and Records for MEC-Related Tasks

Completion/
Purpose
Primary Generator (1)
Update Frequency
Record all important events Parsons SM
Daily

Format/Storage Location/Archival
Hard Copy /Onsite during fieldwork,
then Project File/ParsonsPeachtree Corners Office
.DOCX/Onsite during seeding and in
secure folder on HGL network (limited to QC personnel)/Parsons-Denver Office
.DOCX or .XLSX/Onsite during seeding (limited to Seed Team
Lead)/USACE Office
.DOCX/Project File/ParsonsPeachtree Corners Office

Delivery/Availability
Available to USACE on request

Parsons Project Geo- Once at project
physicist
startup/ Revised as
necessary

.DOCX/Project File/ParsonsPeachtree Corners Office

Via e-mail and with Final
RI/FS QAPP

Parsons SUXOS

Daily

Parsons UXOQCS

Daily, when QC events
occur

.DOCX/Project File/ParsonsPeachtree Corners Office
.DOCX or .PDF/Onsite during fieldwork, then Project File/ ParsonsPeachtree Corners Office
.DOCX/Project File/ ParsonsPeachtree Corners Office
Hard Copy/Onsite during fieldwork,
then Project File/ ParsonsPeachtree Corners Office

Via e-mail, and included with
RI Reports
Via e-mail, and included with
RI Reports

QC Seed Plan

Describes intended seed
types and locations for QC
seeds to be placed

Parsons
QC Geophysicist

Once, prior to seeding

Validation Seed Plan

Describes intended seed
types and locations for validation seeds to be placed
Describes methods used to
limit QC seed information to
Parsons QC personnel and
validation seed information
to only seed team and
USACE Geophysicist
Describes how many validation and verification digs
will be investigated and how
they will be selected.
Report notable events to
project team
Report QC events to project
team

USACE Geophysicist

Once, prior to seeding

Parsons
QC Geophysicist

Once, prior to seeding

QC/Validation Seed
Firewall Plan

Validation and Verification Plan
Daily Status Reports
Daily QC Report
Weekly Geophysical QC
Report
Team Leader Logbook(s)

Report of DGM QC results

Parsons Project and
QC Geophysicists
Record important team-spe- Contractor
cific events
Team Leader(s)
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Weekly
Daily

Via e-mail and with Final
RI/FS QAPP
Via e-mail
Via e-mail and with Final
RI/FS QAPP

Via e-mail
Available on request
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Document/Record
Field Change Request
Form

Root Cause Analysis

Photograph Log

Production Area QC
Seeding Report

IVS Technical Memoranda
Transect/
Grid Status Sheet
SOP Checklists
Seed Tracking Log

Purpose
Record non-critical (i.e., minor) deviations from the
QAPP (“non-critical” deviations are defined as those
that will not impact project
objectives)
Document MPC failures and
causes, as well as corrective actions taken, actions
taken to prevent recurrence, and actions taken to
monitor effectiveness of
corrective action
Documents all photographs
taken and video recorded to
document work and/or site
conditions, and to record
MPPEH/MEC items recovered
Documents seed types,
depths, locations, and orientations
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Completion/
Primary Generator (1)
Update Frequency
Parsons SUXOS
As needed

Format/Storage Location/Archival
.DOCX or .PDF/Project File/ Parsons-Peachtree Corners Office

Delivery/Availability
Via e-mail, and included with
RI Reports

Parsons UXOQCS

If MPC failures are
noted

.DOCX or .PDF/Project File/ Parsons-Peachtree Corners Office

Via e-mail, and included with
RI Reports

Parsons Site Manager and SUXOS

As needed

.JPG/Onsite during fieldwork, then
Project File/ Parsons-Peachtree
Corners Office

Available on request

Parsons Seed Team
Lead

Once, following completion of seeding

.DOCX and .XLSX or .ACCDB/ QC
seed information stored in secure
folder on HGL’s network (limited to
QC personnel)/ Parsons-Peachtree
Corners Office
Documents the results of
Parsons Project Geo- Following initial IVS
.DOCX/Project File/ Parsonsthe initial IVS tests
physicist
test
Peachtree Corners Office
Record the completion sta- Parsons UXOQCS
Daily
.DOCX or .ACCDB/Onsite during
tus of all transects/grids
fieldwork, then Project File/Parsons-Peachtree Corners Office
Document completion of ge- Parsons Field GeoAs required by SOP
.DOCX or .PDF/Onsite during fieldophysical SOPs
physicist
work, then Project File/ ParsonsPeachtree Corners Office
Document seed placement Parsons UXOQCS
During seed burial; as .Geosoft database or .XLSX /QC Geand record recovery
seeds are detected/re- ophysicist’s PC/ Parsons-Peachtree
covered
Corners Office
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Data via email

Via e-mail, and included with
RI Reports
Available on request
Via e-mail with Daily/Weekly
QC Reports
Available on request
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Document/Record
DUA

Target Selection Technical Memorandum
Final Ranked Dig List

Reacquisition Results

Completion/
Update Frequency
Once after acceptance
of cued target list,
once after acceptance
of final ranked dig list
for each survey unit,
and once after intrusive investigation
Describe the process to be Parsons Project Geo- Once, 5 days after the
used to select targets in the physicist
start of detection data
MM 2X2 and EM61-MK2
collection
detection data
List locations and characParsons Project Geo- After cued data analyteristics of DGM anomalies physicist
sis, classification and
selected for intrusive investraining digs; before intigation; list locations, chartrusive investigation of
acteristics, and classificaDGM anomalies
tion decisions for cued survey targets and order by
likelihood of being TOI
Record location of reacContractor Reacquisi- During reacquisition of
quired DGM anomalies
tion Team Leader(s) DGM anomalies
Purpose
Primary Generator (1)
Document the results of the Parsons Project Geodetection and cued classifi- physicist
cation surveys and intrusive
investigation with regard to
DQOs

Intrusive Investigation
Results

Record results of intrusive
investigation, including
DGM anomaly source description, characteristics,
and coordinates
Analog Removal RecDocument the completion
ords
of analog removal (surface
or subsurface) and record
the results of the removal.
Anomaly Resolution Re- Record results of anomaly
sults
resolution QC checks
Site-specific Munitions
Library (Version 1)
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Contractor Intrusive
Team Leader(s)

Contractor Intrusive
Team Leader(s)
Parsons Field Team
Leader

W912DY-17-D-0005, TO F-0776

Delivery/Availability
Via e-mail, included with
Site-specific Final Report

.DOCX/Project File/ ParsonsPeachtree Corners Office

Via e-mail, included with
Site-specific Final Report

.GDB and .ACCDB/Onsite during
fieldwork, and Project File/ Geophysical Database/ ParsonsPeachtree Corners Office

Via ftp site during project;
included with Site-specific Final Report

.ACCDB/Onsite during fieldwork,
and Project File/ Geophysical Database/ Parsons-Peachtree Corners
Office
During intrusive inves- Hard Copy/Onsite during fieldwork,
tigation of DGM anom- and Project File/ Geophysical Dataalies
base/ Parsons-Peachtree Corners
Office

Via ftp site during project;
included with Site-specific Final Report

At least daily during
analog removal activities

.ACCDB/Onsite during fieldwork/Parsons-Austin Office

Via ftp site during project;

.ACCDB/Onsite during fieldwork,
and Project File/Parsons-Peachtree
Corners Office
.GDB/Onsite during fieldwork/Parsons-Peachtree Corners Office

Via ftp site during project;
included with RI Report

During intrusive investigation of DGM anomalies
Library of expected MEC po- Parsons Project Geo- Prior to starting cued
larizability curves for classi- physicist
data collection/update
fication
as needed as described in SOP AC-12

Worksheet #29: Project Documents and Records

Format/Storage Location/Archival
.DOCX/Project File/ ParsonsPeachtree Corners Office

PDF and data included with
Site-specific Final Report

Via ftp site during project;
included with DGM Cued
Data Deliverable
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Document/Record
Background Location
Report
DGM Data
Deliverable

DGM QC Deliverable

Completion/
Purpose
Primary Generator (1)
Update Frequency
Summarizes results of iniParsons Project Geo- After initial backtial background data collec- physicist
ground data collection
tion/updated as necessary
Document the results of ge- Parsons Project Geo- Weekly during DGM
ophysical surveys
physicist
data collection

Documents QC metrics for
geophysical surveys

Supporting Classification Images

Summarize modeling and library match information for
each cued target
Analysis Verification Re- Documents the comparison
port
between intrusive investigation results and AC predictions
Validation Report
Documents the comparison
between intrusive results
for TOI and AC predictions
DD Form 1348-1A
Certify MPPEH as MDAS;
maintain CoC for MDAS

Format/Storage Location/Archival
.DOCX/ Onsite during fieldwork/
Parsons-Peachtree Corners Office

Delivery/Availability
Via email

Via ftp site (DGM data) or external hard drive during project;
included with RI Reports

Parsons Project Geo- After completion of
physicist
verification digs

.BIN, .STN, .P61, .M61, .TEM, or
.CSV (raw data); .GDB and .MAP
(processed data)/Captured digitally
on LAN server, Project File/ParsonsPeachtree Corners Office
.ACCDB/Captured digitally on LAN
server, Project File/ParsonsPeachtree Corners Office
.PNG/ Captured digitally on LAN
server, Project File/ParsonsPeachtree Corners Office
.DOCX/ Onsite during fieldwork/
Parsons-Peachtree Corners Office

Parsons Project Geo- After completion of inphysicist
trusive investigation

.DOCX/ Onsite during fieldwork/
Parsons-Peachtree Corners Office

Via email

Parsons Project Geo- At least weekly during
physicist
DGM collection
Parsons Project Geo- After cued data prophysicist
cessing

Parsons SUXOS

Demolition Summary
Sheet

To document the item(s) de- Parsons SUXOS
stroyed

MDAS disposal documentation

To certify that MDAS has
Disposal Contractor
been disposed of in accordance with project requirements
To record quantities of exContractor DTL/
plosives used
Parsons UXOQCS

Explosives Usage Record
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Demolition Shot Record To document the item(s) de- DTL
stroyed and the explosives
used during demolition
shots

Worksheet #29: Project Documents and Records
W912DY-17-D-0005, TO F-0776

Via ftp site during project;
included with RI reports;
available on request
Via ftp site (DGM data) or external hard drive during project; included with RI reports
Via email

As required for
batches of MPPEH

.PDF/Onsite during fieldwork, and
Included with RI Report
Project File/Parsons-Peachtree Corners Office
Each demolition opera- Hardcopy/Onsite during fieldwork, Included with RI Report
tion
and Project File/Parsons-Peachtree
Corners Office
After each shipment of .PDF/Project File/ParsonsIncluded with RI Report
MDAS off site
Peachtree Corners Office
Each demolition opera- Hardcopy/Onsite during fieldwork, Included with RI Report
tion
and Project File/Parsons-Peachtree
Corners Office
Each demolition opera- Hardcopy/Onsite during fieldwork, Included with RI Report
tion
and Project File/Parsons-Peachtree
Corners Office
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Table 29.2 Project Sample Collection and Field Records
Record
Field logbook or data collection sheets
Chain-of-Custody Forms
Air Bills
Contractor Daily QC Reports
Deviations
Corrective Action Reports
Correspondence

Generation
Field Task Lead, Parsons
Sampler, Parsons
Sampler, Parsons
Field Task Lead, Parsons
Field Task Lead, Parsons
Field Task Lead, Parsons
Various Project Team Members

Verification
Field Team Member, Parsons
Field Team Lead, Parsons
Field Team Lead, Parsons
Field Team Member, Parsons
Field Team Member, Parsons
Field Team Member, Parsons
Various Project Team Members

Storage location/archival
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office

Table 29.3 Project Assessments
Record
Data Validation Report
DUA Report

Generation
Data Validator, Parsons
Data Validator, Parsons

Verification
Project Chemist, Parsons
Project Chemist, Parsons

Storage location/archival
Project File/Parsons-Peachtree Corners Office
Project File/Parsons-Peachtree Corners Office

Table 29.4 Laboratory Records (GCAL Analytical Laboratories, LLC)
Record
Sample Log-in
Instrument Print-Out and Raw Data
Review Checklists (Analyst)
PM Review Checklists

Generation
Sample Receiving
Organic and Metals departments
Organic and Metals departments
Report generation department

Worksheet #29: Project Documents and Records
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Verification
PM
Analyst and Section supervisor(s)
Analyst and Section supervisor(s)
PM and/or QA officer

LIMS
LIMS
LIMS
LIMS

Storage location/archival
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Worksheet #31, 32, & 33: Assessments and Corrective Action
(IDQTF UFP-QAPP Manual Sections 4.1.1 and 4.1.2) (EPA Guidance QA/G-5, Section 2.3 and 2.3.2)

31.1 PLANNED PROJECT ASSESSMENTS
This table provides information on the required periodic assessments that will be performed during the project to ensure the planned project
activities are implemented in accordance with this UFP-QAPP. The type, frequency, and responsible parties of planned assessment activities
to be performed for the project are summarized in the table below. Data will be reviewed internally by the contractor before being provided
for external review.

Internal or
External

Organization Performing Assessment

Once before
mobilization

Internal

Parsons

Parsons Sector Manager and Program
Manager

Parsons PM

Parsons PM

Parsons
Program Manager

Project Review

Quarterly

Internal

Parsons

Parsons Sector Manager and Program
Manager

Parsons PM

Parsons PM

Parsons
Program Manager

Health and
Safety Assessment

Once during
field activities

Internal

Parsons

Parsons PHSM, or
designee

UXOSO

UXOSO

Parsons PHSM
and UXOSO

Site Preparation
Assessment

As brush cutting is considered complete prior to
analog investigation of
grids

Internal

Parsons

Parsons SUXOS (adequacy of brush clearing)

Parsons

Parsons
SUXOS

Parsons
SUXOS

Seeding Assessment

Following
completion
of seeding

Both

Parsons /
USACE

Parsons QC Geophysicist and USACE
Geophysicist

Parsons
Seed Team Lead

Parsons
Seed Team Lead

Parsons QC Geophysicist and USACE Geophysicist

Assessment
Type

Frequency

Fieldwork Readiness Review

Person(s) Responsible for Performing
Assessment

Worksheet #31, 32, & 33: Assessments and Corrective Action
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Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions
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Frequency

Internal or
External

Organization Performing Assessment

DGM Data Deliverable Assessment

Weekly

Internal

Parsons

Parsons QC Geophysicist

Parsons Project
Geophysicist

Parsons Project Geophysicist

Parsons QC Geophysicist

Classification
Assessment

Once prior to
submittal of
ranked dig
list(s)

Internal

Parsons

Parsons QC Geophysicist

Parsons Project
Geophysicist

Parsons Project Geophysicist

Parsons QC Geophysicist

Analog Removal
Assessment

Per grid

Internal

Parsons

Parsons QC Geophysicist

Parsons SUXOS

Parsons SUXOS

Parsons QC Geophysicist

Anomaly Resolution Assessment

Per grid

Internal

Parsons

Parsons UXOQCS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Intrusive Results
Assessment

Weekly

Internal

Parsons

Parsons QC or Project Geophysicist

Parsons SUXOS

Parsons SUXOS

Parsons QC or Project
Geophysicist

MPPEH/Explosives Records
Assessment

Once prior to
demobilization

Internal

Parsons

Parsons UXOQCS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Review Geospatial Data

For each GIS
data submittal

External
(see Quality Assurance Surveillance
Plan
(QASP)

USACE

Applicable USACE
PDT Members

Parsons
GIS Manager

Parsons GIS Manager

Parsons PM

Field Activities

See QASP

External
(see
QASP)

USACE

Applicable USACE
PDT Members

Parsons PM and
relevant personnel

Site Manager and
other relevant personnel

UXOQCS and Parsons
QC Geophysicist

Assessment
Type

Person(s) Responsible for Performing
Assessment

Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions
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Person(s) Responsible for Performing
Assessment

Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions

Geophysical
Surveys

See QASP

External
(see
QASP)

USACE

USACE
Project Geophysicist

Parsons PM and
Project Geophysicist

Parsons Project
Geophysicist

Parsons
QC Geophysicist

Pre-demobilization Inspection

Before Contractor demobilizes

External

USACE

USACE OESS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Review Site-Specific Final Report

For each submittal

External
(see
QASP)

USACE

Applicable USACE
PDT Members

Parsons PM

Parsons PM and relevant personnel

Parsons PM
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31.2 ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES
Based on the findings of project assessments, corrective action may be required. A “corrective action” is defined as an action taken by a
project to eliminate the cause(s) of nonconformity to prevent recurrence. For assessment findings that require corrective action, deficiencies
will be documented and communicated to the appropriate project personnel. Corrective action will then be implemented, and a follow-up
assessment will be performed to verify the results of the corrective action. Procedures for handling UFP-QAPP deviations during each type of
assessment are summarized in the table below.
Nature of Deficiencies Documentation

Individual(s) Notified
of Findings

Time Frame of
Notification

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

Fieldwork
Readiness Review

Internal e-mail

Contractor PM

3-5 business
days

Internal e-mail

Contractor Sector Manager and Program Manager

3–5 business
days

Project Review

Internal e-mail

Contractor PM

3-5 business
days

Internal e-mail

Contractor Sector Manager and Program Manager

3–5 business
days

Health and
Safety Assessment

Written assessment report

Contractor Site Manager, Contractor PM,
UXOSO

3-5 business
days

Letter or memo

Contractor PHSM

24 hours after
notification

QAPP Compliance and MEC
Operations Assessment

Written assessment report

Contractor PM, Contractor Site Manager,
SUXOS, and UXOQCS

3-5 business
days

Letter or memo

Contractor MEC Operations Manager and Project QC Manager

3–5 business
days

Site Preparation Assessment

Internal e-mail

Contractor
Brush Clearing Subcontractor

1 business day

Internal e-mail

Contractor SUXOS

24 hours after
notification

Seeding
Assessment

E-mail

Contractor Seed Team
Lead

24 hours

E-mail and/or Root
Cause Analysis (RCA)

Contractor QC Geophysicist and USACE Geophysicist

24 hours after
notification

DGM Data Deliverable Assessment

Internal e-mail

Contractor Site Geophysicist and Project
Geophysicist

1-5 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

24 hours after
notification

Assessment
Type
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Individual(s) Notified
of Findings

Time Frame of
Notification

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

Time Frame
for Response

Classification
Assessment

Internal e-mail

Contractor Project Geophysicist

1-2 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

1-2 business
days

Analog Removal Assessment

Internal e-mail

Contractor UXOQCS

1-2 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

1-2 business
days

Anomaly Resolution Assessment

Internal e-mail

Contractor SUXOS

24 hours

Internal e-mail and/or
RCA

Contractor UXOQCS

24 hours

Intrusive Results Assessment

Internal e-mail

Contractor SUXOS

1-5 business
days

Internal e-mail and/or
RCA

Contractor QC or Project
Geophysicist

1-2 business
days

MPPEH/Explosive Records
Assessment

Internal e-mail

Contractor SUXOS

24 hours

Internal e-mail

Contractor UXOQCS

24 hours

Review Geospatial Data

Electronic Submittal QA Form,
Geospatial QA
Form

Contractor PM and
Contractor GIS Manager

14 calendar
days

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

10 business days

Field Activities

Corrective Action
Requests, Geophysical QA
Forms, QAR,
HNC-6048, Memorandum for Record

Contractor PM and
Site Manager (and
other technical personnel if appropriate)

1-5 business
days (immediately if serious
deficiency)

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

1-2 business
days
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Assessment
Type

Nature of Deficiencies Documentation

Individual(s) Notified
of Findings

Sampling and
Analysis

Chemistry QA
Forms

Contractor PM and
Project Chemist
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Time Frame of
Notification
1-5 business
days (immediately if

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

E-mail or appropriate QA
Form with responses

Lead Organization PM,
and USACE Project
Chemist

1-2 business
days

serious deficiency)

Time Frame
for Response

Geophysical
Surveys

Corrective Action
Requests, Geophysical QA
Forms

Contractor PM and
Project Geophysicist

1-5 business
days (immediately if serious
deficiency)

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs, and
USACE Project Geophysicist

1-2 business
days

Pre-demobilization Inspection

Corrective Action
Requests,
HNC-6048

Contractor PM and
SUXOS

24 hours

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

1-2 business
days

Review Sitespecific Final
Report

CEHNC Form 7,
KO Transmittal
Memo

Contractor PM

14 calendar
days

CEHNC Form 7 with completed responses

Lead Organization and
Design Center PMs

10 business days

Worksheet #31, 32, & 33: Assessments and Corrective Action
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 160

31.3 CONSIDERATION OF GREEN AND SUSTAINABLE REMEDIATION
(GSR) PRACTICES
31.3.1
Pursuant to the March 2012 Defense Environmental Restoration Program (DERP) Management Manual (DoD, 2012), GSR expands on DoD’s current environmental practices and employs
strategies for environmental restoration that:
•
•
•
•

Use natural resources and energy efficiently;
Reduce negative impacts on the environment;
Minimize or eliminate pollution at its source; and
Reduce waste to the greatest extent possible.

31.3.2
The manual instructs the Department of Defense to consider and implement GSR opportunities in all phases of remediation when feasible, and to ensure the use of GSR remediation practices where practicable based on economic and social benefits and costs.
31.3.3
The GSR best management practice (BMP) list developed in the 2012 Army GSR Study
(DoA, 2012) was used to identify BMPs for consideration and implementation of these remedial activities. Of the 66 BMPs in the Army BMP list, 30 BMPs were found applicable to the project for consideration, with 29 of these BMPs selected for implementation. The details of the individual BMP application and selection are described in the GSR BMP Checklist included in the Environmental Protection
Plan, Appendix C.
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Worksheet #34: Data Verification & Validation Inputs
(IDQTF UFP-QAPP Guidance Manual, Section 5.2.1)
This worksheet lists the inputs that will be used during data verification and validation. Inputs include
planning documents, field records, and electronic records (Table 34.1). Data verification is a check
that all specified activities involved in collecting and analyzing samples have been completed and
documented and that the necessary records (objective evidence) are available to proceed to data validation. Data validation is the evaluation of conformance to stated requirements, including those in
the contract, methods, SOPs and the QAPP. Data validation includes evaluation of the data against
the project-specific MPCs (Worksheet #12). Data verification and validation procedures and responsibilities are described on Worksheet #35 and Worksheet #36, respectively. Once verification and validation have been completed, a usability assessment is conducted to evaluate whether process execution and resulting data meet DQOs. Usability assessment procedures are described on Worksheet
#37. The data verification, validation, and usability assessment process are summarized in Figure 34.1.
Figure 34.1

Data Verification, Validation, and Usability Assessment Process

Verification

Validation

Usability Assessment

Do we collect the data
specified in the QAPP?

Are the data of the quality
specified in the QAPP?

Can the data be used to make
the project- specific decisions?

Step I
Confirm specified data
have been collected

Step IIa
Assess and document
compliance with methods,
procedures, and contracts

Step III
Assess whether process
execution and resulting
data meet DQOs

Step IIb
Assess and document
comparison with projectspecific MPCs
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Table 34.1 Verification and Validation Inputs for MEC-Related Tasks
Description

Verification
(completeness)

Validation
(conformance to
specifications)

Usability
(achievement of
DQOs and MPCs)

General MEC Field Records
Site Manager (SUXOS) Logbook

X

Daily Status Reports

X

Daily QC Report

X

Team Leader Logbook(s)

X

Field Change Request Form

X

Root Cause Analysis

X

Photograph Log

X

Uses output from
previous steps
X

Geophysics Field Records
Weekly Geophysical QC Report

X

Production Area QC Seeding Report or QC
Seed Tracking Log

X

X

Field logbooks

X

X

Sensor Function Test Results (Detection Survey)

X

X

IVS Construction Records

X

X

Instrument Assembly Checklist (Cued Survey)

X

X

Sensor Function Test Results (Cued Survey)

X

X

Raw data files (Dynamic and Cued)

X

X

Converted data files (Dynamic and Cued)

X

X

Data Processing Log (Detection Survey)

X

Dynamic Measurement Data (Dynamic Data,
Maps, and Selected Targets

X

X

Target List

X

X

Cued Measurement Data (Target Measurement Data, Background Measurement Data,
and Target Features Database)

X

X

Classification Images (pdf/png files)

X

Data Processing Log (Cued Survey)

X

Uses output from
previous steps

Geophysics Electronic Data
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Verification and Validation Inputs, continued
Verification
(completeness)

Validation
(conformance to
specifications)

Ranked Dig List

X

X

Final Data Archive (for each delivered area
subset)

X

X

Dig Sheets

X

X

Analog Grid Status Log

X

Analog Removal Records

X

DD Form 1348-1A

X

X

Demolition Summary Sheet

X

X

MDAS disposal documentation

X

X

Explosives Usage Record

X

X

Magazine Data Card

X

X

Demolition Shot Record

X

X

Intrusive Results

X

X

Description

Usability
(achievement of
DQOs and MPCs)

Geophysics Electronic Data

Intrusive MEC Field Records
Uses output from
previous steps

Interim and Final Reports/Deliverables
IVS Technical Memorandum

X

Target Selection Technical Memorandum

X

Dynamic DUA

X

Site-specific library

X

Comprehensive Library

X

Cued DUA

X

Prioritized Target List

X

Verification and Validation Report

X
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Table 34.2 Verification and Validation Inputs for MC-Related Tasks
Item
1
2
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Description
Approved QAPP
Contract
Field SOPs
Laboratory SOPs

Verification
(completeness)

Planning Documents/Records

Field Records
Field logbooks
Equipment calibration records
Chain-of-Custody Forms
Relevant Correspondence
Change orders/deviations, when applicable
Field corrective action reports, when applicable
Analytical Data Package
Cover sheet (laboratory identifying information)
Case narrative
Internal laboratory chain-of-custody
Sample receipt records
Sample chronology (i.e. dates and times of receipt, preparation, & analysis)
Communication records
DL/LOD/LOQ establishment and verification
Standards Traceability
Instrument calibration records
Definition of laboratory qualifiers
Results reporting forms
QC sample results
Corrective action reports, when applicable
Raw data including manual integrations when applicable*
Electronic data deliverable**

Validation
(conformance to
specifications)

X
X
X
X

X
X
X
X

X
X

X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

* When manual integrations are performed, raw data records shall include a complete audit trail for those manipulations
(i.e., the chromatograms obtained before and after the manual integration must be retained). This requirement applies to
all analytical runs including calibration standards and QC samples. The person performing the manual integration must
sign and date each manually integrated chromatogram and record the rationale for performing the manual integration.
** Compliant with Environmental Resources Program Information Management System (ERPIMS).
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Worksheet #35: Data Verification Procedures
(IDQTF UFP-QAPP Manual Section 5.2.2, EPA Guidance QA/G-5, Section 2.4.1)
“Verification” is a completeness check that is performed before the data review process is conducted to determine whether the required
information is available for validation. It involves a review of all data inputs to ensure that they are present. This step of the data review
process answers whether or not the required data inputs are present. “Validation” is performed to identify and qualify data that do not meet
the MPCs specified on Worksheet #12. Data requiring validation are summarized on Worksheet #34. The information in these tables shows
what data inputs are required for data validation as well as the processes used to conduct the validation.

Table 35.1 Verification Procedures for MEC-Related Tasks
Activity and Records Requirement
Reviewed
Documents

Process Description/Frequency

Responsible Person

Documentation

General MEC Field
Documentation

Verification only: confirm documentation is complete for each
day of field activities and any required signatures are present

UXOQCS

Site Manager Logbook

QAPP

Parsons Site Manager Daily Status Reports
SUXOS

Team Leader Logbook(s)

Parsons Site Manager Field Change Request
Form
UXOQCS/Parsons Pro- Root Cause Analysis
ject Geophysicist

General Geophysics QAPP
Documentation

UXOQCS

Photograph Log

Verification: confirm documentation is complete for each day of UXOQCS
field activities and any required signatures are present.
UXOQCS
Validation: Ensure the results of all relevant MPCs are attained
and correctly documented in the deliverable
UXOQCS

Daily QC Report

Verification only: confirm documentation is complete for each
day of field activities and any required signatures are present

Field logbooks
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Process Description/Frequency

Responsible Person

Documentation

General Geophysics QAPP
Documentation

Verification: confirm Weekly Geophysical QC Reports on file
cover entire duration of field effort
Validation: ensure the results of all relevant MQOs are attained
and correctly documented in the deliverable

Parsons Project Geophysicist (verification)
/ Parsons QC Geophysicist (validation)

Weekly Geophysical QC
Report
Final Data Archive (for
each delivered MRS)

Detection Survey –
IVS

QAPP; SOP DGM01

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Initial IVS surveys have been conducted according to
SOP DGM-01, IVS Construction and Testing. All specifications
have been achieved, or exceptions noted. If appropriate, corrective actions have been completed.

Detection Survey Seeding

QAPP; SOP AC-03

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: Seeding has been conducted according to SOP AC03, QC Seed Placement and Evaluation and the QC Seed Plan.
All specifications have been achieved, or exceptions noted. If
appropriate, corrective actions have been completed.

IVS Technical Memorandum

Parsons QC Geophysi- Production Area QC
cist / Seed Team
Seeding Report or QC
Lead
Seed Tracking Log

Verification: confirm documentation is complete, including
USACE Geophysicist / Validation Seed Spreaddates and applicable signatures.
Seed Team Lead
sheet or PLS Report
Validation: Seeding has been conducted according to SOP AC03, QC Seed Placement and Evaluation and the Validation
Seed Plan. All specifications have been achieved, or exceptions
noted. If appropriate, corrective actions have been completed.
Detection Data Collection

QAPP; SOP DGM03

Verification only: confirm documentation is complete for all pro- Parsons Project Geocessing steps.
physicist

Weekly Geophysical QC
Report

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: MQOs have been achieved, with any exceptions
noted. If appropriate, corrective actions have been completed.

QC Database
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Process Description/Frequency

Responsible Person

Documentation

Detection Data Pro- QAPP; SOP DGMcessing
04

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: Sensor Function Test Results meet project MQOs
and processing has completed according to SOP DGM-04,
EM61-MK2 Data Processing. MQOs have been achieved, with
any exceptions noted. If appropriate, corrective actions have
been completed.

Parsons Project Geophysicist

DGM Data (DGM Data,
Maps, and Target Lists)
QC Database
Cued Target list

Cued Survey - IVS

QAPP; SOP AC-01;
SOP AC-02

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Initial IVS Survey has been conducted according to
SOP AC-02, Test Sensor and System at IVS. All specifications
have been achieved, or exceptions noted. If appropriate, corrective actions have been completed.

Instrument Assembly
Checklist (Cued Survey)
IVS Technical Memorandum

Cued Data Collection

QAPP; SOP AC-06;
SOP AC-07

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Cued data collection have completed according to
SOPs AC-06, Collect Cued Background Measurements and AC07, Collect Cued Target Measurements, as appropriate. Sensor
Function Test Results meet project MQOs with any exceptions
noted. If appropriate, corrective actions have been completed.

Weekly Geophysical QC
Report
Cued Measurement
Data (Target Measurement Data, Background
Measurement Data, Target Features Database,
and QC Database)

Cued Data Processing

QAPP; SOP AC-08

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: cued data processing has been completed according to SOP AC-08, Process Cued Data. MQOs have been
achieved, with any exceptions noted. If appropriate, corrective
actions have been completed.

Parsons Project Geophysicist

Processed Cued Databases and QC Database

Classification

QAPP; SOP AC-08

Verification only: confirm documentation is complete for each
cued anomaly.

Parsons Project Geophysicist

Classification Images
(pdf/png files)
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Responsible Person

Documentation

Verification: confirm documentation is complete, including
Parsons QC Geophysi- QC Seed Tracking Log
dates and applicable signatures.
cist
Ranked Dig List
Validation: classification has been completed according to SOP
AC-08, Process Cued Data. MQOs have been achieved, with any
exceptions noted. If appropriate, corrective actions have been
completed.
AGC Intrusive Results

QAPP; SOP MEC-05 Verification: Confirm that Intrusive Results are on file listing
Parsons Project Geoitems recovered from all investigated anomalies
physicist
Validation: Ensure dig sheet data are complete and adequately
describe the reacquisition results and dig results, including the
correct item type, MEC type, nomenclature, description, quantity, and post dig response, for all listed items; ensure that
items “left in place” are clearly noted and described; ensure
that anomalies not investigated are clearly noted and explained

Intrusive Results

Analog Removal

QAPP; SOP MEC-04 Verification: Verify that all magnetometer/metal detector test
data, analog removal records, and analog grid status sheet are
on file spanning the duration of the project
Validation: Ensure the results of all relevant MPCs are attained
and correctly documented in the deliverable.

Daily Instrument Test
Report
Analog Grid Status Log
Analog Removal Records

Explosives Storage
and Transport

SOP MEC-02

Verification: Confirm that DD Form 1348-1As are on file spanSUXOS and UXOQCS
ning the duration of the project
Validation: Ensure all MDAS handled and transported off site is
accounted for and that the Chain of Custody for those transfers
is correctly documented

DD Form 1348-1A

Verification: Verify that Explosives Usage Records are on file for
all demolition operations conducted during the project
Validation: Ensure the record of each demolition event agrees
with the related Explosives Usage Record entries

Explosives Usage Record
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Process Description/Frequency

Responsible Person

Documentation

Verification: Verify that the inventory records are on file for all
magazines spanning the duration of the project
Validation: Ensure the record of each demolition event agrees
with the related Magazine Data Cards; ensure that there is no
remaining inventory of stored MEC/MPPEH

SUXOS

Magazine Data Card

Demolition Operations

SOP MEC-01

Verification: Verify that Demolition Summary Sheet is on file for SUXOS
demolition operations conducted during the project
Validation: Ensure all MEC destroyed by demolition and all demolition events are listed

Demolition Summary
Sheet

Demolition Operations

SOP MEC-01

Verification: Verify that the shot records are on file for all demo- SUXOS
lition operations conducted over the duration of the project
Validation: Ensure the record of each demolition event agrees
with the related dig sheet or Explosive Usage Record entries

Demolition Shot Record

MPPEH Handling

QAPP; SOP MEC-02 Verification: Verify that MDAS Disposal Documentation have
been received and are on file for all MDAS shipped off site during the project
Validation: Ensure disposal documents account for all shipments of MDAS transported off site and they certify the disposal of the material in accordance with project requirements

Worksheet #35: Data Verification Procedures
W912DY-17-D-0005, TO F-0776

SUXOS

MDAS disposal documentation

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 170

Table 35.2 Verification Procedures for MC-Related Tasks
Records
Reviewed

Requirement
Documents

Field logbook

Process Description

Responsible Person, Organization

QAPP, field
SOPs

Verify that records are present and complete for each day of field activities. Verify that all planned samples including field QC samples
were collected and that sample IDs are documented. Verify that meteorological data were provided for each day of field activities. Verify
that changes/exceptions are documented and were reported in accordance with requirements. Verify that any required field measurement was performed, and results are documented.

Daily – Parsons Field Team Lead
At conclusion of field activities – Parsons Project Manager

Chain-of-custody forms

QAPP, SOP
CHEM-01

Verify the completeness of chain-of-custody records. Examine entries for consistency with the field logbook. Check that appropriate
methods and sample preservation have been recorded. Verify that
the required volume of sample has been collected and that sufficient sample volume is available for QC samples (e.g., MS/MSD).
Verify that all required signatures and dates are present. Check for
transcription errors.

Daily – Parsons sampler
At conclusion of field activities – Parsons Project Chemist

Laboratory Deliverable

QAPP, SOP
CHEM-01

Verify that the laboratory deliverable contains all records specified in
the QAPP. Check sample receipt records to ensure sample condition
upon receipt was noted, and any missing/broken sample containers
were noted and reported according to plan. Compare the data package with the CoC to verify that results were provided for all collected
samples. Review the case narrative to ensure all QC exceptions are
described. Ensure all QC associated with sample analysis are included. Check for evidence that any required notifications were provided to project personnel as specified in the QAPP. Verify that necessary signatures and dates are present.

Before release – Lab Project Manager,
APPL
Upon receipt – Parsons data validator

Corrective Action Reports

QAPP, SOP
CHEM-01

For any non-compliance noted, verify that corrective action was implemented according to plan.

Parsons Project Chemist
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Worksheet #36: Geophysical Classification Process Validation
(IDQTF UFP-QAPP Manual Section, EPA Guidance QA/G-5, Section)
Data Validation is performed to identify and qualify data that do not meet the MPCs specified on Worksheet #12. Data requiring validation
are summarized on Worksheet #34. The information in the following tables shows what data inputs are required for data validation MCrelated tasks as well as the processes used to conduct the validation.

36.1 VALIDATION PROCEDURES FOR MEC-RELATED TASKS
Validation Input

Description of Validation Process

Responsible for Validation

Daily Instrument Test
Record

Ensure the results of relevant MPCs are attained and correctly documented in the deliverable

Contractor Project Geophysicist

Dig Sheets

Ensure dig sheet data are complete and adequately describe the reacquisition results and dig results, including the correct item type, MEC type, nomenclature, description, quantity, post dig response, and disposition for all listed items; ensure that items “left in place” are clearly noted and
described; ensure anomalies not investigated are clearly noted and explained

UXOQCS

DGM Data Deliverable

Ensure the results of all relevant MPCs are attained and correctly documented in the deliverable

Contractor Project Geophysicist

DD Form 1348-1A
(MDAS)

Ensure all MDAS handled and transported off site is accounted for and the chain-of-custody for
transfers is correctly documented

SUXOS and UXOQCS

MDAS disposal documentation

Ensure disposal documents account for all shipments of MDAS transported off site and they certify
the disposal of the material in accordance with project requirements

Contractor PM

Explosives Usage Record

Ensure the record of each demolition event accounts for all explosives used during the course of
the project

UXOQCS

Magazine Data Card

Ensure the Magazine Data Card accounts for all explosives delivered, stored, and used

SUXOS and UXOQCS

Demolition Shot Record

Ensure the record of each demolition event agrees with the related dig sheets, Explosives Usage
Record(s), and Magazine Data Cards

SUXOS and UXOQCS

Worksheet #36: Geophysical Classification Process Validation
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
UFP-QAPP for Interim Measures

Revision 0
Page 172

36.2 VALIDATION PROCESS FOR MC-RELATED TASKS
Data validation for analytical data will be performed as described in SOP CHEM-01, Chemistry Data
Review and Management (Appendix M), with site-specific details as shown below.

Table 36.1 Description of Data Validation Processes
Validation Input

Description of Validation Process

Primary Person(s) Responsible

Instrument Calibration Records

Ensure instrumentation was properly calibrated prior to
sample analysis

Parsons Project Chemist or
designee

Standard Traceability

Verify all chemicals, spikes, and solvents used in the
analysis are traceable back to the associated ASTM
standard

Parsons Project Chemist or
designee

Raw Data (including
manual integrations
when applicable)

Verify the accuracy of instrument print-outs and spot
check the calculations performed by the instrument
software. Review all manual integrations to ensure they
were performed properly and that all required documentation was provided.

Parsons’ Project Chemist or
designee

Sample Chronology

Calculate preparation and analytical holding times and
compare to method requirements.

Parsons Project Chemist or
designee

Detection / Quantitation Limits

Ensure that the reported sample detection limits, LODs,
and LOQs met the project sensitivity requirements specified in the project QAPP.

Parsons Project Chemist or
designee

Electronic Data Deliverable (EDD)

Verify the EDD is error free and agrees with the hard
copy report.

Parsons Data Manager
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Table 36.2 Overview of Analytical Data Validation for All Analytes
Analytical Group/Method:

All Chemical Analyses

Data Deliverable Requirements:

Stage 4 data packages and EDDs

Analytical Specifications:

Per QAPP and DoD QSM version 5.1

Measurement Performance Criteria:

Per QAPP (WS#12)

Percent of Data Packages to be Validated:

100% (see note)

Percent of Raw Data Reviewed:

100% (see note)

Percent of Results to be Recalculated:

10%

Validation Procedure:

Per QAPP and National Functional Guidelines, current revision
for organic and inorganic methods

Data Qualifiers:

See table below

Electronic Validation Program/Version:

Environmental Resources Program Information Management
System (ERPIMS)

Record Retention for Data Validation Records

5 years

Note:

Data validation checklists will be completed for each sample delivery group and
method validated. The checklists will be included in the data validation report(s).
Only definitive data will be validated, not waste characterization (IDW) data.
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Table 36.3 Data Validation Codes and Definitions
Data Qualifiers

Definitions

U

The analyte was not detected and was reported as less than the LOD or as defined by
the customer. The LOD has been adjusted for any dilution or concentration of the sample.

J

The reported result was an estimated value with an unknown bias.

J+

The result was an estimated quantity, but the result may be biased high.

J-

The result was an estimated quantity, but the result may be biased low.

UJ

The analyte was not detected and was reported as less than the LOD or as defined by
the customer. However, the associated numerical value is approximate.

R

The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control
criteria. The presence or absence of the analyte cannot be substantiated by the data
provided. Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but exclusion of the data is recommended.

Note:

Analytical laboratory will report all concentrations down to the Detection Limit (DL)
and flag any results between the DL and LOQ with “J”. All non-detected will be reported as LOD and flagged with “U”, per DoD QSM version 5.1
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Worksheet #37: Usability Assessment
(IDQTF UFP-QAPP Guidance Manual, Section 5.2.3)
The data usability assessment is an evaluation based on the results of data verification and validation
in the context of the overall project decisions or objectives. The assessment determines whether the
project execution and resulting data meet the project DQOs (see Worksheet #11). All types of data
(e.g., DGM, intrusive, sampling, analytical, etc.) will be considered with the ultimate goal of assessing
whether the final, qualified results support the decisions to be made with the data. The following sections summarize the processes to determine whether the collected data are of the right type, quality,
and quantity to support the environmental decision-making for the project and describes how data
quality issues will be addressed and how limitations of the use of the data will be handled.

37.1 USABILITY ASSESSMENT FOR MEC-RELATED DATA
37.1.1

SUMMARY OF USABILITY ASSESSMENT PROCESSES

37.1.1.1 MEC-related data gaps may be present if (1) data are not collected, (2) data are not evaluated with regard to the necessary parameters, or (3) data are determined to be unusable. The need
for further investigation or corrective action will be determined on a case-by-case basis, depending on
whether data can be recovered, extrapolated from other data, and/or whether the missing data are
needed based on the results of other recorded data.
37.1.1.2

The data usability assessment for MEC-related data will follow a three-step process:

(1) Review the project objectives and sampling design:
•

Are the DQOs (Worksheet #11) and MPCs (Worksheet #12) still applicable?

•

If the DQOs or MPCs have been changed, have the changes been documented?

•

Is the sampling design consistent with project objectives?

(2) Review the data verification and validation outputs:
•

Have the data been verified as described on Worksheet #35?

•

Have the data been validated as described on Worksheet #36?

(3) Document data usability and draw conclusions:
•

Have the DQOs been achieved?

•

Can the data be used as intended?

•

Are there limitations on data use?

37.1.1.3 The SUXOS, UXOQCS, Contractor Project Geophysicist, and other technical personnel as
necessary will review project data to ensure that the collected data achieve the DQOs and MPCs specified in this UFP-QAPP. During data validation (Worksheet #36), non-conformances will be documented, and data will be qualified accordingly. All data are usable as qualified by the relevant Contractor personnel, with the exception of rejected data. The data are considered usable if the relevant
MPCs are achieved and both the verification and validation steps are considered to have yielded acceptable data. During verification and validation steps, data may be qualified by the person validating
the data. Qualifiers are typically intended to indicate minor QC deficiencies, which will not affect the
usability of the data. All qualifiers will be documented in the Data Usability Report and Final Report. If
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major QC deficiencies are encountered, data will be rejected and, in most cases, will not be considered
usable for making project decisions. Where applicable, project data will be checked to ensure that
values and any relevant qualifiers are appropriately transferred to the project electronic database.
These checks include comparison of hard copy data and qualifiers to the electronic database. Once
data have been uploaded into the electronic database, another check will be performed to ensure that
data were loaded accurately. Deviations from the UFP-QAPP will be reviewed to assess whether corrective action is warranted and to assess impacts on achievement of DQOs.

37.1.2

USABILITY ASSESSMENT DOCUMENTATION

All results will be reported for an overall quality assessment in the MEC Data Usability Report (see
Table 37.1), which will be completed at the end of the field data collection and included in the Final
Report. The MEC Data Usability Report will document the Usability Assessment based on the five-step
process described above. The assessment will include whether each MEC-related data element has
been verified according to Worksheet #35 and validated according to Worksheet #36, whether the
DQOs (Worksheet #11) have been attained, and whether the data can be used as intended. The MEC
Data Usability Report will also identify the location in the RI Report where that data element is discussed or otherwise referenced.

Table 37.1 MEC Data Usability Report for LF029 Interim Measures
STEP 1: PROJECT OBJECTIVES AND SAMPLING DESIGN
Evaluation

Yes/No

Reference (1)

Comments (2)

Are the DQOs and MPCs still applicable?
If DQOs or MPCs have been changed,
are the changes documented?
Is the sampling design consistent with
project objectives?
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS

Data Input

Verified
(Yes/No
)

Validated
(Yes/No
)

Site Manager Logbook

NA

Team Leader Logbook

NA

Daily Operations Report

NA

Field Change Request Form

NA

Root Cause Analysis

NA

Photograph Log

NA

Visual Survey Records

NA

IVS Technical Memorandum

NA

Reference (1)

Comments (2)

Daily Instrument Test Records
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Dig Sheets
DGM Data Deliverable
DD Form 1348-1A (MDAS)
Demolition Summary Sheet

NA

MDAS disposal documentation

NA

Explosives Usage Record
Magazine Data Card
Demolition Shot Record
STEP 3: DOCUMENT DATA USABILITY AND DRAW CONCLUSIONS
Evaluation

Yes/No

Reference (1)

Comments (2)

Have the DQOs been achieved?
Can the data be used as intended?
Are there limitations on data use?
NA – Not applicable; data validation not required (see Worksheet #34).
(1) The reference field lists the primary location in the final report where related data are presented, along
with any sections of the report where the validation of that data is discussed.
(2) The comments field presents a brief explanation of any data verification or validation issues. Note that
any such issues will be further explained in the final report and the reference to the explanation will be
included in this DUR.
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37.2 USABILITY ASSESSMENT FOR MC-RELATED DATA
37.2.1

SUMMARY OF USABILITY ASSESSMENT PROCESSES

37.2.1.1 The data usability assessment for analytical data is performed at the conclusion of data
collection activities, using the outputs from data verification and data validation. It is the data interpretation phase, which involves a qualitative and quantitative evaluation of environmental data to
determine if the project data are of the right type, quality, and quantity to support the decisions that
need to be made. It involves a retrospective evaluation of the systematic planning process, and, like
the systematic planning process, involves participation by key members of the project team. The data
usability assessment evaluates whether underlying assumptions used during systematic planning are
supported, sources of uncertainty have been accounted for and are acceptable, data are representative of the population of interest, and the results can be used as intended, with the acceptable level
of confidence.
37.2.1.2 Data validation will be the first step of the usability assessment. See Worksheet #28 for
data quality indicators associated with the analytical measurements to be used on the project. All data
qualifiers will be evaluated and possible impacts to the overall data quality will be discussed in the
Data Usability Assessment Report. Data gaps due to the field and/or lab error will be pointed out in
the report. Project risk assessor will perform risk assessment based on validated data.

37.2.2

DOCUMENTATION GENERATED

37.2.2.1 A data validation report will be created for each sample delivery group (SDG), including a
summary of all QA/QC results associated with each SDG to provide documentation whether data generated were in control throughout sample analysis. Topics of discussion include Accuracy/Biased Contamination, Precision of field duplicate and/or lab duplicate, Sensitivity, Representativeness, and Completeness. Criteria listed in Worksheet #12 will be examined to determine if the Measurement Performance Criteria were met. Any lab trending in the QC samples, such as high biased lab control sample
for a particular compound or metal will be discussed about. Data usability will also be discussed in the
data validation report and will describe the rationale for the data used and present any data limitations
and the impact on the project objectives.
37.2.2.2 Data summary tables will be generated in order for data reviewer to review the results in
an organized manner.

37.2.3

PROCEDURES TO ASSESS PROJECT-SPECIFIC OVERALL MEASUREMENT ERROR

Parsons will determine if quality control data is within specifications (MPC) through the data assessment and data validation process.

37.2.4

PERSONNEL RESPONSIBLE FOR PERFORMING USABILITY ASSESSMENT

The following personnel are responsible for performing usability assessments:
•
•

Parsons Project Manager
Parsons Project Chemist
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IMPACTS OF QUALIFIED DATA AND PLAN DEVIATIONS

Parsons will utilize all data not rejected during validation to determine the nature and extent of contamination. Parsons will work with USACE and project regulators if there is a concern about the statistical validity of the sample results or to determine if sample locations with rejected data need to be resampled.

37.2.6

USABILITY ASSESSMENT DOCUMENTATION

All analytical results will be reported for an overall quality assessment in the Data Validation Report.
The Data Validation Report will identify precision and accuracy exceedances with respect to the laboratory performance for each batch of samples, as well as comparability of field and laboratory duplicates. Data tables will be produced to reflect detected and non-detected analytes for each test. Data
qualifiers will be provided in the data tables and discussed in the Data Validation Report.
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Background Information

1.1 INTRODUCTION
Accident prevention is a key program element to achieve compliance and strive toward our ultimate
goal of zero safety incidents. Personnel active in site operations will be thoroughly familiar with the
programs and procedures outlined in this Accident Prevention Plan (APP) prior to conducting work at
the site.

1.2 PROJECT AUTHORIZATION AND DESCRIPTION
1.2.1
Parsons Government Services Inc. (Parsons) is serving as the prime contractor to the U.S.
Army Engineering and Support Center, Huntsville (CEHNC), under Contract No. W912DY-17-D-0005,
Task Order W912DY 18F0776, for the performance of interim measures at Former Army Landfill 29
(LF029), Solid Waste Management Unit (SWMU) 104 at the Holloman Air FB (HAFB) in Alamogordo,
Otero County, New Mexico. This project is located within the U.S. Army Corps of Engineers, Albuquerque
District (CESPA) and falls under the Military Munitions Response Program (MMRP). The Project Delivery
Team (PDT) consists of CEHNC, CESPA, the Air Force Civil Engineer Center (AFCEC), New Mexico Environment Department (NMED), HAFB, Parsons, and Parsons’ subcontractors, as well as other government and non-government agencies with specific expertise for implementation of specialized components of the field operations.
1.2.2
The project objective is to complete Interim Measures to remove munitions and explosives
of concern (MEC), material potentially presenting an explosive hazard (MPPEH), chemical warfare materiel (CWM), biological warfare materiel (BWM), chemical agent contaminated media (CACM), and
biological agent contaminated media (BACM) and to remove non-munitions related debris (NMRD)
associated with target anomalies at the former LF029. The primary project activities will include mobilization/demobilization, surface clearance, vegetation and debris removal, digital geophysical mapping (DGM), anomaly selection and reacquisition, intrusive investigation, demolition activities, investigation derived waste (IDW) management, munitions debris (MD) handling/inspection, and confirmation sample collection. The location of LF029 is shown in Figure 1-1.

1.3 PARSONS ACCIDENT EXPERIENCE
Parsons has a policy of compliance with all governing safety standards and regulations, and a safety
performance goal of zero accidents, operational mishaps, and injuries/illnesses. As of January 1,
2019, Parsons’ Experience Modification Rate (EMR) is 0.69.

1.4 HAZARDOUS ACTIVITIES ASSOCIATED WITH INTERIM MEASURES
AT FORMER ARMY LANDFILL 29
1.4.1
The interim measures will comprise several types of activities. Initially, personnel will perform
a surface clearance followed by vegetation removal to accommodate the geophysical and/or analog
clearance surveys. Once vegetation removal has been performed, geophysical surveys and Advanced
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Geophysical Classification (AGC) data collection will be performed in all areas where access is feasible
to locate potential MEC anomalies. The anomalies identified as potential MEC will be intrusively investigated and cleared in accordance with the Uniform Federal Policy for Quality Assurance Project Plan
(UFP-QAPP) which serves as the project Work Plan. In areas where geophysical survey techniques are
not feasible, due to geography or access limitations, analog clearance activities will be conducted. Any
MPPEH recovered during this effort will be dealt with in accordance with the work plan. The final phase
of the field effort will involve site restoration and demobilization of the project team from the site.
1.4.2
The interim measures work at LF029 will involve potentially hazardous activities during the
course of operations. Table 1.1 identifies the definable features of work associated with the project
activities. Activity Hazard Analyses (AHA) for these activities have been created and are included in
Attachment 2. Each AHA details the job steps associated with each task, the hazard(s) associated with
each job step, and the controls used to mitigate the hazard. The AHAs also document the required
equipment, training and certifications, and inspections associated with each task. The Unexploded
Ordnance (UXO) Safety Officer (UXOSO) will be responsible for ensuring that these AHAs are up to date
prior to conducting the activity and for making any updates to them as needed. Personnel involved
with hazardous tasks will be qualified to participate by previous or site-specific training, as applicable.

Table 1.1
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Activities Requiring an Activity Hazard Analysis

Mobilization/Demobilization
Surface Clearance
Remote Vegetation Removal
IVS Verification (EM61 and MM)
Seed Installation
Digital Geophysical Mapping (EM61)
Digital Geophysical Mapping (MetalMapper2x2)
Vehicle, Heavy Equipment, Utility Vehicle (UTV), and Battery-Operated Vehicles Operations
Intrusive Investigation Excavation for CWM
MEC Demolition Operations
Security Operations
Explosives Storage and Transportation Operations
UXO Escort and Avoidance
MPPEH Inspection and MD Turn-In
Air Monitoring
Fueling Operations
Cascade Breathing Air Operations
Decontamination Station for Personnel, Equipment and RCW Material
CWM Decontamination of Soils; Headspace Screening and Drum Handling
Site Visitors
Emergency Rescue Operations
Fork-Lifts, Self-Propelled and Hydraulic Floor Jacks and Boom-Lifts Operations
Generator Operations
Soil Sampling and Collection
Soil Handling in Hazardous Chemical Environments
Power Hand Toll Operations
Power Washer and Steam Generator Operations
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• Interim Holding Facility (IHF) Entry Operations
• Vapor Containment Structure (VCS) Construction and Movement
• X-Ray PINS Operations
• Excavation Backfill
• DAAMs Placement and Retrieval
• CWM Packaging and Transport
• Crane Operations
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Statement of Safety and Health Policy

2.1 CORPORATE SAFETY AND HEALTH POLICY STATEMENT
2.1.1
As an industry-leading engineering, construction, and technical services firm, Parsons is
firmly committed to maintaining a safe and healthy working environment at all its offices and project
facilities. We share the National Safety Council Safety and Health Code of Ethics as the principles
guiding our commitment to safety.
a)
b)
c)
d)

We will hold safety and health as our highest core value.
Executive management will lead the safety improvement process.
Safety will be a responsibility shared by everyone in our organization.
Safety performance will be a key indicator of our organizational excellence and will be incorporated into
our business processes.
e) We will communicate safety performance openly with employees.
f) All employees will be given the knowledge and skills necessary to safely perform their jobs.
g) We will extend our safety efforts beyond the workplace to include transportation, homes, and communities.
h) We will continually strive to improve our safety and health processes.

2.1.2
To meet its health and safety objectives, all Parsons employees are expected to act proactively with regard to health and safety issues. This requires the combined efforts of a concerned management, responsible and knowledgeable supervision, and conscientious, well-trained employees.
2.1.3
Parsons will take all reasonable action to meet or exceed the applicable occupational health
and safety requirements, domestically and internationally, and will continuously monitor and improve
operations, procedures, technologies, and programs that are conducive to maintaining a safe and
healthy working environment.

2.2 PARSONS SAFETY, HEALTH, AND RISK PROGRAM
2.2.1
Parsons has developed an Environmental, Safety, Health, and Risk Program (ESHARP) for
the implementation of key safety initiatives on all Parsons’ projects. Parsons established two major
internal guidance documents to support the project staff in development of plans and procedures to
ensure safety of personnel: the Parsons Corporate Safety and Health Manual and the ESHARP Manual.
These two corporate-level guidance documents serve as tools that integrate the interrelated areas of
safety, health, and risk management, and are based on industry best practices from the U.S. National
Safety Council and the Construction Industry Institute. All Parsons Project Managers (PM) maintain
copies of these documents in their offices to ensure application and conformance on all projects.
2.2.2
Our contract-level Program Manager is responsible for implementing an overall safety program that ensures the safety of all project employees, subcontractors, and visitors. The Corporate
Safety and Health Manager is accountable for establishing the safety procedures and the independent
review and audit program to ensure the safety is implemented effectively. Together they implement a
safety program that includes these responsibilities:
•

Providing leadership by demonstrating a personal commitment to safety at all times;
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Developing incentive and rewards programs to recognize safety achievements;
Establishing a disciplinary program for unsafe behavior;
Meeting safety targets; and
Ensuring timely safety reporting.

2.2.3
An APP/Site Safety and Health Plan (SSHP) is prepared for each task order implemented by
Parsons. In preparing these plans, project technical and safety staff evaluate each component of the
project and assess potential hazards, such as explosive, chemical, environmental, hazardous, toxic,
and radioactive waste (HTRW), equipment-related, etc., and consider all discrete activities to be conducted. AHAs are then completed, which document the steps for accomplishing a work activity, the
actual or potential hazards of each step, and the measures to eliminate or control hazards. AHAs are
prepared in accordance with Engineering Manual (EM) 385-1-1, Safety and Health Requirements Manual. SSHPs and AHAs are prepared using EM 385-1-1, 29 Code of Federal Regulation (CFR) 1910, 29
CFR 1926, EM 385-1-97, Explosives-Safety and Health Requirements Manual, and other applicable
Department of Defense (DoD), federal, state, and local installation laws, ordinances, regulations, and
policies.
2.2.4
Parsons has teamed with subcontractors that share our commitment to safety. Subcontractors are responsible for complying with safety flow-down clauses contained in their subcontracts, including the requirement to comply with Parsons approved APP/SSHP, as well as establishing a safety
program for their work and employees.

2.3 PARSONS ACCCIDENT EXPERIENCE
Parsons has a policy of compliance with all governing safety standards and regulations, and a safety
performance goal of zero accidents, operational mishaps, and injuries/illnesses. As of January 1,
2019, Parsons’ EMR is 0.69. The 2018 Occupational Safety and Health Administration (OSHA) Form
300A for Parsons Government Services is included below in Figure 2-1.

2.4 SAFETY GOALS AND OBJECTIVES
As stated in the company’s Corporate Safety and Health Policy Statement (see above), Parsons holds
safety and health as our highest core value. It is Parsons’ objective to maintain a safe working environment and complete every job with zero accidents.

2.5 PARSONS SAFETY AWARD PROGRAM
2.5.1
Project management meets on a regular basis to maintain and support an incentive program
based on the safety performance of Parsons and subcontractor employees.
2.5.2
A necessary tie-in to a meaningful safety program is a program that rewards exemplary conduct. To any true professional, the monetary value of an award is transcended by the recognition given.
To present a plaque for demonstrating dedication to creating a safe and healthy environment; to dedicate a prime parking space for the use of the individual who has recognized a hazard and has eliminated it or devised a method of managing it; or to let an individual’s or group’s peers know, in some
way, that individual or group has taken an extra step where safety is involved, is the type of award best
appreciated by the professional.
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2.5.3
The PM, or his/her designee (such as the SUXOS), may recognize the team’s commitment to
safety by giving them a gift certificate to the Parsons’ Company Store for going above and beyond for
safety during the field efforts.

2.6 SAFETY VIOLATIONS
2.6.1
In the event of a moderate to serious safety violation, the individual (supervisor, manager,
employee) or company will be notified of the issue and the situation will be documented. After documentation is completed, the safety violator will be required to submit a written plan of action to correct
the problem within two days of notification. Failure to comply will result in disciplinary action against
the individual or the individual’s company.
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Figure 2-1
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2.6.2
If the violation is such that work on the site is deemed unsafe, work will be stopped until the
problem is corrected and the UXOSO inspects the site for safety compliance. Once the corrections are
in place and the site has been inspected for compliance, the UXOSO will notify the SUXOS when work
may resume. Subcontractor Safety Violation and Noncompliance forms are provided in Appendix M of
the UFP-QAPP.
Each member of the project team will play a part in keeping operations safe. A brief description of
each employee’s safety responsibility is listed below:
•

•

•

Senior management is responsible for leadership and support of the safety program, for its effectiveness and improvement, and for providing all the safe guards necessary to assure a safe working environment.
Supervisors are responsible for developing proper attitudes towards safety in themselves, and in those
they supervise. Supervisors must ensure that all operations are performed with the highest regard for
the safety of all personnel involved.
Employees are responsible for genuine cooperation with all aspects of the safety program, including
compliance with all policies and procedures. Employees need to continually practice safety while performing their work duties.

2.6.3
Parsons holds the Site Manager (SM), SUXOS, UXOSO, and PM accountable for maintaining
project safety and health. All of these persons may be subject to safety inspections by Parsons’ senior
management. These inspections are used to measure safety and health performance and to provide
feedback.
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Responsibilities and Lines of Authority

3.1 IDENTIFICATION AND ACCOUNTABILITY OF PERSONNEL RESPONSIBLE FOR SAFETY
All personnel are responsible for continuous adherence to this APP and safety and health procedures
during the performance of their work. No person may work in a manner that conflicts with the intent
of, or the inherent safety and environmental precautions expressed in these procedures. After due
warning, any person who intentionally violates these safety procedures will be dismissed from the site.
Employees and subcontractors may be subject to progressive discipline (i.e., verbal warning, written
warning, and dismissal) and may be terminated for continued violations. All onsite personnel will be
trained in accordance with this document.

3.1.1

PARSONS PROGRAM MANAGER – DON SILKEBAKKEN

The Program Manager’s responsibilities include:
•
•
•
•

3.1.2

Ensuring conformance with Parsons corporate and other Regulatory policies and procedures.
Coordinating project with the client PM.
Ensuring the project has the necessary resources to operate safely.
Ensuring that the project personnel satisfy Parsons and regulatory safety and health requirements.

PARSONS PROJECT MANAGER – ANGIE WELCH

The PM’s responsibilities include:
•
•
•
•
•
•

3.1.3

Coordinating with Parsons Program Manager and Client PM.
Providing management of all aspects of project work.
Setting the tone for safety on the job site.
Ensuring personnel have the equipment, training, and resources to perform the job safely.
Ensuring that the project personnel implement the project APP/SSHP.
Ensuring that the project personnel have the appropriate regard for safe job performance.

PARSONS PROJECT HEALTH AND SAFETY MANAGER – JENNY PRINCE, CERTIFIED
SAFETY PROFESSIONAL (CSP)

The Project Health and Safety Manager’s (PHSM) responsibilities include:
•
•
•
•
•

Overseeing the development, maintenance, and implementation of the APP/SSHP, as required.
Performing Safety Program audits as required.
Providing consultation to PMs and Project Engineers.
Making changes to the APP/SSHP if warranted by changed conditions.
Evaluating occupational exposure monitoring/air sampling data and adjusting APP requirements, as
needed.
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Administering and enforcing the general Safety and Health Program.
Authorizing the level of personnel protection required.
Investigating significant accidents and illnesses and implementing corrective action plans.
Reviewing air-monitoring parameters based on expected contaminants.
Establishing employee exposure monitoring notification programs.
Developing site specific employee/community emergency response plans based on expected hazards.
Providing technical, analytical, and report writing support to ensure the technical quality of deliverables
to the customer.
Reviewing and approval of the APP/SSHP, as required.
Certifying that all workers have proper training per OSHA 29 CFR 1910.120(e) and in accordance with
EM 385-1-1.
Updating equipment or procedures based on information obtained during site operations.

PARSONS SITE MANAGER – JEFF ULMER

All site activities will be conducted under the management of the SM. The SM will oversee normal and
emergency work and will perform any emergency notifications. The SM is also responsible for:
•
•
•
•

3.1.5

Supervising all site activities. Coordinating with the SUXOS for MEC operations
Ensuring the field APP is properly implemented.
Coordinating with the UXOSO/UXO Quality Control Specialist (UXOQCS) on safety-related matters.
Presenting daily operational briefings.

SENIOR UXO SUPERVISOR – SCOTT WUNSCHEL

All site activities and MEC operations will be conducted under the management of the SM/SUXOS. The
SM/SUXOS will oversee normal and emergency work and will perform any emergency notifications.
The SM/SUXOS is also responsible for:
•
•
•
•
•
•

3.1.6

Supervising all site activities. Coordinating with the SUXOS for MEC operations
Ensuring the field APP is properly implemented.
Coordinating with the UXOSO on safety-related matters.
Presenting daily operational briefings.
Maintaining logs and records in the field.
Implementing changes to the APP, as directed by the PHSM or UXOSO.

PARSONS UXO SAFETY OFFICER – BOBBY NELMS

Site activities will be conducted under the supervision of the UXOSO. The UXOSO will act as safety
oversight for normal and emergency work and will perform any emergency notification as the On-Scene
Incident Commander (OSIC). The UXOSO is also responsible for:
•
•
•
•
•

Implementing and enforcing all provisions of the field APP/SSHP.
Providing daily inspections of site activities to identify safety and occupational health deficiencies and
assure corrective action.
Coordinating and implementing changes to the APP/SSHP, as directed by the PHSM.
Conducting project-specific training for site personnel and visitors.
Stopping any operation that threatens the health or safety of the team or surrounding population.
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Determining evacuation routes.
Confirming each team member's suitability for work based on physician's recommendation.
Presenting daily safety meetings.
Maintaining safety logs and records in the field.
Enforcing the level of personnel protection required.
Upgrading or downgrading levels of protection based on site observations or monitoring results.
Investigating work-related accidents and illnesses and implementing corrective action plans.
Ensuring air-monitoring is properly conducted based on expected contaminants.
Implementing employee exposure monitoring notification programs.

3.2 STOPPING ANY OPERATION THAT THREATENS THE HEALTH OR
SAFETY OF THE TEAM OR SURROUNDING POPULATION LINES OF
AUTHORITY REGARDING SAFETY
It is important for each employee involved with the project to know and understand the lines of authority. The organizational structure of supervisory personnel for this project is outlined in Figure 3-1. Personnel will be informed of this organization structure during the Start-Up Training phase of the project.
A copy of Figure 3-1 will be posted in the support zone (SZ) Command Center, or the established centralized meeting location, to provide quick references to anyone needing to report or make suggestions
regarding safety issues. Personnel responsible for safety at both the corporate and project level will
be required to maintain qualifications that include the OSHA 30-hour construction outreach training
or equivalent. No site work is to be performed without the UXOSO (or his/her equivalent) being on site.
The résumés of key safety personnel in the organizational structure are provided in Attachment 3 of
this APP. All safety personnel meet the qualifications required by EM 385-1-1 Section 01.A.17.
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Subcontractors and Suppliers

4.1
Table 4.1 details the current vendors and subcontractors anticipated to supply equipment
or render services to the personnel working at the project site. The actual subcontractors and suppliers
used may vary from the list in Table 4.1. All services and vendors will be selected based on government-approved procurement procedures.

Table 4.1

Subcontractors and Suppliers

Subcontractor or Supplier

Service Provided

Combat Capabilities Development Command Chemical Biological Center (CCDC CBC) – Formerly Edgewood Chemical Biological Center (ECBC)

CA and BA Analytical Services and CA Air Monitoring

Gulf Coast Analytical Laboratories (GCAL)

Commercial Analytical Services

Robotics Fabrication, Inc

Robotic Excavation

USA Environmental

X-Ray

Demil Metals

MDAS Disposal

Veolia and Capitol

Other Waste Disposal

MedExpress

Ambulance Services

SteelMaster

VCS

TBD

Security

4.1.2
Each subcontractor is required to abide by all site safety and health regulations. Parsons will
work closely with each subcontractor to ensure they are aware of the health and safety regulations
that apply to the work site. Personnel arriving on-site to conduct business or provide a service will first
attend an initial site-specific safety briefing. If returning to the site, the individual will be required to
register and sign in at the office before beginning work. The site-specific safety briefing will inform the
individual of the policies and regulations that apply to the subcontractor while on-site. The briefing will
also include hazards associated with the individual’s area of work, as well as hazards specific to the
site. Documentation of the subcontractor’s attendance will be generated, and the personnel involved
will agree to abide by all site regulations.
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Training

5.1 GENERAL
Table 5.1 lists the training requirements for various project personnel. Site personnel are grouped into
categories of supervisors, field teams, and visitors. With respect to training requirements, the supervisors are the SM, SUXOS, and the UXOSO. At least two members of the field team will also be certified
in first aid/ cardiopulmonary resuscitation (CPR). Visitors are those workers such as deliverymen, repairmen, or subcontractors, who will not enter the active Exclusion Zone (EZ) and who will be escorted
during their time on-site. The required training is shown in Table 5.1; however, additional training may
be required at the discretion of the UXOSO.

5.2 INITIAL TRAINING
5.2.1
Prior to arriving on-site, all personnel will receive training from their employers complying
with, but not necessarily limited to, those requirements specified by the USACE in EM 385-1-1, 29 CFR
§1910.120 (Hazardous Waste Operations and Emergency Response [HAZWOPER]), 29 CFR
§1910.1200 (Hazard Communication), and 29 CFR §1910.1030 (bloodborne pathogens). Copies of
certificates of completion, for HAZWOPER training (initial 40-hour and refresher course, supervisor
training, etc.), medical status, first aid, and CPR, and contracting officer review of the Parsons’ certification of key personnel working on-site will be maintained on-site by the UXOSO. These requirements
are summarized in Table 5.1.
5.2.2
In addition to the initial training above, site-specific training, including topics on safe work
practices and equipment use (including heavy equipment), personal protective equipment (PPE), medical surveillance, and emergency response, will be conducted upon mobilization.
5.2.3
Personnel conducting brush clearing, surveying, VCS construction, crane operations, or other
similar non-intrusive activities are not subject to HAZWOPER training requirements under the following
conditions:
•
•
•
•

No intrusive operations occur while those personnel are on-site;
There is no potential for those personnel to be exposed to hazardous contaminants;
The personnel receive the daily/visitor’s site safety briefing prior to commencing work; and
A UXO escort is provided for entrance into areas that have not been cleared of potential MEC.

5.3 SUPERVISORY TRAINING
5.3.1
The UXOSO and individuals responsible for supervising personnel engaged in site work will
also have at least eight additional hours of specialized training on managing such operations. This
specialized training includes the employer’s safety and health program and the associated employee
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training program, PPE program, and health hazard monitoring procedures and techniques. These supervisory personnel will also each have a minimum of three days of field experience under the supervision of a trained, experienced supervisor.
5.3.2
Additionally, the UXOSO will have completed the 30-hour OSHA construction safety class or
meet the equivalent training requirement specified in EM 385-1-1, Paragraph 01.A.17.

Table 5.1

Training Requirements

Frequency
(if specified)

Field Teams

Health and Safety for Hazardous Waste
Operations and Emergency Response –
29 CFR 1910.120

40-Hours

Once





Health and Safety for Hazardous Waste
Operations and Emergency Response
(Refresher) – 29 CFR 1910.120

8-Hours

Annually





Supervised Field Experience

3-Days

Once





Supervisor’s Health and Safety for Hazardous Waste Operations and Emergency
Response – 29 CFR 1910.120

8-Hours

Once



Construction Safety Training (to comply
with EM 385-1-1 01.A.17.b)

30-Hours

Once



Site-Specific Training (see Subchapter
5.5 for training contents)

-

Once





Hazard Communication, Hazards of Materials Used/Encountered

-

Once





First Aid and CPR (Minimum of 2 Trained
Personnel onsite) – Equivalent to American Red Cross Training

-

Every 2 years





Bloodborne Pathogen – 29 CFR
1915.1030 Protective Equipment, Containment and Disposal of Waste

-

Annually





Visitor Training – Operational Activities &
Hazards, Boundaries of Work Area and
Entry/Exit, Emergency Evacuation & Assembly Points, PPE

-

Per visit

Tailgate Safety Meetings – Potential Hazards & Risks, Encounters with Hazardous
Materials to Date, Daily Activities

-

Daily, prior to operations

Training Content

Training
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1.
2.
3.

Frequency
(if specified)

Visitors

Duration
(if specified)

Field Teams

Training Content

Supervisors
(SM, SUXOS,
UXOSO)

Personnel Categories
(see Subchapter 5.1)

UXO Tech III Team Leaders will be required to take the 8-hour Supervisor’s Health and Safety for Hazardous Waste Operations and Emergency Response course.
UXOSO is the only person required to have this training. The UXOSO shall maintain competency through having taken
8 hours of documented formal, on-line, or self-study safety and health related coursework every year.
A minimum of 2 trained personnel on site. Any of the personnel categories may have workers trained in First Aid/CPR.

5.4 REFRESHER TRAINING
All applicable site personnel will complete eight hours of HAZWOPER refresher training annually on the
items covered in the 40-hour initial HAZWOPER training program.

5.5 SITE-SPECIFIC TRAINING
5.5.1
Site-specific training will be provided for all personnel, contractors, and subcontractors who
plan to work on-site and have met the requirements of Subchapter 5.2. Training will be conducted
prior to the job start-up, or for new or replacement personnel prior to starting work, and as needed
thereafter. The UXOSO will conduct initial site-specific training prior to job start-up to ensure that personnel have a thorough understanding of the APP/SSHP, the overall project, standard operating procedures (SOPs), and all of the potential safety hazards at the site. The site-specific training will be
conducted as necessary when new personnel enter the site. The topics covered in the site-specific
health and safety training will include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Site history and background;
Names of key personnel and their responsibilities;
Project goals and objectives;
Employee rights and responsibilities under OSHA;
Review of the work plan/APP/SSHP and AHAs;
SOPs prepared specifically for various aspects of this project;
Site control measures;
Fire prevention measures;
Emergency response procedures;
Locations of medical facilities/hospitals;
Engineering controls, such as blast fragmentation suppression techniques;
Medical surveillance program;
PPE;
Discussion of action levels for changing site PPE or evacuating the site;
Heat and/or cold stress prevention, treatment, and monitoring;
Tornados and other severe weather;
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Proper use of heavy equipment and machinery;
Threatened and endangered species;
Biological hazards including, snakes, plants, and insect-borne disease;
Other physical hazards such as slips, trips, and falls, noise, electrocution, being struck by something
and being caught in or between something;
Proper lifting techniques;
Personal cleanliness and restrictions on eating, drinking, and smoking; and
Site-specific UXO training to include demolition training.

5.5.2
Personnel will also be instructed in the use of the “buddy system”, which is a method of
organizing work groups so that there is someone always available to:
•
•
•
•

Provide their partner with assistance in an emergency;
Observe their partner for signs of chemical or physical exposure;
Periodically check the integrity of their partner’s PPE; and
Notify the emergency response personnel when an emergency occurs.

5.5.3
Any emergency response training during a project will be conducted by qualified instructors.
The qualifications are relative to the specific emergency response operation being conducted and are
outlined in EM 385-1-1.
5.5.4
All personnel will be made aware of the most probable route of evacuation from the site in
the event of an emergency and other emergency procedures included in the project plans. All personnel will be briefed on the procedures and hazards specific to the site.
5.5.5
At the completion of site-specific training, all personnel will be required to sign forms that
state they have received site-specific training, and read, understood, agreed with, and will abide by
the health and safety procedures outlined in the APP. Appendix M of the UFP-QAPP contains a Plan
Acceptance Form and the Site-Specific Training Form.

5.6 SAFETY MEETINGS
5.6.1

DAILY TAILGATE MEETINGS

All personnel who plan to enter the site during investigation activities will attend the daily tailgate
safety meeting. This meeting, conducted by the UXOSO, will cover specific health and safety issues,
site activities for that day, changes in site conditions, topics covered in the initial health and safety
meeting as they apply to daily activities, PPE, personnel and equipment, potential physical hazards,
emergency warning signal, rally point, etc. Issues discussed in the daily tailgate meeting will be documented on a form, which will be signed by all the attendees and retained by the UXOSO. A sample Daily
Safety Briefing Attendance form is provided in Appendix M of the UFP-QAPP.

5.6.2

SITE SAFETY COMMITTEE MEETINGS

For projects with more than 5 Parsons personnel (or 25 or more subcontractor personnel) lasting more
the 6 months such as this one, Parsons conducts quarterly safety committee meetings during field
work. During weekly progress meetings, the SM, SUXOS, UXOSO, and subcontractor on-site safety man-
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agers (i.e., Site Safety Committee) will review and summarize upcoming work tasks, audits and inspections, competent person changes, and training. The Site Safety Committee will discuss and evaluate
the risks of the upcoming work tasks and the planned mitigation measures for follow-on discussion
during the daily tailgate safety meetings. Activities will be added to the summary at least two weeks in
advance of the work. The Risk Mitigation Two-Week Look-Ahead Form, provided in Appendix M of the
UFP-QAPP, can be used to plan risk mitigation strategies at the weekly progress meetings.

5.6.3

TAKE 5 PROGRAM

One tool Parsons employs to ensure that employees understand the hazards and control measures
associated with their assigned task is through the use of a Take 5 card (see example in Appendix M,
UFP-QAPP). The Take 5 card is employed by the Field Team Leader (FTL) as means to review safety
concerns with team members prior to the start of an activity. The card is to be used by the FTL as a
guide highlighting the topics that should be discussed during the meeting. The card provides a list of
questions that the FTL or UXOSO can use to prompt employee involvement. Input by team members
can provide the FTL or UXOSO with insight into potential hazards or areas where safety and health
protections systems can be improved. At the conclusion of the meeting the card is completed by the
FTL, signed by team members, and forwarded to the UXOSO. A Take 5 meeting must be conducted
whenever a new activity is started during the day (i.e. a team taken from one activity to assist on
another activity must conduct a 2nd meeting prior to the start of the new operation). The Take 5 card
can be incorporated into the morning safety brief that is performed by the UXOSO. In this instance the
card is completed by the UXOSO which is then signed by team members.

5.7 FIRST AID/CPR AND BLOODBORNE PATHOGENS TRAINING
5.7.1

FIRST AID/CPR

Personnel assigned to conduct fieldwork for this project will not conduct first aid or CPR as a primary
job function. Rather, selected employees have been trained in CPR and first aid for emergency use
only. Acting in the capacity of a designated emergency first aid provider is not mandatory, and anyone
who is uncomfortable with the possibility of being so designated should notify the UXOSO. In accordance with EM 385-1-1, at least two individuals currently certified in CPR and first aid shall be present
on-site at all times during site operations.

5.7.2

BLOODBORNE PATHOGENS

5.7.2.1 An indoctrination to the bloodborne pathogens standard (29 CFR 1910.1030) will be provided to employees either during their first aid training and/or during the initial site health and safety
meeting. Hepatitis B and Acquired Immune Deficiency Syndrome (AIDS), among other pathogenic microorganisms, can be contracted due to emergency first aid and CPR through contact with blood.
Therefore, it is important to recognize the concept of “universal precautions”. Universal precautions
require one to assume that all blood and bodily fluids contain pathogens and require the use of protective barriers to prevent exposure. Latex gloves and CPR barriers will be available in the first aid
supplies stored at each site and should be used prior to attending to a victim’s needs. Additionally,
washing any body part or surface that has been contaminated with blood is an important part of the
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universal precautions. The UXOSO should be notified of any potential contact with blood or bodily fluids
resulting from first aid or CPR administered on the job.
5.7.2.2 Hepatitis B Vaccine - Should personnel trained in first aid and CPR desire the vaccine, Parsons will arrange to have the individual receive the series of inoculations. The Hepatitis B vaccine can
also be effective when administered after exposure to blood containing the Hepatitis B virus, though
this method is less efficient than vaccination.

5.8 EMERGENCY RESPONSE TRAINING
All personnel will be made aware of the project emergency assistance network, the most probable
route of evacuation from the site in the event of emergency, and other emergency procedures included
in the SSHP (Attachment 1).

5.9 HAZARD COMMUNICATION TRAINING
5.9.1
In accordance with the OSHA Hazard Communication Standard (29 CFR 1920.1200 and CFR
1926.59), copies of all safety data sheets (SDS) for hazardous chemical materials that are planned
for use during site operations or that are present on-site will be available on-site from the UXOSO.
Additionally, SOP HS-04.01, Hazard Communication, is provided in Appendix M of the UFP-QAPP and
will be maintained at the site by the UXOSO.
5.9.2
Hazard communication training in accordance with 29 CFR 1920.1200 and CFR 1926.59,
and EM 385-1-1 will be presented during site-specific training to address site-specific hazards. Training will include, but not be limited to, all hazards or potential hazards associated with site activities
and any hazardous chemical materials brought to or found on-site. SDSs for chemicals potentially
present will be maintained on-site by the UXOSO.

5.10 VISITOR TRAINING
5.10.1 All visitors to the site will check in with the UXOSO and receive a visitor’s safety briefing that
will include the following:
•
•
•
•
•

Location and description of potential hazards and risks;
Emergency warning alarms, evacuation procedures, and location of rally point;
Chemical and physical hazards found on-site;
Areas of the site that are closed to visitors; and
Other topics as deemed appropriate.

5.10.2 All visitors will be required to sign the Visitor’s Log. Site visitors wishing to enter the work
area during site operations will be subject to the same documentation and training as specified for
site workers. Site visitors will only be allowed in the work area if no intrusive activities are ongoing and
all downrange monitoring is negative for CA or hazardous materials.
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5.11 UXO TRAINING
5.11.1 NON-UXO PERSONNEL
All non-UXO trained site personnel will be trained in MEC recognition, hazards, and actions to take in
the event that a MPPEH is encountered.

5.11.2 UXO PERSONNEL
All UXO trained personnel, regardless of position, will receive site-specific MEC training and demolition
training.

5.12 TRAINING DOCUMENTATION
5.12.1 Documentation of training requirements is the responsibility of Parsons and the subcontractors. Written documentation verifying compliance with 29 CFR 1910.120 (e)(3), (e)(4) (as applicable),
and (e)(8) will be submitted to the UXOSO prior to commencing work at the site. Types of training
documentation include 40-hr HAZWOPER, 8-hr HAZWOPER refresher, 8-hour supervisor training, 30hr OSHA construction safety, UXO, bloodborne pathogens, HAZCOM, first aid, CPR, current physician’s
certificate, and hearing conservation training. Documentation of all workers’ current training credentials will be kept on-site. Daily safety briefings will be documented using the form presented in Appendix M of the UFP-QAPP (documentation of the daily meeting is recorded on the safety attendance meeting log in Appendix M).
5.12.2 A training matrix will be maintained by the UXOSO that identifies the names, titles, or job
functions of project team members on one axis and lists the formal project-specific safety, health, and
environmental compliance and best practice training, safety, health, and environmental work qualifications, and safety, health, and environmental-related certifications of competency on the other axis.
The training matrix will be reviewed annually and updated throughout the life of the project. If refresher
training or recertification of qualification or competencies is required, these required features are built
into the training matrix. The PM or Deputy PM will ensure the training matrix is updated as required.

Training

W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
Accident Prevention Plan

Chapter 6

Revision 0
Page 6-1

Safety and Health Inspections

6.1 RESPONSIBILITY
As part of the Parsons ESHARP Management, roles and responsibilities for safety audits, inspections,
and recordkeeping have been established. For each project, the Parsons PM is responsible for ensuring that routine internal safety inspections are performed, tracking corrective actions to completion,
and performing inspections. The Parsons UXOSO is responsible for developing and implementing the
project safety and health inspection program contained in this plan as well as conducting inspections.
The UXOSO is responsible for conducting safety and health inspections or ‘walkarounds,’ identifying
and reporting deficiencies, and working with the project team to develop corrections. The UXOSO will
follow-up on any deficiency in a timely manner and halt operations, if necessary, to ensure that individuals are not exposed to an unsafe environment.

6.2 INSPECTIONS AND SELF-ASSESSMENTS
6.2.1
Safety and health inspections will be conducted in-person either by the UXOSO, the Parsons
PM, or a qualified appointee. Personnel conducting safety and health inspections will meet the criteria
of an OSHA competent person. Resumes of key safety personnel, including the PHSM and the UXOSO
are provided in Attachment 3.
6.2.2
Routine inspections will be conducted at least daily by the UXOSO, or designated competent
appointee(s), to ensure work locations, tools, and equipment conform to acceptable conditions and
standards of performance. Routine inspections will be documented on tags, in logs, or as permitted
and consistent with this APP and best practices.
6.2.3
Focused inspections will be conducted as often as needed by knowledgeable and competent
workers and supervisors, including the PM. Focused inspections are conducted to assess the project’s
effectiveness with (1) performing its current operations (e.g., using mechanical equipment, excavation) and (2) using tools and equipment (e.g., shovels, geophysical instruments, heavy equipment).
The UXOQC(S?) will conduct and document at least one focused inspection each week during field
operations or when any of the following events occur:
•
•
•
•

Introduction of new materials, procedures, or equipment that presents potential new hazards onsite;
New, previously unidentified hazards are recognized;
Complaints are received about unsafe conditions; or
An occupational injury or illness occurs.

6.2.4
Safety inspections are conducted by physically walking around the work area(s) and observing conditions for routine and emergency access, evacuation technique, PPE, work practices, site access control, first aid equipment, firefighting equipment, and sanitation. The inspections may include
conversations with workers and supervisors and review of certifications and training documentation.
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6.2.5
Deficiencies or nonconformance will be documented. If safety hazards exist, the UXOSO will
determine whether it is necessary to stop work until corrective actions are completed. Many deficiencies can be corrected immediately by placing barriers, installing signs, changing procedures, etc. The
status of each deficiency will be tracked by the UXOSO (refer to EM 385-1-1 paragraph 01.A.13) to
ensure a correction is made. If necessary, the UXOSO will stop work until the deficiency is corrected.
Follow-up reporting on deficiencies will be included on succeeding safety and health inspection documentation until the deficiency is resolved.
6.2.6
In addition to routine and focused inspections, the PM will complete an ESHARP self-assessment at least once per quarter if the field activities are expected to have a duration greater than six
months. An ESHARP self-assessment is a snapshot of how well the project is conforming to the principles in the ESHARP Guidebook. The ESHARP self-assessment will be performed and submitted in IndustrySafe at the following URL: https://www.industrysafe.com/parsons/index.asp.

6.3 RECORDKEEPING
A record of each inspection will be maintained in the project files. The record will include the name of
the inspector, unsafe conditions and/or unsafe work practices identified, and actions taken to correct
these conditions and work practices. A standard safety inspection form has been developed to document safety and health non-conformances. The Safety Inspection form is located in Appendix M of the
UFP-QAPP.
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Mishap Reporting and Investigation

7.1 EXPOSURE DATA
Exposure data will be submitted weekly via the SM’s last daily report for the week. This daily report will
include:
•
•
•
•

Number of personnel onsite for each organization;
Number of hours worked for each person onsite;
Number of miles driven for all vehicles onsite; and
Number of accidents reported.

7.2 MISHAP INVESTIGATIONS, REPORTS, AND LOGS
7.2.1
Mishap investigations are an important element of Parsons Safety Program because they
provide useful information to prevent similar incidents. Mishaps include any unplanned, undesired
event that occurs during the work being performed, and includes accidents, incidents, and near
misses. All mishaps must be reported to an individual’s supervisor immediately. No supervisor may
decline to accept a report of a mishap from a subordinate.
7.2.2
Mishap investigations identify root causes, system failures, unsafe acts and conditions, and
noncompliance with or inadequacy of the APP. All significant near miss, injury, illness, or major equipment or property damage incidents (including work interruptions) require an investigation.
7.2.3
The UXOSO must conduct the on-site investigation immediately and prepare an incident investigation report in the event that one is required. The PM is responsible for ensuring that all incidents
are reported and investigated in a timely manner and that appropriate corrective actions are identified
and implemented. The UXOSO usually leads investigations with the assistance of the SM and SUXOS.
7.2.4
•
•
•
•
•

7.2.5
•
•
•
•

The general information collected by the mishap investigation includes:
Location, time, and date;
Description of the operation being performed at the time of the accident;
Outline of the sequence of events that led up to the mishap;
All personnel associated with the work task and incident; and
All eyewitnesses.

The investigation team will proceed in the following manner:
Identify, secure, and document any evidence, tools, or other materials pertinent to the investigation.
Identify and interview all involved employees and eyewitnesses.
Provide a private place and time for each individual to prepare a written statement.
Prepare and issue a written report.
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7.3 MISHAP REPORTING
7.3.1
In the event an accident occurs at the site, the UXOSO will investigate the accident after all
emergency actions have been taken. Engineering Form 3394 (Appendix M, UFP-QAPP) will be filled out
by the UXOSO and submitted to the Parsons PHSM. A verbal notification should be given to the PHSM
that the form is being filled out.
7.3.2
In accordance with EM 385-1-1, Section 01, Accident Reporting, paragraph D, all recordable
mishaps (property damage greater than $5,000, days away injuries, days away illness, and restricted/transfer injuries) will be reported as soon as possible but not more than 24 hours afterwards
to the contracting officer. Parsons will thoroughly investigate the accident and submit the findings of
the accident along with the appropriate corrective actions to the contracting officer as soon as possible
but no later than five working days following the accident. Accidents will be reported immediately if
there is:
a) A fatal injury/illness;
b) A permanent totally disabling injury/illness;
c) A permanent partial disabling injury/illness;
d) The hospitalization (as inpatients) of one more people resulting from a single occurrence;
e) Property damage of $500,000 or more;
f)

The occurrence of three or more individuals becoming ill or having a medical condition which
is suspected to be related to a site condition or a hazardous or toxic agent on site.

7.3.3
Work-related fatalities are to be reported to OSHA within eight hours of the event. All workrelated in-patient hospitalizations, as well as amputations and losses of an eye, will be reported to
OSHA within 24 hours.
7.3.4
Parsons has an online incident reporting tool for internal reporting. This system can be used
to file the initial report and the incident detail report; however, it is necessary to have access to the
Parsons PWeb in order to use this tool. The incident reporting tool can be accessed at the following
link: https://project1.parsons.com/Safety/login.htm.
7.3.5
Other lost-time or OSHA-recordable accidents/incidents will be formally reported (i.e., using
a written report) to USACE within five working days. The Ordnance and Explosives Safety Specialist will
be notified within one day of any accident or injury that may require reporting. An OSHA 300 log of
work-related injuries and illnesses will be maintained at the site. A copy of the OSHA 300 log is provided in Appendix M of the UFP-QAPP.
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Plans, Programs, and Procedures

8.1 OVERVIEW
The interim action at LF029 will involve potentially hazardous activities during operations. To prepare
for the potential hazards, site plans, programs, and procedures have been developed and summarized
to ensure the prevention of accidents. Per EM 385-1-1, these may include but are not limited to the
list itemized in Table 8.1. For those itemized in EM 385-1-1, but not applicable to this interim action,
rationale has been noted for non-inclusion in this chapter discussion. In addition to those required, a
Plan for Prevention of Alcohol and Drug Abuse has also been included.

Table 8.1

Required Plans, Programs, and Procedures

Required Plans, Programs, Procedures
(EM 385-1-1 reference)
Fatigue Management Plan (01.A.20)

Included
(Reference)
Yes

Justification for Exclusion
N/A

(Subchapter 8.2)
Emergency Plan (01.E)

Yes
(Subchapter 8.3)

N/A

Site Sanitation / Housekeeping Plan
(02.B)

Yes
(Subchapter 8.4)

N/A

Yes
(Subchapter
8.3.4)

N/A

Bloodborne Pathogen Program

Yes
(Subchapter 8.5)

N/A

Exposure Control Plan (03.A.05)

Yes
(Subchapter 8.6)

N/A

Medical Support Agreement (03.1.03)

Automatic External Defibrillator (AED)
Program (03.B.04)

No

Since medical support will be onsite, an AED Program will not be implemented.

Site Layout Plan (04.A)

Yes
(Subchapter 8.7)

N/A

Access / Haul Road Plan (04.B)

Yes
(Subchapter 8.8)

N/A

Hearing Conservation Program

Yes
(SOP HS-01.01,
UFP-QAPP,
Appendix M)

N/A

Respiratory Protection Plan

Yes
(Subchapter 8.9)

N/A

Health Hazard Control Program
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Required Plans, Programs, and Procedures

Required Plans, Programs, Procedures
(EM 385-1-1 reference)

Included
(Reference)

Justification for Exclusion

Hazard Communication Program

Yes
(SOP HS-04.01,
UFP-QAPP,
Appendix M

N/A

Process Safety Management Plan
(06.B.04)

No

The Work conducted at the site will not meet the
criteria which necessitates the establishment of
a Process Safety Management Program.

Lead Compliance Plan (06.C.02 & Specifications)

No

No lead hazard control activities are planned for
this effort and contact with lead is not anticipated.

Asbestos Abatement Plan (06.C.03 &
Specifications)

No

No asbestos abatement activities are planned for
this effort and contact with asbestos is not anticipated.

Radiation Safety Program (06.F)

Yes

N/A

(Subchapter 8.16)
Abrasive Blasting Procedures (06.I.01)

No

Abrasive blasting activities are not planned.

Heat Stress Monitoring Plan (06.J.02)

Yes
(Attachment 1,
SSHP, Chapter 8)

N/A

Cold Stress Monitoring Plan (06.J.04)

Yes
(Attachment 1,
SSHP, Chapter 8)

N/A

Indoor Air Quality Management (06.L)

Yes

N/A

CCDC CBC Air
Monitoring Plan,
UFP-QAPP,
Appendix G
Mold Remediation Plan (06.L.04)

No

This work will be conducted in an arid environment.

Chromium (VI) Exposure Evaluation
(06.M)

No

No operations are planned where chromium exposure is anticipated.

Crystalline Silica Evaluation (06.N.02)

No

Work is not planned in areas were silica is occupationally produced, reacted, released, transported, stored, handled, or used.

Lighting Plan for Night Operations
(07.B.06)

No

Work is not scheduled to take place at night.

Traffic Control Plan (08.C.05)

Yes

N/A

(Subchapter 8.21)
Fire Prevention Plan (09.A.01)

Yes

N/A

(Subchapter 8.10)
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Required Plans, Programs, and Procedures

Required Plans, Programs, Procedures
(EM 385-1-1 reference)

Included
(Reference)

Wild Land Fire Management Plan (09.L)

No

No prescribed or planned fires are planned for
this effort. SOP HS-07, Fire Fighting (UFP-QAPP,
Appendix M), includes fire protection and immediate actions to take if a fire/explosion is detected.

Arc Flash Hazard Analysis (11.B)

No

Work on or near energized parts greater than
50 volts is not anticipated.

Assured Equipment Grounding Control
Program (11.D.05, Appendix E)

Yes

N/A

Justification for Exclusion

(Subchapter 8.11
and MRCSS: UFPQAPP, Appendix D)

Hazardous Energy Control Program &
Procedures (12.A.01)

Yes
N/A
(Subchapter 8.12)

Standard Pre-Lift Plan – Load Handling
Equipment (16.A.03)

Yes
Standard Lift Plan Form 16-2 will be utilized prior
(Subchapter 8.13) to each VCS lift and IHF placement

Critical Lift Plan – Load Handling Equipment (16.H)

No

The project does not include a lift that meets the
critical lift criteria.

Naval Architectural Analysis – Load Handling Equipment (Floating) (16.L)

No

Work is not planned to be conducted in a water
setting.

Floating Plant Inspection and Certification (19.A.01)

No

Work is not planned to be conducted in a water
setting.

Severe Weather Plan for Marine Activities (19.A.03)

No

Work is not planned to be conducted in a water
setting.

Emergency Plan for Marine Activities
(19.A.04)

No

Work is not planned to be conducted in a water
setting.

Man Overboard/Abandon Ship Procedures (19.A.04)

No

Work is not planned to be conducted in a water
setting.

Float Plan for Launches, Motorboats,
and Skiffs (19.F.04)

No

Work is not planned to be conducted in a water
setting.

Fall Protection and Prevention Plan
(21.D)

Yes
N/A
(Subchapter 8.15)

Demolition/Renovation Plan (to include
engineering survey) (23.A)

No

The demolition or renovation of a structure is not
planned.

Rope Access Work Plan (24.H)

No

Rope access work is not planned.

Excavation/Trenching Plan (25.A.01)

Fire Prevention and Protection Plan for
Underground Construction (26.D.01)
Compressed air (26.I.01)
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Required Plans, Programs, and Procedures

Required Plans, Programs, Procedures
(EM 385-1-1 reference)

Included
(Reference)

Erection and Removal Plan for Formwork
and Shoring (27.C)

No

No setup or removal of shoring formwork is anticipated.

Precast Concrete Plan (27.D.01)

No

Precast concrete operations are not planned.

Lift-Slab Plans (27.E)

No

Lift-slab operations are not planned.

Masonry Bracing Plan (27.F.01)

No

Masonry work is not a component of this effort.

Steel Erection Plan (28.B)

Yes

VCS will be constructed by the vendor. The manufacturer will provide a plan that will be included
in the Final version.

(ECS Plan: UFPQAPP, Appendix I)
Explosives Safety Site Plan (29.A)

Blasting Plan (29.A;26.J)

Justification for Exclusion

Yes
Details specific to explosive operations con(MRCSS: UFPducted onsite are presented in the Munitions ReQAPP, Appendix D) sponse Chemical Safety Submission (MRCSS) Explosives Management Plan (UFP-QAPP, Appendix D).
Yes
(EMP: UFP-QAPP,
Appendix F)

Details specific to explosives operations conducted on-site are presented in the Explosives
Management Plan (UFP-QAPP, Appendix F).

Diving Operations Plan (30.A.14,
30.A.16)

No

No diving operations are currently planned.

Safe Practices Manual for Diving Activities (30.A.15)

No

No diving operations are currently planned.

Emergency Management Plan for Diving
(30.A.18)

No

No diving operations are currently planned.

Tree Felling and Maintenance Program
(31.A.01)

Yes
(Attachment 1,
SSHP; Attachment 2, AHAs)

Limited brush removal, including the clearing of
tall grasses and shrubbery, will be performed in
preparation of the interim action. Hand and portable power tools, such as a chainsaw, may be
used. The related topics for these activities are in
AHA-2 – Vegetation Removal (Attachment 2).

Aircraft / Airfield Construction Safety &
Phasing Plan (32.A.02)

No

The work will not be conducted at an airfield and
aircraft operations are not anticipated.

Aircraft / Airfield Safety Plan Compliance
Document (32.A.02)

No

The work will not be conducted at an airfield and
aircraft operations are not anticipated.

Yes
(Attachment 1,
SSHP)

HTRW operations are not a component of this effort; however, an SSHP was developed for this
field effort.

Site Safety and Health Plan for HTRW
(33.B)
Confined Space Entry Procedures
(34.A.05)

No

Confined space entrance is not anticipated.

Confined Space Program (34.A.06)

No

Confined space entrance is not anticipated.
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8.2 FATIGUE MANAGEMENT PLAN
8.2.1
Fatigue can impair and employee’s fitness to work and may have a negative impact in the
areas of health, safety, and environment. The objective of this program is to develop processes to
prevent worker fatigue so that the goal of an incident free work environment can be achieved.
8.2.2
This Fatigue Management Plan will apply and be used by personnel when work hours exceed
or are anticipated to exceed the following work parameters:
•
•
•
•

Exceed 10-hours a day for more than 4 consecutive days;
Exceed 50-hours in a 7-day work week;
Exceed 12-hours a day for more than 3 consecutive days; or
Exceed 58-hours a week for sedentary (to include office) work.

8.2.3
Personnel will also not be required to operate motor vehicles after working more than 12
hours during any 24-hour period, in accordance with EM 385-1-1, Section 01.A.20.b(2).

8.2.1

SCOPE

This Fatigue Management Plan and its policies apply to all site personnel working on the Environmental
Characterization of MRICD and CCDC CBC Facilities project, to include Parsons management and field
staff as well as subcontractor personnel. Parsons management staff will be responsible for assuring
all personnel working on this site are scheduled in accordance with this Fatigue Management Plan in
order to allow for adequate rest between work shifts.

8.2.2

RESPONSIBILITIES

8.2.2.1 PROJECT MANAGER
•
•

The PM has overall responsible for the implementation of this plan and accordingly accountable for
implementation during project operations; and
The PM must allocate sufficient resources needed to implement this Fatigue Management Plan. This
includes the deployment of manpower in a way that work/ rest cycles are adhered to during all phases
of the project.

8.2.2.2 SITE MANAGER (SM)
•
•
•

The SM will ensure that site personnel under their domain have received adequate training and
knowledge on fatigue management and are adhering to the procedures outline in this plan;
The SM shall ensure that any incident related to fatigue is fully investigated and corrective actions are
developed to prevent a recurrence; and
The SM will implement administrative controls (e.g., downrange team rotation) to ensure that adequate
rest time is available to prevent worker fatigue.

8.2.2.3 SITE SAFETY AND HEALTH OFFICER
•

The SSHO will provide fatigue management training to the field team prior to commencement of operations;
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The SSHO will conduct regular audits and inspections and develop corrective actions when deficiencies
are noted in program implementation; and
The SSHO will determine the optimum work/rest schedule to ensure efficient and safe worker performance.

8.2.2.4 EMPLOYEE OR SUBCONTRACTOR
•
•
•
•

8.2.3

Field team members will attend the fatigue management training provided by SSHO;
Field Team Members will adhere to the guidelines provided in this plan;
Team Members are encouraged to speak up during daily safety briefs on ways to prevent fatigue during
work day; and
Team Member shall stop and rest when fatigued.

TRAINING

The UXOSO will perform fatigue management training that includes the following topics:
•
•
•
•

•

8.2.4

Health impacts, signs, and symptoms of fatigue (weakness, irritability, impaired memory or concentration, insomnia, muscle pain, joint pain without swelling, headaches);
Common fatigue risk factors during site operations (ambient temperature, PPE, downrange time, physically demanding tasks, worker age, etc.);
Steps to prevent fatigue (worker rotation, optimizing work/rest schedules, importance of adequate rest,
buddy system, etc.);
Actions that workers should take if they observe fatigue in a co-worker (assist a co-worker who is experiencing fatigue, alert the supervisor or SSHO of the situation, encourage worker to take a break and to
allow enough time for adequate sleep in the evening); and
Controls that are in place to prevent fatigue (allowing breaks throughout the day, maintaining a schedule
that will allow for workers to have 8 hours of continuous sleep in the evening, training workers in
signs/symptoms of fatigue and making their supervisor aware if they are experiencing fatigue).

PROCEDURE

8.2.4.1 The SSHO will work with the SM in scheduling work and in implementing this Fatigue Management Plan during site operations. Implementing this Fatigue Management Plan includes the following actions:
•
•
•
•

Creating a work schedule;
Rotating teams during the day to allow for sufficient rest/recovery breaks;
Minimizing environmental factors that influence fatigue (heat, humidity, etc.); and
Establishing a buddy check-in to detect early signs of fatigue.

8.2.4.2 While the optimum work week would involve four 10-hour days, flexibility is being worked
into the schedule in order to ensure that personnel remain well-rested and attentive. Rest is defined
as a period of time during which the person concerned is off duty and is not performing work. This
includes administrative tasks and afforded the opportunity for uninterrupted sleep. However, this does
not include time for breaks, meals, or travel time to and from work.
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8.2.4.3 The following procedures will be strictly adhered to on this project site:
•

•
•
•

•

Personnel operating at the site will not be permitted to work in excess of 12 hours of duty time in any
24-hour period. A minimum of 8 consecutive hours of rest between shifts in a 24-hour period will be
required.
Rest periods may be interrupted only in case of emergency or other overriding operational necessity.
Proper hydration and use of rest breaks for cooling down of personnel will be employed during downrange activities. Shaded or air-conditioned facilities will be provided for workers during their rest period.
During the workday the SSHO will monitor downrange worker performance degradation and fatigue and
develop a work /rest schedule that optimizes performance efficiency and manpower utilization (refer to
Section 8 “Heat and Cold Stress” of the SSHP).
All personnel performing characterization activities will be enrolled in an occupational medical surveillance program and have received clearance from an occupational physician indicating that they are
physically capable of performing their assigned duties.

8.2.4.4 The importance of sleep cannot be overestimated. Sleep deficiency may result in:
•
•
•

Slower reactions, degradation in work performance, irritability;
Weakening of body defenses, increasing your risk for infections, high blood pressure, and diabetes; and
Increased appetite, over eating, and obesity.

8.2.4.5 Workers shall try to get 7-9 hours of sleep per night and avoid the following before bedtime:
•
•

•
•

Heavy meals (2–3 hours before bed);
Caffeine (according to your own sensitivity)—this stimulant can help you stay awake while driving, but
remember it can affect your body for five hours or more so plan your intake so that it does not prevent
you from getting good sleep;
Nicotine and other stimulants; and
Exposure to light from television and electronics (tablets, computers, etc.).

8.2.4.6 Sleep apnea makes an individual more susceptible to the effects of fatigue. Symptoms of
sleep apnea include excessive daytime sleepiness, loud snoring, episodes of breathing cessation during sleep witnessed by another person, abrupt awakenings accompanied by shortness of breath, awakening with a dry mouth or sore throat, morning headache, insomnia, and attention difficulties. Many
people with sleep apnea go undiagnosed, and anyone experiencing these symptoms will also be more
prone to the negative effects of fatigue and should be monitored more frequently during work days
exceeding 10 hours. All site personnel with sleep apnea will make this fact known to the SSHO, so that
they can monitor those workers more frequently, particularly during days.

8.3 EMERGENCY PLANS
Emergency plans will be created to ensure worker safety in the event of fire, inclement weather, or
other emergencies. The following Emergency Plans have been created for work at LF029:
•

•
•

Emergency Response and Contingency Plan (ERCP) (SOP HS-03, Emergency Response & Contingency
Plan, Appendix M of the UFP-QAPP) and Emergency Response and Contingency Procedures (Chapter 14
SSHP, Attachment 1).
Severe Weather Operations SOP (SOP HS-06, Severe Weather Operations, Appendix M, UFP-QAPP)
Firefighting Plan and SOP (SOP HS-07, Fire Fighting, Appendix M, UFP-QAPP)
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Medical Support Plan

EMERGENCY RESPONSE AND CONTINGENCY PLAN AND PROCEDURES

The purpose of the ERCP is to define the general procedures to protect human health and the environment in the event of a fire, inclement weather, or other emergency during field activities. The ERCP is
detailed in SOP HS-03, Emergency Response and Contingency Plan included in Appendix M of the UFPQAPP. The emergency response procedures developed for this investigation comply with 29 CFR
1910.120 and address the following elements:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

8.3.2

Evacuation routes, places of refuge, and procedures;
Employee accounting following an emergency evacuation;
Rescue and medical duties;
Means of reporting emergencies; and
Persons to be contacted for information or clarification.
Pre-emergency planning;
Personnel roles, lines of authority, and training;
Emergency communications planning and testing;
Posted instructions and emergency contacts;
Emergency recognition and prevention;
Criteria and procedures for site evacuation;
Procedures for decontamination and medical treatment;
Emergency alerting and response procedure; and
Critique of emergency responses and follow-up.

SEVERE WEATHER OPERATIONS

Procedures for responding to severe weather are outlined in SOP HS-06, Severe Weather Operations
(Appendix M, UFP-QAPP).

8.3.3

FIREFIGHTING PLAN

8.3.3.1 Upon detecting a fire or explosion, employees will determine whether the fire is small enough
to readily extinguish with immediately available portable extinguishers or water, or whether other firefighting methods are necessary. Non-essential personnel will be directed away from the area of the
fire.
8.3.3.2 SOP HS-07, Fire Fighting in Appendix M of the UFP-QAPP will apply and be used by personnel
to avoid inadvertently creating fires. These methods will also be followed by site personnel in the notification and treatment of fires should they arise.
Depending on the time of year, it may be necessary to take extra precautions in preventing wild fires.
This can be accomplished by keeping vehicles on roadways and off the grassy areas, restricting smoking to one small area, and ensuring that any power equipment is not placed down in the grass.
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MEDICAL SUPPORT PLAN

8.3.4.1 During CWM/BWM-intrusive operations at LF029, an ambulance staff with at least one paramedic and one emergency medical technician will be onsite at all times. Parsons is contracted with
MedExpress to provide on-site ambulance service. The ambulance personnel will be trained and current in certification for CWM/BWM casualty care and site-specific training in contaminants, and at
least one will be trained in advanced life support.
8.3.4.2 During non-CWM/BWM-intrusive operations, the UXOSO is designated as the first responder
for medical emergencies or minor injuries. At least two personnel trained in First Aid and CPR will be
on-site at all times. The names and qualifications of the designated individuals will be provided to
USACE prior to the beginning of field activities.
8.3.4.3 In the event of a medical emergency, the MedExpress personnel will render first aid, casualty
care, or advanced life support. Additional medical assistance will be requested by calling 911 only if
there are more casualties than can be treated by the MedExpress personnel. See Table 8.1 for a list
of Emergency Contacts. Additional information regarding Emergency Response can be found in Chapter 14 of the SSHP, included as Attachment 1.
8.3.4.4 Suspected or actual CA casualties will be transported to a Level 1 trauma center: University
of New Mexico Hospital, 2211 Lomas Blvd. NE., Albuquerque, NM 87106, phone # (505) 2722111. Transport to University of New Mexico Hospital will consist of airlift via a standing agreement
with Gerald Champion Regional Medical Center. A Memorandum of Agreement for medical support
will be executed with the University of New Mexico Hospital and Gerald Champion Regional Medical
Center prior to initiation of intrusive operations.
8.3.4.5 The primary hospital for life-threatening medical emergencies at LF029 is Gerald Champion
Regional medical Center, 2669 Scenic Drive, Alamogordo, NM, (575) 439-6100. A map showing the
transportation routes to the hospital is shown on Figures 8-1, 8-2, and 8-3. Driving directions are included on the figure.
8.3.4.6 For any work-related injury which is not a medical emergency (work-related injury care provided under workers compensation carrier), the nearest clinic is Champion Occupational Health Services. 8-4 presents the transportation route and driving directions.
8.3.4.7 Parsons and WorkCare have partnered together to promote Incident Intervention, a resource
designed to provide Parsons employees with immediate access to qualified medical clinicians who are
able to provide employees with prompt medical assessment in the event of nonlife threatening work
related injuries or illness. The process works as follows:
A. The employee (or Field Team Leader) must report immediately any work-related injury or illness
(no matter how minor) to UXOSO or SM. The SM or UXOSO should contact the PM and PHSM
within four hours of the occurrence.
B. If the incident is serious/life threatening or requires emergency response, first summon medical attention (911) before contacting WorkCare or filing the online incident report. Personnel
trained in CPR/First aid should attempt to stabilize employee prior to ambulance arrival and
transport to medical center.
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C. For non-life-threatening work-related injuries/illnesses that may require physician direction on
appropriate treatment, the employee will be instructed (by UXOSO or SM) to contact the WorkCare incident intervention team at 1-888-449-7787, before seeking medical treatment at a
worker’s compensation (WC) clinic
D. The employee should be prepared to provide the following information to the WorkCare clinician:
1)
2)
3)
4)
5)
6)

Name and employee number
Description of the injury/illness
Their cell/contact number
Location
Global Business Unit (GBU)/organization
Name of their Functional Manager

E. The WorkCare clinician will discuss with the employee treatment options (medical treatment
at a clinic or self-treatment). If medical treatment is required, the employee should be transported to the nearest designated WC clinic.
F. Finally, the UXOSO or designee must complete an online report within 4-hrs of the occurrence
of the incident.
8.3.4.8 A map with driving instructions and a list of emergency numbers will be placed in each site
vehicle. In addition, this information will be carried by all personnel with health and safety responsibilities.

Plans, Programs, and Procedures
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, NM
Accident Prevention Plan

Figure 8-1

Plans, Programs, and Procedures
W912DY-17-D-0005, TO F-0776

Revision 0
Page 8-11
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Directions to the Nearest Occupational Health Clinic
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POSTING OF EMERGENCY TELEPHONE NUMBERS

Emergency telephone numbers for the closest hospitals capable of providing emergency service, Poison Control Center, local Police and Fire Department, and key safety and management personnel from
USACE and Parsons will be available to the UXOSO and will be posted at the at the SZ Command Post
and in other conspicuous locations. The UXOSO will be responsible for keeping the list current and for
taking necessary action and contacting the appropriate emergency contacts in the event of an emergency. Emergency contact numbers are provided in Table 8.2.

Table 8.2
Agency/Contact

Emergency Contacts
Activity

Telephone Numbers

Emergencies

911

Gerald Champion Regional Medical Center

Hospital for Trauma (Level 4)

575-439-6100

University of New Mexico Hospital (Albuquerque)

Hospital for Trauma (Level 1)

505-272-2111

Champion Occupational Health Services

Worker’s Compensation Clinic

888-977-3319

Urgent Care Clinic

575-466-5801

Ambulance, Military Police, Fire, Medical Emergency

Champion Urgent Care
National Response Center

800-424-8802

Poison Control Center

800-288-9999

WorkCare Incident Intervention Team
Parsons Worker’s Compensation – Donna Miller
Holloman Air Force Base Command Post

Any non-life-threatening injury

888-449-7787

626-440-2950

661-904-0978

All base notifications

575-572-4900

Telephone Numbers
Responsible Person
CEHNC PM – Allyn Alison
CEHNC OESS– TBD
Parsons PM – Angie Welch

Work

Other

256-895-1121
TBD
678-969-2393

404-803-3791

NA

803-443-5311 (cell)

678-969-2398

770-634-8561

Parsons SUXOS – Scott Wunschel

NA

425-577-3808

Parsons UXOSO – Bobby Nelms

NA

940-727-4189

Parsons PHSM - Jenny Prince, CSP
Parsons SM – Jeff Ulmer

8.4 SITE SANITATION PLAN/HOUSEKEEPING PLAN
The sanitation provisions specified in Section 2 of EM 385-1-1 will be established and maintained onsite as outlined in the following paragraphs.
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DRINKING WATER

Cool potable drinking water will be provided in sanitary, portable containers. If drinking water is provided from a tap, the water origin must be from a local municipal water supply in compliance with
federal, state, and local drinking water standards. Use of a common cup and other common utensils
is prohibited. Employees will be provided cups when drinking from portable water coolers. Portable
water dispensers will only contain drinking water; it will not be used to store cold drinks or food items.

8.4.2

TOILETS

General sanitation procedures are detailed in Subchapter 11.2 of the SSHP (Attachment 1 to this APP).
All other sanitation issues will be in accordance with Section 02.E of EM 385-1-1.

8.4.3

HAND-WASHING FACILITIES

Hand-washing facilities will be provided with potable water, soap, and single use towels. At a minimum,
a water jug, liquid soap, and paper towels will be provided and field team personnel will wash their
hands prior to eating or drinking, and prior to leaving the site.

8.5 BLOODBORNE PATHOGEN PROGRAM
8.5.1
In accordance with EM 385-1-1 Section 03.A.05, those employees trained and selected for
conducting first aid will also be instructed in the sources, hazards, and avoidance of bloodborne pathogens (BBP), will be provided with the appropriate PPE, and will work in accordance with the sitespecific Exposure Control Plan (Subchapter 8.6).
8.5.2
Parsons considers all sewage, blood, or Other Potentially Infectious Material (OPIM) infectious regardless of the source. Employees must avoid contact with blood and infectious material. Supervisors must direct nonaffected employees not to touch sharps or potentially contaminated materials and to report any potential exposure risks to the foreman/supervisor or the UXOSO.
8.5.3
Parsons provides training and offers hepatitis B vaccinations to affected employees who may
be expected to contact blood and OPIMs, e.g.:
•
•
•

UXOSO
First aid providers
Other employees, identified in AHAs, who have potential occupational exposure to blood or OPIMs

8.6 EXPOSURE CONTROL PLAN
8.6.1
This subsection describes the plan for limiting occupational exposure to bloodborne pathogens, such as hepatitis B virus (HBV) and human immunodeficiency virus (HIV). This applies to all
Parsons projects at any location worldwide, regardless of country of operation and/or GBU.
8.6.2
Only first-aid trained personnel can respond to emergency situations that involve potential
exposure to BBPs. All Parsons employees who observe unsafe work conditions, potential exposure
risk, suspicious objects that could be contaminated or a specific BBP exposure incident, must immediately report to a supervisor on-site.
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PPE: Wear appropriate PPE where potential exposure to BBPs exists. Remove contaminated garments
immediately or as soon as possible and in a manner that avoids contact with the contaminated surface.
• Gloves are required when handling potentially contaminated items or touching an injured person to
prevent contact with bodily fluids. Replace gloves if torn, punctured, contaminated or otherwise damaged. Never reuse disposable gloves. Wash hands immediately, or as soon as possible, after removing gloves or other PPE.
• Wear appropriate face and eye protection when splashes, sprays, spatters, or droplets of bodily fluids
pose a hazard to the eyes, nose, or mouth.

•

Disposal of contaminated materials: Immediately dispose of contaminants in a sealed, clearly marked
bag through a facility that accepts infectious waste.
• Sharps containers: Sharps containers for disposal of any needles, broken glass, or sharp debris
found on project sites must be closable, puncture-resistant, leakproof on sides and bottoms, and
labeled or color-coded appropriately. Sharps that may be contaminated must be picked up by mechanical means such as a brush and dustpan. Employees must not handle sharps or potentially
contaminated materials in any way, unless they have had BBP training.
• See Parsons CSHM-17, Hazardous Material Handling, Transportation, Storage, and Disposal, for
more information regarding the disposal of potential contaminants.
• The UXOSO can provide information about local disposal sites that accept treated infectious waste
and the types of waste that can be placed in garbage.

•

8.6.3
•
•
•

Vaccination: Parsons employees with potential exposure to BBPs are provided with a hepatitis B vaccination series at no cost after training and within 10 days of initial assignment. Subcontractors are
responsible for offering the vaccination to their employees who may be exposed.

Vaccination is encouraged unless:
Documentation shows that the employee has previously received the series.
Antibody testing reveals that the employee is immune.
Medical evaluation shows that vaccination is contraindicated.

8.6.4
Prior to vaccination, employees must complete and sign a Hepatitis B Vaccination Consent
Waiver Form (Attachment CSHM-39-01). Employees who choose to decline the vaccination must also
complete and sign the form. They may request and obtain the vaccination at a later date at no cost.

8.7 SITE LAYOUT PLAN
8.7.1 WORK ZONES
8.7.1.1 The purpose of establishing work zones and maintaining site control is to minimize potential contamination of workers, protect the public, and prevent unauthorized entry to work areas. Site control involves the
physical arrangement of, and controlling access into, established work zones. The Layout Plan will help ensure
protection against the hazards presented by confining activities to the appropriate areas.
8.7.1.2 To reduce the spread of hazardous materials by workers from the contaminated areas to the clean
areas, zones will be delineated to aid in controlling the flow of personnel and equipment between the zones.
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The establishment of the work zones will help ensure that personnel are properly protected against the hazards present where they are working, work activities and contamination are confined to the appropriate areas,
and personnel can be located and evacuated in an emergency. The work zones allow the use of multiple teams
or portions of teams conducting excavations simultaneously. The two work zones, designated the EZ and the
SZ, are described in greater detail below.

8.7.2 EXCLUSION ZONE
8.7.2.1 The EZ is the area in which contamination does or could occur. An EZ will be established during site
operations to prevent personnel from entering the active work areas without proper PPE. Within the EZ, personnel performing investigation operations will wear Level D or greater (Levels C or B) PPE if upgrade criteria for
Level C or B are encountered. See Chapter 5 of the SSHP for a thorough discussion of PPE criteria. An EZ will
be established during these operations to prevent personnel from entering these areas without proper PPE.
This boundary will be physically marked, at access points such as roads and trails, by tape or temporary barriers or well defined by physical and geographic boundaries. Temporary closure of access roads, if necessary,
will be coordinated with HAFB.
8.7.2.2 The size of the EZ will depend on the activity being performed and the hazards presented at the site.
The Chemical Safety Submission (CSS) provides a discussion of the EZ based on the CWM potentially present
at the site.
8.7.2.3 Parsons personnel and subcontractors will be properly trained in controlling and minimizing access to
the EZ. If an unauthorized person enters the EZ, work will stop and he or she will be stopped and escorted out
of the EZ where he or she will be met by the SSHO, USAESCH, or SM to determine if there is a need for decontamination or medical assistance. Work will not commence again until the unauthorized person has left the EZ.
In addition, site control measures will be reevaluated. The unauthorized entry will be recorded in the field notebook.

8.7.3 SUPPORT ZONE
The SZ is considered to be a clean zone. The SZ will be located at sufficient distance from the intrusive activity
that SZ operations do not interfere with tasks being performed within the EZ. Public access beyond the EZ control line will be prevented during intrusive operations.
The SZ contains the command post and other support supplies. Level D PPE is appropriate apparel within this
zone. Contaminated clothing and equipment are not permitted in the SZ.

8.7.4 PUBLIC SAFETY PROTOCOLS
Site perimeters will be marked or guarded to ensure the public does not inadvertently enter into the area encompassed by the EZ. EZs may be reduced using engineering controls (e.g., barricades, sandbags). All intrusive
activity will cease should a member of the public enter within the EZ or should a member of the public or project personnel inadvertently enters an unauthorized area.
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8.7.5 EMERGENCY PROTOCOL
If an emergency occurs while personnel are in site work zones, voice alarms or three blasts on an air horn will
be used to alert site personnel that an emergency exists. The alarm will indicate to site personnel that they are
to cease work activities, secure the site, and proceed back through the marked ingress/egress corridor (if they
are in the EZ) and assemble at the designated assembly point.

8.8 ACCESS AND HAUL ROAD PLAN
All roads used during field activities at LF029 project site will be used in a safe manner to reduce any
potential hazards involving vehicles. No construction of new roadways is planned during any of the
fieldwork. Site vehicles will be driven in a safe manner by a licensed driver. All speed limits on public
roads will be observed, and speed on the site will be adjusted as appropriate for existing road conditions.

8.9 RESPIRATORY PROTECTION PLAN
8.9.1
The primary objective of respiratory protection is to prevent employee exposure to atmospheric contamination. When engineering measures to control contamination and respiration hazards
are not feasible, or while they are being implemented, personal respiratory protective devices will be
used.
8.9.2
A respiratory protection plan will be required for fieldwork at LF029 project site because the
planned activities will involve hazards that would necessitate respiratory protection. If dust becomes
a problem, the field team will wet down the immediate area to minimize the generation of airborne
particulates.
8.9.3
The criteria for determining respirator needs have been evaluated based on the PWS and
the corresponding potential for respiratory hazards. Respiratory protection is anticipated based on the
current PWS. However, if conditions change, the UXOSO and the PHSM will determine the appropriate
extent of personal exposure monitoring and/or mitigation measures necessary for site operations.
8.9.4 If respirators are determined to be required, all respirator users will be OSHA-trained in proper respirator use and maintenance. The SUXOS and UXOSO will observe workers during respirator use for signs of stress.
The SUXOS and UXOSO will periodically evaluate the implementation of the APP/SSHP to determine its continued effectiveness with regard to respiratory protection. All persons assigned to use respirators will have medical clearance to do so. SOP HS-08.02 document (Appendix M).

8.10 FIRE PREVENTION PLAN
To ensure adequate fire prevention, the UXOSO will inspect the site to ensure that all flammable and
combustible materials are being safely stored in appropriately configured storage areas and containers. The UXOSO will also ensure that no flammable/combustible materials are stored near any sources
of ignition. Portable fire extinguishers will be located on site. In the event of fire, the firefighting procedures outlined in the ERCP in SOP HS-07.02, Fire Fighting included in Appendix M of the UFP-QAPP will
be followed.
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8.11 ASSURED EQUIPMENT GROUNDING CONTROL PLAN
If generators with receptacle outlets (125-volt, 15-, 20-, 30-amperage and greater) are used to provide
temporary electrical power during the field effort, they will have ground-fault circuit-interrupter (GFCI)
protection for personnel. The use of electrical equipment during the project mobilization/demobilization is also discussed in AHA-1 (Attachment 2).
The use of a lightning protection system will be installed and tested that protects the IHF. This system
will be installed in accordance with Department of the Army Pamphlet (DA PAM) 385-64 and Army
Regulation (AR) 385-64, Chapter 12. For further details refer to the Munitions Response Chemical
Safety Submission document (USACE, 2019)

8.12 HAZARDOUS ENERGY CONTROL PROGRAM AND PROCEDURES
The use of non-battery-operated electrical equipment is not anticipated during field activities at the
project site. However, should it become necessary to use main power or a generator, a lockout/tagout procedure will be used by site personnel if the associated equipment is being worked on or maintained. The lockout/tag-out procedure will ensure that any machine or equipment being worked on is
isolated from all potential hazardous energy sources and locked out or tagged out before any servicing
or maintenance activity where the unexpected energization, start-up, or release of energy might result
in an injury.

8.13 STANDARD PRE-LIFT PLAN
Routine lifting operations may be executed under a basic lift plan. Prior to any lifting operation commencing, a
review of the standard pre-lift plan checklist must be completed and signed (Standard Lift Plan Form 16-2 and
SOP 26 (Appendix M). A lift plan will be produced once the specific crane type/model that will be used to lift
the IHF and VCS has been identified.

8.14 CRITICAL LIFT PROCEDURES
Lifting using a crane is anticipated during the placement of the IHF and VCS at HAFB Landfill 29. This use of
the crane is not considered a critical lift and a critical lift plan is not required.

8.15 FALL PROTECTION AND PREVENTION PLAN
Activities to be performed at LF029 project site are not anticipated to require fall protection. However,
if workers have the potential to become exposed to fall hazards, proper precautions will be implemented to ensure safety. Standard guardrail, catch platforms, temporary floors, and safety nets will
be used based on evaluations by the UXOSO. In addition, full-body harnesses with a shock absorbing
lanyard will be worn by any personnel working at risk of falling more than 6 feet. The lanyard will be
adjusted to limit free-fall to no more than 6 feet. Lanyards must be secured to strong structural components (breaking strength of 5,000 pounds per attached employee) or lifelines. A Fall Competent
Person will be on site during all work at heights.

8.16 RADIATION SAFETY PROGRAM
As part of the project, a Golden Industries Field Radiographic Unit (X-Ray), Golden Engineering Model
XR-150, will be used to assess intact items for the presence of unknown liquid fillers. The Radiation
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Safety Officer (RSO) for the project will be TBD (USA Environmental). A SOP detailing the Field Radiographic Unit (X-Ray) is included in Appendix M of the UFP-QAPP. Attachment 4 is a placeholder for the
Radiation Plan that will be included in the Final document.

8.17 PLAN FOR PREVENTION OF ALCOHOL AND DRUG ABUSE
Parsons maintains a program for achieving the objective of a drug free workspace. Parsons ensures
consistent and uniform application of this policy and, when required, interfaces with supervisors and
employees to evaluate performance and behavior.

8.17.1 PARSONS CORPORATE STATEMENT OF POLICY
8.17.1.1 Parsons expects all employees to report to work in a fit condition to perform their duties at
the utmost of levels of safety and efficiency. To that end, Parsons expressly prohibits the unlawful
manufacture, distribution, dispensing, possession, use, or sale of a controlled substance or alcohol on
its premises at any time. Employees are prohibited from being at work under the influence of these
substances. Parsons will reasonably accommodate the efforts of an employee to obtain medical treatment for substance abuse and to return to employment thereafter. However, no provisions of this
policy will contravene the provision of the Employee Personal Conduct Policy or preclude the corporation from terminating an employee in accordance with this policy.
8.17.1.2 Parsons has an obligation to safeguard the privacy rights of all employees; however, it is also
committed to provide a healthy and safe work environment for all employees and to take reasonable
steps to safeguard the health and safety of others and protect the environment in conducting its business.

8.17.2 SAFETY AND ENVIRONMENTAL PROVISIONS
8.17.2.1 In some instances, employees may be required to undergo random toxicological tests to ensure their continuing fitness for duty to comply with contract mandated requirements or government
regulations, or if performing work at locations where the nature of their duties is such that there is the
potential for serious physical injury to themselves, to others, or the general public, or potential for
significant damage to property or the environment.
8.17.2.2 Assignment of employees to such job sites will be done on a voluntary basis. Employees who
refuse to participate in the random testing program and whose job duties would normally expose them
to random testing, will be considered for placement in other positions not requiring random testing.
Every reasonable effort will be made to accommodate such transfers; however, if suitable work for
which the employee is qualified is not available, the employee will be subject to termination. A positive
test result will lead to immediate removal from the site, in addition to either corrective action in accordance with this policy or the employee’s termination in accordance with the Employee Personal
Conduct Policy.
8.17.2.3 Searches are another means of protecting the safety of individuals and property at those
locations where the nature of the work has the potential for serious injury or damage. Reasonable
searches may be conducted of individuals, their personal vehicles, effects, and other areas under the
individual’s control while at such work sites or engaged in Parsons business at such sites.
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8.17.2.4 Employees will not be detained or searched without their consent. An employee’s cooperation in a search at such work sites is a condition of employment. The employee will be required to sign
an Acknowledgment and Consent for Random Toxicological Tests and Searches form. Such testing will
be performed by the company using qualified contracted agents, or trained employees.

8.17.3 SUBSTANCE ABUSE TESTING – EMPLOYMENT OFFER
No candidate for employment will be subjected to substance abuse testing prior to the receipt of an
offer of employment. Offers of employment, regardless of employment category, must contain a contingency regarding satisfactory completion of substance abuse testing. Failure to submit to or pass an
examination will result in immediate disqualification from consideration for placement.

8.17.4 EMPLOYEE PERSONAL CONDUCT
8.17.4.1 Employees bear the primary responsibility for their own job performance and for taking any
action or undergoing treatment necessary to maintain performance at a satisfactory level.
8.17.4.2 In addition, the Corporation may require an employee to submit to a test for alcohol or illegal
drugs, based upon reasonable suspicion that the employee’s performance or behavior is being adversely affected by use of such substance(s). Reasonable suspicion will be based upon physical manifestations of impairment, or unsatisfactory behavior or job performance (including on-the-job accident
or injury) which causes the supervisor and Human Resources Representative to reasonably believe
that alcohol or drug abuse may be a contributing factor. Refusal by an employee to take such a test
will be viewed as an admission of such use by the employee.

8.17.5 CONFIDENTIALITY OF RECORDS
All information concerning an applicant’s or employee’s medical condition, or test results will be kept
strictly confidential, with information released only upon a legitimate need-to-know basis.

8.18 EXCAVATION/TRENCHING PLAN
The Excavation/Trenching Plan is an overview of the requirements of 29 CFR 1926.651. The plan is
intended to provide procedures to safely conduct trenching and excavation operations in a CWM environment on this project. The Trenching and Excavation Safety is provided in SOP HS-09.01 document (Appendix M).

8.19 COMPRESSED AIR PLAN
The Compressed Air Plan is an overview of the requirements of 29 CFR 1910.101, .169, and .253.
The plan is intended to provide procedures for safely handling gas cylinders and any other pressurized gases used on this project. The Safe Procedures for Handling, Storage and Use of Pressurized
Cylinders is provided in SOP HS-05.01 document (Appendix M).

8.20 FORMWORK AND SHORING ERECTION AND REMOVAL PLAN
Formwork and shoring erection operations is not anticipated as part of site operations. In the event
that shoring is required, it will be erected and handled in accordance with manufactures instructions.
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8.21 TRAFFIC CONTROL PLAN
If road closures are needed during interim measures or demolition operations, they will be done in
accordance with EM 385-1-1 Section 0.8C. Currently a road closure is planned for an un-named,
unimproved road that runs north-south and parallel to the west side of LF029 (Figure 8-3). This road
closure is necessary to enforce the Inhabited Building Distance (IBD) for the IHF (see MRCSS, Appendix
D). The road closure barricade will comply with EM 385-1-1 Section 0.8C and, at a minimum, the
barrier(s) shall be coated with reflective paint or be applied with highly reflective tape on both sides,
and be signed as “ROAD CLOSED”. An appropriate warning sign will also be placed a minimum of 100
ft (30.5 m) before the barrier. Any required road closure will be coordinated with HAFB in advance of
the closure.
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Figure 8-3
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Risk Management Process

9.1
Risk Management Process is the means by which project team members, both in the field
and in the office, identify hazards and describe the appropriate steps to avoid mishaps. The PM will
ensure that the UXOSO and project field team reviews each field task, identifies the associated hazards, and formulates an AHA that documents the hazards and provides steps used to avoid each hazard.
9.2
The Risk Management Process starts with the development of the Work Plan (UFP-QAPP)
and evolves throughout mobilization of the field crew and enactment of the work being conducted. The
Work Plan will establish the work that needs to be accomplished to fulfill the contract, as well as the
steps required to conduct the work. The field team will mobilize and subsequently establish a Safety
Committee per Subchapter 5.6.2 of this APP. The Safety Committee will discuss and define the steps
being performed within each task or Defined Feature of Work (DFW), identifying work sequences, specific anticipated hazards, site conditions, equipment and materials needed, personnel involved (including Competent or Qualified persons), and the control methods to be implemented. These elements
will be incorporated into an AHA which will be sent first to the PHSM, then to the OESS for approval.
Work involving new tasks will not be conducted prior to approval of the AHAs. Once the AHAs have
been approved, Team Leaders will use them during their “Take 5” meeting (Subchapter 5.6.3). A
flowchart outlining this process is presented in Figure 9-1.
9.3
It is important to note that AHAs are treated as “living documents” and can be changed
throughout the project in order to address changing site conditions or operations. If the AHA has been
changed in a manner which increases the RAC, it must be reviewed by the PHSM and OESS prior to
conducting the activity. AHA changes that do not change the RAC are not required to be submitted by
the OESS, however should be sent to the PHSM for review. The change of a Competent Person or
Qualified Person (QP) can be conducted as an administrative change which does not require review,
provided that the new Competent Person/QP
9.4
Workers should have the accepted AHAs in their possession while conducting work. The
AHAs present will represent current site conditions and work must be conducted in accordance with
the AHA. In the event that work is not being conducted in a safe manner, all work will stop until it is in
compliance with the APP.
9.5
Chapter 2 of the SSHP (Attachment 1) provides an outline of the identified major project
steps and activities for which AHAs will be required (Attachment 2) and reviewed by the team. It is
important to understand that the initial AHAs provided in Attachment 2 serve as a framework to be
completed by the Field Team.
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Risk Management Process Flowchart
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Introduction
The Accident Prevention Plan (APP) and this Site Safety and Health Plan (SSHP) describe the procedures to be
implemented during interim measures at Former Army Landfill 29 (LF029) at the Holloman Air Force Base (HAFB)
in Alamogordo, Otero County, New Mexico. Appendix M of the Uniform Federal Policy – Quality Assurance Project
Plan (UFP-QAPP) contains the standard operating procedures (SOPs) referenced throughout this SSHP.

1.1

SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION

1.1.1
The U.S. Army Corps of Engineers (USACE) has retained Parsons to achieve an Interim Measures at
the Former Army Landfill 29 at Holloman Air Force Base located in Otero County, New Mexico. Originally established in 1942, HAFB was the World War II era training area for more than 20 air groups. In 1947, it became the
site for testing and development of pilotless aircraft, guided missiles, and other research program which included
the testing of Chemical Warfare Material (CWM) and Biological Warfare Material (BWM). The Falcon, Matador
and Rascal-Shrike missiles were launched from Holloman with the primary purpose of testing the dispersion
patterns and fuzes of atomic, biological, and chemical (ABC) warheads. Much of the information related to BWM
testing at HAFB remains classified. According to unclassified documents:
•
•
•

•

The biological portion of the warheads launched on HAFB contained a simulant;
Biological agents were present at HAFB: however, these warheads were launched from HAFB to offsite
targets;
It is unclear whether the 1,518 individual four-pound bombs clustered as E97 warheads adapted for
the Matador used a simulant agent. It is further unspecified what the BW agent was or was planned to
be, although at this date the likely choice would have been anthrax spores; but by the early 1950s, the
Army Chemical Corps-Air Force effort for a BW warhead had expanded from a focus on anthrax to one
that also included tularemia and brucellosis.
Declassified documents for the Falcon were not available covering the developmental years; but the
focus of this missile was to carry chemical agent (CA).

1.1.2
Former Army Landfill 29 is located on approximately 6 acres near the airfield north of Periphery Road.
The nearest occupied structure is Building 1001 located approximately 450 ft south of the site boundary. Landfill
29 is defined by a 3-foot high rectangular berm and was used by the Army from the 1950s to 1975 for disposal
of spent munitions and construction debris. Several biological and chemical munitions have been found on the
surface in the past. These discoveries have resulted in at least three different visits by Technical Escort Unit
(TEU) to evaluate the items for BWM and CWM. Digital geophysical mapping (DGM) data collected by USACE in
2018 indicated the likely presence of several subsurface disposal pits. These pits have never been investigated
and their contents are unknown. There are also several smaller single point anomalies present in the data indicating the potential for Munitions and Explosives of Concern (MEC)/CWM/BWM in the subsurface outside the
disposal pits themselves. Work has been performed to clear the surface of the site; however, debris remains on
the surface. Conventional MEC has been found on the surface at the site and chemical type MEC were found
that contained live bursters but did not contain any chemical agents, rather, a simulant fill (antifreeze and water).
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1.2 SITE SAFETY AND HEALTH PLAN (SSHP)
1.2.1
Parsons goal is zero incidents using control measures designed to minimize or eliminate hazards to
personnel, processes, equipment, the public and the environment. This SSHP outlines safety, health, and environmental (SH&E) requirements and guidelines developed by Parsons for project work. When implemented,
these requirements will help protect site personnel, visitors, the public, and the environment from incidents
caused due to SH&E hazards. Parsons employees should never perform a task that may endanger their own
safety and health, the safety and health of coworkers or the public, or damage the environment.
1.2.2
This plan should be updated as conditions change, or situations change, usually by addenda to the
SSHP, when applicable. All Parsons and subcontractor personnel must understand and implement the SSHP and
any addenda. Parsons documents this process by having employees sign an acknowledgement form stating that
they understand the SSHP and its requirements.

1.3 SUBCONTRACTOR SAFETY PLAN
1.3.1
Subcontractors must establish a safety program for their work and employees. Contract specifications
require subcontractors to review and accept Parsons SSHP and prepare their own SSHP for presentation to
Parsons Project Manager at least 10 days before site mobilization. At a minimum, subcontractor safety and
health plans must meet the requirements of this SSHP and provide safety equipment and safeguards suitable
for the hazards involved. Subcontractors must ensure that appropriate safety and health information is available
for project tasks.
1.3.2
SSHP requirements for Parsons personnel (e.g., training, substance abuse screening, and incident
reporting) also apply to subcontractor personnel and should be spelled out in the subcontractor’s safety plan. If
a subcontractor is performing activities that require specialized training (i.e. confined space entry, excavation/trenching, use of x-ray, HAZWOPER, etc.), then copies of training certifications must be provided for applicable employees AND the supervisor. Supervisors must possess the following certifications – HAZWOPER 8-hour
Supervisor (29 CFR 1910.120(e)(4) – (not to be confused with 8-hour annual refresher), and other certifications,
where applicable: such as, excavation competent person (29 CFR 1926.651[k]).
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Activity Hazard Analysis
2.1 INTRODUCTION
2.1.1
Work activities, natural phenomena, and biological hazards may present a risk to the field teams on
this project. The level of risk is dependent upon the type of work being done. This chapter identifies the hazards
associated with the tasks scheduled to be performed on this project and outlines the procedures that are to be
employed to prevent accidents, injuries, and illness. The SSHP is designed to protect the site personnel, the
public, and the environment.
2.1.2
Personnel working most directly with intrusive anomaly investigations will have the greatest chance
of encountering possible MEC hazards. However, all project personnel and visitors to the site will be expected to
be aware of the guidance provided by this document and comply with all applicable safety and health requirements.

2.2 ACTIVITY HAZARD ANALYSIS
2.2.1
Individual hazard analyses have been performed for each major task or activity at this project site.
The potential hazards have been identified, control measures have been outlined, training and personal protective equipment (PPE) requirements have been established, and equipment inspection procedures have been
instituted. If new operations are introduced to this site, a hazard analysis will be performed by the SSHO. If
operations change significantly during the project, the hazard analysis will be updated to accommodate these
changes. Changes to PPE or safe operating procedures must be approved by the SSHO. It will be the responsibility of the SSHO/Unexploded Ordnance Safety Officer (UXOSO) to ensure that the required controls are being
properly implemented for each operation or task.
2.2.2
follows:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Attachment 2 to the APP contains initial AHAs for each of the major tasks identified for LF029 as
AHA-1, Mobilization/Demobilization
AHA-2, Remote Vegetation Removal
AHA-3, IVS Operations (EM61 and MM)
AHA-4, Seed Installation
AHA-5, Digital Geophysical Mapping (EM61)
AHA-6, Digital Geophysical Mapping (MetalMapper)
AHA-7, Vehicle, Heavy Equipment, Utility Vehicle (UTV), and Battery-Operated Vehicles Operations
AHA-8, Intrusive Investigation Excavation for CWM
AHA-9, MEC Demolition Operations
AHA-10, Security Operations
AHA-11, Explosives Storage and Transportation (ESAT) Operations
AHA-12, UXO Escort/Avoidance
AHA-13, Material Potentially Presenting an Explosive Hazard (MPPEH) Inspection and MD Turn-In
AHA-14, Air Monitoring
AHA-15, Fueling Operations
AHA-16, Cascade Breathing Air Operations
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AHA-17, Decontamination Station for Personnel, Equipment and RCW Material
AHA-18, CWM Decontamination of Soils, Headspace Screening, and Drum Handling
AHA-19, Site Visitors
AHA-20, Emergency Rescue Operations
AHA-21, Fork-Lifts, Self-Propelled and Hydraulic Floor Jacks and Boom-Lifts Operations
AHA-22, Generator Operations
AHA-23, Soil Sampling and Collection
AHA-24, Soil Handling in Hazardous Chemical Environments
AHA-25, Power/Hand Tool Operation
AHA-26, Power Washer and Steam Generator Operations
AHA-27, Interim Holding Facility (IHF) Entry Operations
AHA-28, VCS Construction and Movement
AHA-29, X-Ray/ PINS Operations
AHA-30, Excavation Backfill
AHA-31, DAAMS Placement/Retrieval
AHA-32, CWM Packaging and Transport
AHA-33, Crane Operations

2.2.3
These AHAs will be reviewed and updated by the field team prior to starting work. Updates will include
listing specific equipment and the names and, if required, certification of qualified or competent persons.
2.2.4
The following sections outline the classic safety, explosive ordnance, chemical, physical, biological,
and ionizing radiation hazards that are likely to be encountered while performing the work.

2.3 CLASSIC SAFETY HAZARDS
2.3.1
•
•
•
•

The most common safety hazards potentially associated with this project are expected to include:
Slips, trips, and falls;
Musculoskeletal injuries;
Motor vehicle and heavy equipment operation hazards; and
Brush-clearing hazards.

2.3.2
Personnel working on-site may encounter these hazards at one time or another. These hazards at the
job site and methods to prevent injury resulting from them are described in the following subsections. Additional
physical hazards are addressed in Subchapter 2.6 of this SSHP.

2.3.1 SLIP, TRIP, AND FALL HAZARDS
2.3.1.1

HAZARD IDENTIFICATION

The classic slip, trip, and fall hazards potentially associated with this project are:
•
•
•
•
•

Holes, pits, or ditches;
Slippery surfaces;
Uneven and rough terrain;
Vegetation and debris such as fallen branches, vines, and roots; or.
Weather conditions that make surfaces slippery and obscure visibility, and thunderstorms and tornados
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HAZARD MITIGATION/PREVENTION

Site personnel will be instructed to look for these potential safety hazards and immediately inform the SSHO
about any encountered or new slip, trip, or fall hazards. If the hazard cannot be immediately removed or mitigated, action will be taken to notify site personnel about the hazard. Slips, trips, and fall hazards will be a daily
tailgate safety briefing item. Operations will cease if weather conditions should cause activities to become hazardous.

2.3.2 MUSCULOSKELETAL HAZARDS
2.3.2.1

HAZARD IDENTIFICATION

Musculoskeletal hazards can result in injuries to the limbs or the back during work activities. The classic musculoskeletal hazards potentially associated with this project are involved with:
•
•

Lifting or pushing/pulling equipment (e.g., geophysical instruments); and
Injuries associated with manual labor (e.g., digging, brush clearing).

2.3.2.2

HAZARD MITIGATION/PREVENTION

Site personnel will be reminded to remain aware of these potential safety hazards and to implement the proper
mitigation techniques. Musculoskeletal hazards will be a daily tailgate safety briefing item. Personnel will be
instructed to:
•
•
•
•
•
•

Not carry anything more than 50 lbs. on their own (use assistants, carts/trolleys, or mechanical lifting
devices).
Ensure anyone carrying heavy items or shoveling has solid footing and is wearing leather work gloves.
Use proper lifting and shoveling techniques: bend at the knees, keep the back as straight as possible,
and lift with the knees/legs, not the back; and avoid twisting while lifting or shoveling.
Ensure anyone carrying heavy items has good visibility in the direction they are carrying the item(s).
If wearing equipment, tighten waist and chest straps to ensure the load is properly distributed.
Use proper digging techniques.

2.3.3 MOTOR VEHICLE AND HEAVY EQUIPMENT OPERATION HAZARDS
2.3.3.1

HAZARD IDENTIFICATION

Motor vehicles and heavy equipment used during site tasks such as site preparation, brush clearing, geophysical
data collection, and intrusive investigation may present hazards to personnel. Injuries can result from being hit
or run over by a moving vehicle, from vehicles overturning, or from being struck, burned, or otherwise injured by
moving parts. Possible heavy equipment to be used onsite includes a backhoe.

2.3.3.2

HAZARD MITIGATION/PREVENTION

2.3.3.2.1 Procedures for mitigation and prevention of hazards associated with motor vehicles and heavy equipment are contained in SOP HS-05, Heavy Equipment and Vehicle Safety and in SOP HS-12 Utility Vehicle Safety
(Appendix M of the UFP-QAPP). Before any mechanized equipment is placed into service it must be tested and
inspected in accordance with manufacturer’s recommendations and certified in writing (examples: signed inspection tag or checklist) by a mechanic. It is the responsibility of the UXOSO/UXOQCS to verify that all equipment
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brought onsite has been certified as safe and operable before accepting the equipment for operations. In addition, the vehicle and heavy equipment operators are responsible for inspecting their equipment daily.
2.3.3.2.2 The Team Leader or other qualified individual will serve, as the “Competent Person” for all heavy
equipment operations. The minimum elements of training include the following:
•

•
•
•
•

Review of Occupational Safety and Health Administration (OSHA) Regulation for Safety and Health Requirement for Construction/Excavations – OSHA Regulation 29 CFR 1926, Subpart P, Appendix A and
29 CFR 1926.652, Subpart P, Appendix F;
Proper Shoring and Sloping Techniques;
Soil classification and evaluation at the excavation site;
Responsibilities of a Competent Person; and
Emergency equipment egress procedures.

2.3.4 BRUSH CLEARING
2.3.4.1

HAZARD IDENTIFICATION

Much of the site is covered with grass, weeds, and brush that may require clearance with a brush hog or string
trimmer, whichever is most appropriate. Refer to the respective operations manuals for safe operating instructions.

2.3.4.2

HAZARD MITIGATION/PREVENTION

2.3.4.2.1 Safety glasses, face shield, leather work gloves, long-sleeved shirts and long pants are required. “Kevlar leg chaps” and hearing protection will be worn during vegetation removal operations when using gas-operated
equipment. If poison oak or poison ivy are suspected to be present in the area coveralls or Tyvek worn on-top of
clothing should be used.
2.3.4.2.2 Gas powered equipment will be fueled in a safe location away from flammable materials. Equipment
using flammable liquid fuel shall be shut down during refueling, servicing, or maintenance.
2.3.4.2.3 Before any mechanized equipment is put into use, it will be inspected to ensure that it is in safe
operating condition. All machinery and equipment will be inspected daily when in use to verify that it remains in
safe operating condition. Whenever any machinery/equipment is found to be unsafe, or a deficiency that may
affect the safe operation of the machinery/equipment is observed, the machinery/equipment will be taken out
of service immediately and will not be returned to service until the unsafe conditions have been corrected. Machinery will be operated and maintained only by qualified personnel, in accordance with manufacturers' instructions and recommendations, and in a manner that will not endanger persons or property.

2.3.5 HAND INJURIES
2.3.5.1

HAZARD IDENTIFICATION

Hand injuries are a concern associated with most tasks covered in the defined feature of work (DFW). Any and
all precautions should be taken to protect the hand from injury including engineering controls, administrative
controls, and PPE as appropriate.
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HAZARD MITIGATION/PREVENTION

Any opportunity to use mechanical means to reduce use of hands will be utilized. The appropriate gloves will be
utilized for each task. Teams will be briefed on possible pinch points and caught between that could occur while
completing their tasks. Emphasis will be placed on maintaining good hand placement and grip no matter the
task.

2.4 EXPLOSIVE ORDNANCE
2.4.1 HAZARD IDENTIFICATION
Based on the findings of previous investigations, it is possible that the field teams may encounter MEC that have
been fired (UXO), buried (UXO or DMM), or abandoned (DMM), and that still represent a hazard. Known or suspected hazardous munitions present within LF029 are 5-inch ‘Zuni’ rocket, E34R4 air-arming point-detonating
(PD) fuze for E61R4, AN-M50X-A1 3-lb incendiary bomb, and parachute flare.

2.4.2 HAZARD MITIGATION/PREVENTION
2.4.2.1 All site personnel will be given ordnance recognition training prior to working onsite. The training will
be verified by signature on the site training form. Personnel should be alert for UXO and munitions debris. The
following general precautions concerning MEC will always be observed:
•
•
•
•
•
•
•
•
2.4.2.2
•
•

•
•

DO NOT touch or move any MEC regardless of the markings or apparent condition.
DO NOT use radios or cellular phones near suspect MEC items.
DO NOT walk across an area where the ground cannot be seen.
DO NOT drive vehicles into a suspected MEC area; use clearly marked lanes.
DO NOT carry matches, cigarettes, lighters, or other flame-producing devices on to an active excavation
site.
DO NOT rely on color code for positive identification of MEC items or their contents.
Approach MEC from the side; avoid approaching the front or rear areas.
Always assume MEC contains a live charge until it can be ascertained otherwise.
The following actions will be taken if MEC are found:
Personnel who are not UXO-qualified will leave the immediate vicinity and clearly mark the location from
a safe distance. DO NOT touch, move or otherwise disturb the item.
Do not be misled by markings on the MEC item stating or indicating that the item is either practice or
inert. Even practice bombs have explosive charges that are used to mark/spot the point of impact, or
the item could be incorrectly marked.
Immediately notify the Senior UXO Supervisor (SUXOS) or the SSHO upon locating any suspect MEC.
Operations in the immediate area of the suspect MEC will be halted and the appropriate Contingency
Plan (Chapter 14 of this SSHP) will be implemented.

2.5 CHEMICAL AGENT HAZARDS
2.5.1 HAZARD IDENTIFICATION
Table 2.1 lists potential CA-related contaminants and other toxic industrial chemical hazards of concern that
may have been used at Landfill 29 and the potential routes of exposure and symptoms for each contaminant
that may be encountered. Hazardous chemical munitions known or suspected to be present within LF029 are
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M125/E54R6 10-lb bomb with a Sarin (GB) filler. If toxic industrial chemicals are encountered and the appropriate safety precautions are not in place, the field team will immediately vacate the VCS, proceed to the PDS,
and report the finding to the SSHO, the USACE Safety Specialist, and the Parsons Project Manager (PM). Other
information such as Threshold Limit Values (TLVs), Permissible Exposure Limits (PELs), Immediately Dangerous
to Life or Health (IDLH) values, and physical properties of hazardous chemicals.

2.5.2 HAZARD MITIGATION AND PREVENTION
PPE will be worn in accordance with Table 5.1. Air monitoring will be conducted in conjunction with any intrusive
and sampling activities to detect the presence of hazardous chemicals. Nerve agent autoinjectors (MKI kits) will
be onsite as part of MedExpress’ supply inventory. Each kit is serialized for tracking purpose and will be controlled by MedExpress personnel. MedExpress will issue the autoinjectors at the beginning of the work shift to
the downrange team via a tracking log, and will retrieve the autoinjector at the end of each downrange shift.
Autoinjectors will be secured in the ambulance when not issued to a downrange team member.

2.6 BIOLOGICAL AGENT HAZARDS
2.6.1 HAZARD IDENTIFICATION
Table 2.2 presents Biological Agent (BA)-related contaminants that may have been used at the site and includes
their infection pathways, viability/persistence, symptoms/health effects, and exposure mitigation. Potential
munitions with BA present within LF029 are E61R4 ½-lb bomblet and M114 submunition. Historical use of BA
was conducted on Holloman AFB. Risk assessment was prepared for Landfill 29 (provided separately) using DA
PAM 385-30. Low risk was assigned to BA operations in the Landfill 29 area.

2.6.2 HAZARD MITIGATION AND PREVENTION
Level C PPE as described in Section 5.2.5 will be the primary hazard mitigation and will protect personnel from
all forms of exposure pathways. Medical surveillance for the symptoms associated with biological agent exposure will occur as employee monitoring of the symptoms of each agent, as summarized in Table 2.3 of the SSHP.
Symptoms may include cold or flu-like symptoms, rashes or skin bumps or ulcers, gastrointestinal abnormalities
and visual impairment. During hazard training and throughout the sampling event, the SSHO will review the
medical symptoms of each biological agent. At any time that exposure is suspected and after the sampling
event, a medical professional will interview the employees about any potential symptoms they experience.

2.7 OTHER REGULATED MATERIAL
2.7.1 HAZARD IDENTIFICATION
Table D1-2.1 presents other regulated material (asbestos, lead based paint, mercury, and PCBs) that may have
been used at the site either in laboratory use or included as building material and includes their infection pathways, symptoms, and health effects.

2.7.2 HAZARD MITIGATION AND PREVENTION
Prior to sampling, suspect friable materials (materials which, when dry, can be crushed, pulverized, or reduced
to powder by hand) will be wetted with water to minimize potential for incidental exposure or accidental fiber
release. When necessary based on inspector’s direction, PPE (i.e. respirators, Tyvek suits, and latex gloves)
will be used as an added precaution. Other procedures and equipment that will be used to prevent asbestos
releases during sampling of friable materials include:
• Use caulking/silicone, spray adhesive, or duct tape to repair holes and encapsulate the material where
sample has been extracted;
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Use pre-moistened cloths for cleaning tools and materials;
Where necessary, drop cloths will be available for placing underneath areas to be sampled; and
Have available a vacuum cleaner equipped with a High Efficiency Particulate Air filter.
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Table 2.1
Health Hazard Qualities of Hazardous Substances of Concern
Compound
Sarin (GB)

Target
Analyte
(Y/N)
Y

PEL a/
(ppm)

TLV b/
(ppm)

IDLH c/
(ppm)

Ionization Potential d/ (eV)

Physical Description/Health Effects/Symptoms

NA f/

NA f/

0.1mg/m3 e/i/

NA f/

GB: Colorless liquid, odorless in vapor and pure form. Avoid
contact with skin, eyes, and respiratory system. Exposure to
nerve agent can cause death in minutes. Nerve agent cause
the same health effects regardless of the route of exposure.
Eye exposure causes contracted or pinpoint pupils, redness
of the membranes, pain in or around the eye, dim and/or
blurred vision, sensation of pressure or heaviness. Other exposure symptoms include profuse sweating and muscular
twitching at the site of contact, nausea, vomiting, diarrhea,
weakness, narrowing of the large airways, fluid accumulation
within the airways of the lungs, and slight to moderate difficulty breathing. Severe exposure: in addition to the above,
there can be loss of consciousness, seizures, floppy paralysis, increased fluid accumulation within the airways and digestive tract resulting in secretions from the nose and
mouth, cessation of breathing, and death.

a/ PEL = Permissible Exposure Limit. OSHA-enforced average air concentration to which a worker may be exposed for an 8-hour workday without harm. Expressed as
parts per million (ppm) unless noted otherwise. Some states (such as California) may have more restrictive PELs. Check state regulations.
b/ TLV = Threshold Limit Value - Time-Weighted Average. Average air concentration (same definition as PEL, above) recommended by the American Conference of Governmental Industrial Hygienists (ACGIH), 2019 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices.
c/ IDLH = Immediately Dangerous to Life or Health. Air concentration at which an unprotected worker can escape without debilitating injury or health effects. Expressed
as ppm unless noted otherwise. IDLH values are published in the NIOSH Pocket Guide to Chemical Hazards, Apr 2016
d/ Ionization Potential, measured in electron volts (eV), used to determine if field air monitoring equipment can detect substance. Values are published in the NIOSH
Pocket Guide to Chemical Hazards, Apr 2016.
e/ mg/m3 = milligrams per cubic meter.
f/ NA = Not available.
g/ (ceiling) = Ceiling concentration which should not be exceeded at any time.
h/ OSHA PELs used. Values are published in the NIOSH Pocket Guide to Chemical Hazards, Apr 2016.
i/ AEL value

Activity Hazard Analysis

W912DY-17-D-0005, TO F0776

June 2019

Former Army Landfill 29
Holloman Air Force Base
SSHP for Interim Measures

Compound
Bacteria
Anthrax (Bacillus
anthracis) a/d/e/

Bacillus globigii
(BG)

Revision 0
Page 2-9

Table 2.2
Health Hazard Qualities – Biological Agents and Simulants of Concern

Infection Pathway

Viability/Persistence

Health Effects/Symptoms

Exposure Mitigation

Cutaneous (skin)
Inhalation
Gastrointestinal

This organism forms a protective spore under adverse environmental conditions or upon
exposure to air. When conditions improve, the spores germinate to produce vegetative
bacteria. The spores are extremely hardy and can survive
extremes of temperature, dryness and flooding.
Articles and soil contaminated
with spores may remain infective for decades.

Level C PPE (described
in Section 5.2.5).

Cutaneous (skin)
Inhalation
Gastrointestinal

Used as a simulant for Bacillus
anthracis.

Cutaneous – skin infection begins as a raised
itchy bump that resembles an insect bite but
within 1 to 2 days develops into a vesicle and
then a painless ulcer, usually 1 to 3 cm in diameter, with a characteristic black necrotic (dying) area in the center. Lymph glands in the
adjacent area may swell. Approximately 20% of
untreated cases will result in death. Deaths
are rare with appropriate antimicrobial therapy.
Inhalation – Initial symptoms may resemble a
common cold – sore throat, mild fever, muscle
aches and malaise. After several days, the
symptoms may progress to severe breathing
problems and shock. Inhalation anthrax is usually fatal.
Gastrointestinal – May follow the ingestion of
contaminated meat and is characterized by an
acute inflammation of the intestinal tract. Initial signs of nausea, loss of appetite, vomiting,
fever are followed by abdominal pain, vomiting
of blood, and severe diarrhea. Intestinal anthrax results in death in 25% to 60% of cases.
Gastrointestinal – May follow the ingestion of
contaminated cooked meat, cooked vegetables, milk, infant formulae and contaminant
bread. Within 7 to 16 hours, the most prominent symptoms are diarrhea and vomiting.
Other symptoms may include: fever, sweating,
abdominal pain and nausea. May take up to
13 days to 6 weeks for recovery. A few cases
of death have been reported.
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Table 2.2
Health Hazard Qualities – Biological Agents and Simulants of Concern

Compound
Francisella Tularensis (F. tularensis; Tularemia) d/g/

Infection Pathway
Inhalation (aerosolized by skinning/processing infected animals)
Ingestion
Tick, deerfly and mosquito bites
Animal to person
transmission

Viability/Persistence
F. tularensis can survive for
weeks outside of a living host.
Flies can be infective for 14
days and ticks throughout their
lifetime (about two years).

Brucellosis
(US/AB/AB-1)

Inhalation
contaminated aerosols,
Ingestion
raw (unpasteurized)
infected milk or meat
or have abraded skin
or conjunctival surfaces that come in
contact with the bacteria.

Brucella species long have
been considered potential candidates for use in biological
warfare. The organisms are
readily lyophilized, perhaps enhancing their infectivity. Under
selected environmental conditions (for example, darkness,
cool temperatures, high C0 2 ),
persistence for up to 2 years
has been documented.
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Health Effects/Symptoms
Incubation period has a range of one to 14
days (usually three to five days).
Most often it presents itself as an ulcer at the
site of introduction of the organism, together
with swelling of the regional lymph nodes.
There may be no apparent primary ulcer, but
only one or more enlarge and painful lymph
nodes. Ingestion of organisms in contaminated
food or water may produce painful pharyngitis,
abdominal pain, diarrhea and vomiting. Inhalation of infectious material may be followed by
pneumonic involvement with a 30 to 60 percent case-fatality rate if untreated. Type A has
a five to 15 percent untreated case-fatality
rate, and type B produces few fatalities even
without treatment.
Incubation period normally ranging from 1-4
weeks but may be as short as 1 week or as
long as a year. Clinical disease presents typically as an acute, non-specific febrile illness
with chills, sweats, headache, fatigue, myalgias, arthralgias, and anorexia. Cough occurs in
15-25%, but the chest x-ray usually is normal.
Complications include sacroiliitis, arthritis, vertebral osteomyelitis, epididymo-orchitis, and
rarely endocarditis. Physical findings include
Iymphadenopathy in 10-20% and splenomegaly
in 20-30% of cases. Untreated disease can persist for months to years, often with relapses
and remissions. Disability may be pronounced.
Lethality may approach 6% following infection
with B. melitensis, but the disease is rarely fatal (0.5% or less) after infection with other serotypes (usually after endocarditis develops).

Exposure Mitigation
Level C PPE (described
in Section 5.2.5).

Level C PPE (described
in Section 5.2.5).
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2.8 PHYSICAL HAZARDS
The primary physical hazards potentially associated with this project are expected to include:
•
•
•
•
•

Underground utilities;
Severe weather (i.e., thunderstorms, lightning, tornados, flash floods/floods, straight-line/high winds,
and hail);
Hazardous noise;
Heat stress; and
Cold stress.

These hazards and mitigation actions are discussed in the following subsections.

2.8.1 UNDERGROUND UTILITIES
2.8.1.1

HAZARD IDENTIFICATION

Although the possibility is remote, underground utilities may be encountered in areas of intrusive activity. These
utilities could include, but are not limited to, sewers, telephone, cable, fiber optic, water, fuel, gas, and electrical
lines. Hazards associated with these utilities could include electrocution hazards and discharges of pressurized
gases or liquids.

2.8.1.2

HAZARD MITIGATION/PREVENTION

The local utility locating hotline will be contacted to identify the locations of buried utilities before subsurface
activities are allowed to commence. Prior to commencing any intrusive activities, the Parsons Site Manager will
obtain a digging clearance if appropriate, and document phone calls, correspondence, and confirmation numbers. Site personnel will not enter underground utilities. In the event the local utility service cannot access all
areas of the site where utilities may be located, geophysical instruments and utility locators will be used to scan
for buried utilities.

2.8.2 SEVERE WEATHER
2.8.2.1

HAZARD IDENTIFICATION

During field operations, severe weather may be encountered, including thunderstorms, rainstorms, tornados,
and other unsafe weather conditions (i.e., high winds). Criteria indicating that severe weather conditions may
exist include:
•
•
•
•
•

High winds (greater than 40 miles per hour – depending on the tree cover and other site-specific conditions);
Tornado watch or warning in place for the area;
Visible lightning;
Extreme temperatures (e.g., greater than 100°F or less than 32°F); or
Heavy rainfall or fog that makes footing treacherous and visibility difficult.
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HAZARD MITIGATION/PREVENTION

Procedures for mitigation and prevention of hazards associated with severe weather are contained in are contained in SOP HS-06, Severe Weather Operations (Appendix M of the UFP-QAPP).

2.8.3 HAZARDOUS NOISE
2.8.3.1

HAZARD IDENTIFICATION

2.8.3.1.1 Planned activities may involve the use of heavy equipment, such as weed trimmers, bobcats, backhoes, and other noise-producing equipment. The unprotected exposure of site workers to this noise during activities can result in noise-induced hearing loss.
2.8.3.1.2 A hazardous noise condition exists when communication between individuals separated by three feet
requires shouting. See SOP HS-01, Hearing Conservation (Appendix M of the UFP-QAPP) for noise detection and
monitoring. If hazardous noise conditions are anticipated, a smart phone sound level meter application will be
used to monitor noise levels at site. If levels exceed 85dBA site personnel working in the area will wear hearing
protection.

2.8.3.2

HAZARD MITIGATION/PREVENTION

Procedures for mitigation and prevention of hazards associated with hazardous noise are contained in
SOP HS-01, Hearing Conservation (Appendix M of the UFP-QAPP).

2.8.4 HEAT STRESS
A detailed discussion of heat stress symptoms, mitigation, and prevention is provided in Chapter 8 of this SSHP.

2.8.5 COLD STRESS
A detailed discussion of cold stress symptoms, mitigation, and prevention is provided in Chapter 8 of this SSHP.

2.9 BIOLOGICAL HAZARDS

Biological hazards may include encounters with mammals, insects, snakes, spiders, ticks, plants, parasites, and
pathogens. Biological hazards at LF029 include hazardous plants (i.e. poison ivy), ticks, bees, spiders, ants,
rodents, and snakes.

2.9.1 HAZARDOUS PLANTS
2.9.1.1

HAZARD IDENTIFICATION

2.9.1.1.1 There is potential for contact with hazardous plants. Most skin reactions occurring within a few days
of contact with offending plants are allergic in nature and are characterized by:
•
•
•
•
•

General symptoms of headache and fever;
Possible bumps, patches, streaking or weeping blisters,
Itching;
Red rash; and
Swelling.
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2.9.1.1.2 Some of the most common and severe allergic reactions resulting from contact with hazardous plants
are caused by poison ivy. Contact with the poisonous sap (urushiol) of these plants produces a severe rash
characterized by redness, blisters, swelling, and intense burning and itching. Although most cases occur in the
spring and summer months, it is important to note that contact dermatitis from poison ivy is prevalent in the
winter since the vines and stems of the plants also contain urushiol. In some cases, the victim may develop a
high fever and may become very ill. Ordinarily, the rash begins within a few hours after exposure, but it may take
24 to 48 hours to appear.
2.9.1.1.3 The most distinctive features of poison ivy are their leaves, which are composed of three leaflets. In
certain seasons, poison ivy also has greenish-white flowers and berries that grow in clusters. A picture of poison
ivy is shown in Figure 2.1.

Figure 2.1

2.9.1.2

Poisonous Plant (Western Poison Ivy) Potentially found on Site

HAZARD MITIGATION/PREVENTION

2.9.1.2.1 Avoiding contact with the plants or their sap is the most effective means of preventing the poisoning.
Other recommendations include:
•
•
•
•

Wear long sleeves, long pants, boots and gloves (if there is a need to handle vegetation),
Wash any clothing, suspected of being exposed, separately in hot water with detergent.
Consider using barrier creams containing bentoquatum when operating in areas with the plants,
Be vigilant not to handle tools or equipment suspected of contacting these plants. Clean tools with
rubbing alcohol or soap and water. Urushiol can remain active on the surface of objects for several
years.

2.9.1.2.2 Workers who have come into contact with these plants should:
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Immediately rinse skin with rubbing alcohol, specialized poison plant washes, degreasing soap (such as
dishwashing soap) or detergent and lots of water. Rinse frequently so that wash solutions do not dry on
the skin and further spread the urushiol. Don’t forget to scrub under the nails with a brush.
Apply wet compresses, calamine lotion, or hydrocortisone cream to the skin to reduce itching and blistering.
An antihistamine such as diphenhydramine (Benadryl) can be taken to help relieve itching (follow directions).
In severe allergic cases, the local Workcare incident intervention team should be contacted for guidance.

2.9.2 TICKS
2.9.2.1

HAZARD IDENTIFICATION

2.9.2.1.1 Ticks are common throughout the world and in all outdoor environments and geographies. The highest tick concentrations are found in areas covered with grass, plants, brush, or trees. There are several tick
species, and in North America, many of them transmit debilitating diseases, such as Lyme disease, Rocky
Mountain spotted fever, and tularemia. Some tick bites are also the cause of severe red meat allergies. While
working in the field, especially where tall grass and plants, brush, and trees are present, site personnel and
their supervisors shall take appropriate actions to prevent tick bites. Tick are small, ranging from the size of a
printed comma up to about one quarter inch. They are sometimes difficult to see. Ticks are active in the spring
through the summer but may be active year-round in warmer climates. Common ticks are shown in Figure A2.6

Figure A-2.6
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2.9.2.1.2 When embedded in the skin, they may look like a freckle. Ticks feed by inserting their harpoon-type
structure – the hypostome – through the skin of a victim, feeding on the capillary blood flow, and after engorged
with blood, dropping off the victim.
2.9.2.1.3 There are 10 tick-borne diseases that can be contracted by humans in the United States; however,
the two diseases with the highest rates are the Rocky Mountain Spotted Fever (RMSF) and Lyme Disease. The
Centers for Disease Control and Prevention (CDC) have noted the increase of Lyme Disease and RMSF, caused
by bites from infected ticks that live in and near wooded areas, tall grass, and brush.
2.9.2.1.4 Lyme disease is the most commonly reported disease in the United States and has occurred in
43 states with the heaviest concentrations in the Northeast. The disease is caused by the bacterium Borrelia
burgdorferi and is transmitted to people through the bite of an infected deer tick or lone star tick. Female deer
ticks are about one quarter inch in size and are black and brick red in color. Male deer ticks are smaller, and
completely black. Lone star ticks are larger and chestnut brown in color. Symptoms appear one to two weeks
after infection and often include fever, headache, fatigue, and a characteristic skin rash called erythema migrans. If left untreated, the infection can spread to joints, the heart, and nervous system. Antibiotics commonly
used for oral treatment include doxycycline, amonxicillin, or cefuroxime axetil. Approximately 10-20 percent of
patients (particularly those who were diagnosed late) may have persistent or recurrent symptoms.
2.9.2.1.5 Although RMSF cases have been reported throughout most of the contiguous United States, five
states (North Carolina, Oklahoma, Arkansas, Tennessee, and Missouri) account for over 60 percent of the RMSF
cases. It is transmitted through the bites of Rocky Mountain wood ticks and dog ticks that have become infected
with Rickettsia rickettsii bacteria. Both ticks are black in color. The first symptoms of RMSF typically occur 2-14
days after the bite of an infected tick and manifest as the sudden onset of fever and headache. Other symptoms
that are common to the disease include nausea, vomiting, abdominal pain (may mimic appendicitis or other
acute abdominal pain), muscle pain, lack of appetite, conjunctival injection (red eyes), and rash (occurs 2-5 days
after fever but may be absent in some cases). RMSF is a serious illness that can, in rare instances, be fatal if
not treated correctly. The antibiotic doxycycline is the first line treatment and is most effective if started before
the fifth day of symptoms.

2.9.2.2

HAZARD MITIGATION/PREVENTION

2.9.2.2.1 Tick Bite Prevention and Tick Removal Protocols
Program, project, and task order managers shall consider the risks of tick bites and determine appropriate tick
bite prevention and embedded tick removal protocols. In addition, they shall ensure that the designated protocols are consistently implemented by all employees who perform field work in potentially tick-infested areas.
Protocols for training and standard instructions are as follows:
•

Train employees to visually recognize the various ticks endemic in the areas where they are working,
and instruct employees to brush away non-embedded ticks crawling on their clothing and bodies.

•

Instruct employees to perform thorough clothing and body inspections after each field work shift to
locate and crawling or embedded ticks.

•

Train employees to properly remove embedded ticks to minimize the chance of leaving a tick’s mouthparts embedded (leading to infection). Instruct employees to properly remove embedded ticks as soon
as possible. Tick removal instructions consist of: remove the tick by pulling on it gently with tweezers.
Do not squeeze the tick's body. Grasp it where the mouthparts enter the skin and tug gently, but firmly,
until it releases its hold on the skin. Be sure to remove all parts of the tick's body and disinfect the area
with alcohol or a similar antiseptic after removal.
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•

Instruct employees to place removed ticks in a sealed and dated plastic bag for later analysis should
adverse medical symptoms appear. Discard saved ticks after 1 month if the employee experiences no
adverse medical symptoms.

•

Instruct employees to report the presence and subsequent removal of embedded ticks to appropriate
management within 4 hours of removing the tick.

•

Train employees on the proper use, limitations, and application of Permethrin-containing products to
treat clothing or outerwear.

•

o

Alternatively, train employees on the use, limitations, and laundering/disposal of project-provided, Permethrin-treated clothing or outerwear.

o

Verify that the prescribed PPE and insecticides are approved for the sampling protocol/site that
you are working on, when sampling for PFAS compounds and other COCs options may be limited.

Train employees on the proper use, limitations, and application of DEET-containing insect repellents.
Emphasize that repellants are only effective for 4-5 hours, so they may need to be applied 2-3 times
each work day.

2.9.2.2.2 Protocols for clothing and outer wear consists of the following:
•

In addition to donning the necessary personal protective equipment for the field work, ensure employees
to tape and seal pants cuffs, shirt sleeve cuffs, glove cuffs, and outerwear sleeves and cuffs to prevent
ticks from crawling underneath shirts, pants, gloves, and outerwear.

•

Provide employees with commercially available, 40% Permethrin-containing products for treating their
own clothing or outerwear, as directed by the product manufacturer.
o

Alternatively, provide employees with disposable Tyvek (or equivalent) disposable outerwear
and ensure employees treat it with a 40% Permethrin-containing product, as directed by the
manufacturer.

o

Alternatively, provide employees with manufacturer-applied Permethrin-treated clothing or outerwear.
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When performing field work in potentially tick-infested areas, ensure employees wear lightly colored,
Permethrin-treated clothing or outerwear to more easily see crawling ticks and to help repel ticks that
are not noticed.

Other protocols consist of :
•

Consider options for pre-clearing areas with high vegetation with mechanical methods (mowers, brush
hog, etc.) before scheduling field work.

•

When performing field work in potentially tick-infested areas, ensure employees apply commercially
available, 30% DEET-containing insecticides to exposed skin and scalp, as directed by the product manufacturer.

•

Provide employees who work in potentially tick-infested areas with kits containing information, instructions, and tools for recognizing and removing embedded ticks, saving removed embedded ticks, and
reporting embedded tick bite incidents.

•

Every Parsons employee who discovers an embedded tick or has other work-related medical questions
or concerns must call WorkCare. The WorkCare number
posted and readily available to all Parsons employees.

(WorkCare: 888-449-7787) must be

2.9.3 CHIGGER BITES
2.9.3.1

HAZARD IDENTIFICATION

2.9.3.1.1 Chiggers are much like ticks and are distinguishable from ticks in both their physical characteristics
(bright red body), size (much smaller, approximately 1/20 of an inch), and feeding characteristics (unlike ticks,
they do not feed on blood). Additionally, there have been no known diseases associated with chigger bites, unlike
ticks.
2.9.3.1.2 Chiggers insects are active in the spring through the summer but may be active year-round in warmer
climates. Chiggers may be found in wooded areas, tall grass, or brush. They are usually found at the top of a
stalk of vegetation, waiting to snag a passerby. While ticks are active all through their lives, it is only the larvae
of the chigger that will attach itself to humans and other wildlife.
2.9.3.1.3 Chiggers do not penetrate through the skin but insert their mouthparts in a skin pore or hair follicle.
Unlike common belief, they do not burrow into the skin. Chigger larvae, once attached to a host, inject a powerful
salivary secretion containing digestive enzymes that break down the skin cells that are then sucked up. This
digestive fluid also causes the skin cells around the bite area to harden, producing a “straw-like” feeding tube
of hardened flesh (stylostome). This bite turns into a red welt with a hard, white center on the skin that may itch
severely and turn into dermatitis. Scratching may evolve into secondary infections. A chigger larva is shown in
Figure A-2.2.

Figure 2.2
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HAZARD MITIGATION/PREVENTION

2.9.3.2.1. You may not know if you have been infested with chigger larvae until you start scratching. If you think
you may have been infected with chiggers, wash your field clothes in soapy, hot water for ½ hour and place in
the sun to dry. Unlaundered clothes will allow re-infestation. As soon as possible, take a hot shower or bath and
soap repeatedly. For temporary relief from itching, apply hydrocortisone ointment or calamine.
2.9.3.2.2 Standard field gear (head cover, work boots, socks, and light-colored coveralls) provides good protection against chigger bites, particularly if the joints are taped. However, even when wearing field gear, the following
precautions will be taken when working in areas that might be infested:
•

•

•
•

Apply DEET (vapor-active repellent), Picaridin, or other insect repellant to any exposed skin surface (except eyes and lips) in accordance with the manufacturer’s instructions. These repellants are only effective for 4-5 hours, so they may need to be applied 2-3 times each work day.
Apply the Permethrin repellent spray to field clothing (Note - allow the Permethrin to dry before starting
field activities) in accordance with manufacturer’s instructions. Permethrin will remain effective for two
weeks or until the clothes are laundered.
When walking in wooded areas, wear a hat or hard hat, and avoid contact with bushes, tall grass, or
brush as much as possible.
Upon leaving the field, spray your boots, pants, and any other area you may suspect of having ticks with
alcohol. Launder your clothes in hot water.

2.9.4 BEES AND OTHER STINGING INSECTS
2.9.4.1

HAZARD IDENTIFICATION

Contact with stinging insects may result in site personnel experiencing adverse health effects that range from
being mildly uncomfortable to life threatening. Therefore, extreme caution must be exercised whenever site and
weather conditions increase the risk of encountering stinging insects. Poisonous insects and insect-like creatures that may be encountered at LF029 include bees (killer bees, honeybees, yellow jackets, bumble bees,
wasps, and hornets).

2.9.4.2

HAZARD MITIGATION/PREVENTION

2.9.4.2.1 Site personnel will comply with the following work practices:
•
•
•
•

Personnel with a known hypersensitivity to bee, wasp, ant, or hornet stings will inform the SSHO of this
condition during the site-specific training.
Personnel with a known hypersensitivity condition will keep emergency medication in their possession.
All personnel will be on the look-out for the presence of these stinging insects. Discovered nests will be
flagged and their position reported to other site personnel.
If stung, personnel will immediately inform the SSHO so that they can receive appropriate treatment.

2.9.4.2.2 Some of the factors that are related to stinging insects that increase the degree of risk associated
with accidental contact are as follows:
•
•

The nests for these insects are frequently found in remote wooded or grassy areas and hidden in cavities.
The nest can be situated in trees, rocks, bushes, or in the ground, and are usually difficult to see.
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If a site worker accidentally disturbs a nest, the worker may be inflicted with multiple stings, causing
extreme pain and swelling that can leave the worker incapacitated and in need of medical attention.
Some people are hypersensitive to the toxins injected by a sting, and when stung, experience a violent
and immediate allergic reaction, resulting in a life-threatening condition known as anaphylactic shock.
Anaphylactic shock manifests itself very rapidly and is characterized by extreme swelling of the body,
eyes, face, mouth, and respiratory passages.
The hypersensitivity needed to cause anaphylactic shock can, in some people, accumulate over time
and exposure; therefore, even if someone has been stung previously, and has not experienced an allergic reaction, there is no guarantee that they will not have an allergic reaction if they are stung again.

2.9.5 SNAKES
2.9.5.1

HAZARD IDENTIFICATION

Snakes may be encountered during site activities. While most bites will cause a burning, pain, swelling and
bruising at the site of the bite, there may also be bleeding or discharge from the wound. The SSHO will brief site
personnel as to the identification and avoidance of dangerous snakes. Snake species include the prairie or
western diamondback and coral snake. Both species of snakes are included in Table 2.2.

2.9.5.2

HAZARD MITIGATION/PREVENTION

2.9.5.2.1 The field teams will avoid snakes whenever possible during field activities. Extreme caution will be
used when lifting logs and debris, since snakes are typically found in these areas. An individual who believes he
or she has been bitten by a snake will be immediately transported to a hospital. The snake will be identified (if
possible) for confirmation of the species.
2.9.5.2.2 The best snake bite mitigation is avoidance. The following measures will help in this process:
•
•
•
•

Personnel will review the types of poisonous snakes most common to Landfill 29 area. This will be reviewed during site-specific safety training. Regardless of type, all snakes will be avoided.
Personnel will wear long pants and boots; some snakes can sense heat of bare skin.
Personnel will watch where they sit and where they place their hands and feet.
Personnel will avoid rock piles, stacks of old boards, and brush piles in wooded areas. If it is necessary
to move these items, personnel will use a remote means to relocate the material. Wear gloves when
using hands to move rocks or brush. Snakes seek shade during the intense summer heat.
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Primary Poisonous Snakes and their Characteristics

Common Name

Characteristics
•

The most frequently sighted rattlesnake in New Mexico.
The Prairie Rattlesnake (Crotalus viridis) is a venomous
pit viper with a diamond shaped head on a relatively
thin neck. This leads to a fairly heavy body that can
grow to five feet in length. The pupils of the eyes are
vertically elliptical. There is a heat sensitive pit between the eye and the nostril on each side of the head.

•

The body color ranges from tan to green or brown with
33-55 distinctive blotches down the back, which flatten
into rings on the tail. The blotches are brown to dark
brown with a dark brown to black border and there is often a trace of white separating the blotches from the
basic body color. Smaller spots are along the sides below the blotches. The belly is light yellow to cream. The
scales are keeled down the middle. The tail ends in a
rattle which represents not age in years but the number
of times the snake has shed its skin.

•

The massasauga (Sistrurus catenatus) is distributed
across southern, central and eastern New Mexico
where it occupies desert grassland, often in very sandy
areas. The snake is relatively small and pale brown and
generally has pairs of spots on its head (Figure. 8). Although not usually fatal to humans, bites from this species can be extremely painful.

•

Coral snakes are small, vibrantly colored, highly venomous snakes. They have the second-strongest venom of
any snake (the black mamba has the deadliest venom),
but they are generally considered less dangerous than
rattlesnakes because coral snakes have a less effective
poison-delivery system.
Coral snakes are slender and small, typically between
18 and 20 inches long, with some species reaching 3
feet. The Western coral snake can be as skinny as a
pencil. They have bulbous, almost-neckless heads,
rounded noses and similar-looking tails, meaning that
it can be hard to tell a snake’s head from its tail.
Coral snakes’ small, fixed fangs and small mouth mean
that it is difficult for them to puncture human skin — let
alone leather boots. Humans are mostly bitten when trying to pick up a coral snake. Because of their small size,
these snakes don’t carry much venom in their fangs, so
they may try to hold onto their victim for some time.

Western Diamondback (or Prairie)
Rattlesnake

Massasauga Rattlesnake

Coral Snake

•

•
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Sources:
https://nmpoisoncenter.unm.edu/education/pub-ed
https://www.nps.gov/bica/learn/nature/prairie-rattlesnake.htm
https://www.livescience.com/43938-coral-snakes-colors-bites-farts-facts.html

2.9.6 SPIDERS AND SCORPIONS
2.9.6.1

HAZARD IDENTIFICATION

A large variety of spiders and a few varieties of scorpion may be encountered during site activities. While most
bites merely cause localized pain, swelling, reddening, and in some cases, tissue damage, there are a few spiders
and one variety of scorpion that are dangerous due to the severity of the physiological effects caused by their
venom. The SSHO will brief site personnel as to the identification and avoidance of these dangerous spiders and
scorpion. These species include the black widow and the brown recluse or violin spiders, and the bark scorpion.
Species of spiders and the bark scorpion are included in Table 2.3.

2.9.6.2

HAZARD MITIGATION/PREVENTION

2.9.6.2.1 The field teams will avoid spiders, webs, and dark, damp places whenever possible during the course
of field activities. An individual who believes he or she has been bitten by a black widow or brown recluse spider
will be immediately transported to a hospital. The spider or scorpion will be collected (if possible) for confirmation
of the species. Extreme caution will be used when lifting logs and debris, since spiders and scorpions are typically
found in these areas.
2.9.6.2.2 The best spider and scorpion bite mitigation is avoidance. The following measures will help in this
process:
•
•
•
•

•

Personnel will review the types of harmful spiders and scorpion most common to LF029 area. This will
be reviewed during site-specific safety training. Regardless of type, all insects will be avoided.
Personnel will wear pants either tucked into boots or taped to boots and long-sleeved shirts as protection.
Personnel will watch where they sit and where they place their hands and feet.
Personnel will avoid rock piles, stacks of old boards, and brush piles in wooded areas. If it is necessary
to move these items, personnel will use a remote means to relocate the material. Prior to entering a
heavily wooded or brushy area, personnel will look carefully.
Personnel will never handle spiders or scorpions appearing to be “dead”, as they may not be dead.

Table 2.3
Common Name

Black Widow

Poisonous Spiders and their Characteristics
Characteristics
The black widow spider is a coal-black, bulbous spider, ¾ to
1½ inches in length, with a bright red hourglass on the underside of the abdomen. The black widow is usually found in
dark moist locations, especially under rocks and rotting logs,
and may even be found in outdoor toilets where they inhabit
the underside of the seat. Victims of a black widow bite may
exhibit the following signs or symptoms:
• Sensation of pinprick or minor burning at the time of the
bite.
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Poisonous Spiders and their Characteristics

Common Name

Characteristics
• Appearance of small punctures (but sometimes none are
visible).
• After 15 to 60 minutes, intense pain is felt at the site of
the bite, which spreads quickly, and is followed by profuse
sweating, rigid abdominal muscles, muscle spasms,
breathing difficulty, slurred speech, poor coordination, dilated pupils and generalized swelling of face and extremities.

Apache Brown Recluse

The Apache brown recluse is light to dark brown in color, and
about an inch in length including the legs. In New Mexico,
there are three species of brown spiders: the blanda, desert
and Apache. All three species look similar and may or may
not have the “violin” marking. These spiders may be found
under objects on the ground, like rocks and boards, rarely in
houses. The venom is very potent and can be deadly. Victims of an Apache brown recluse bite may exhibit the following signs or symptoms:
• Blistering at the site of the bite, followed by a local burning
at the site 30 to 60 minutes after the bite.
• Formation of a large, red, swollen, postulating lesion with
a bull's-eye appearance.
• Systemic effects may include a generalized rash, joint
pain, chills, fever, nausea and vomiting.
• Pain may become severe after 8 hours, with the onset of
tissue necrosis.

Bark Scorpion

The bark scorpion is yellow in color, with 4 sets of legs and
two pinchers in front of their long bodies, and 1 to 1 ½
inches long. They sting with the tips of their tails. These scorpions like dark and damp places and can climb virtually any
surface except glass and clean plastic. Victims of a bark scorpion bite may exhibit the follow signs or symptoms:
• Pain and burning at the site of the bite, with numbness
and tingling distant to the site of the bite.
Systemic effects may include difficulty swallowing and an
increase in saliva or drooling, muscle twitching, respiratory
problems, slurred speech, vomiting and nausea, and restlessness and irritability.

2.10 BLOODBORNE PATHOGENS
2.10.1 HAZARD IDENTIFICATION
Bloodborne pathogens enter the human body and blood circulation system through punctures, cuts, or abrasions
of the skin or mucous membranes. They are not usually transmitted through ingestion (swallowing), through the

Activity Hazard Analysis

W912DY-17-D-0005, TO F0776

June 2019

Former Army Landfill 29
Holloman Air Force Base
SSHP for Interim Measures

Revision 0
Page 2-23

lungs (breathing), or by contact with whole, healthy skin. However, under the principle of universal precautions,
all blood will be considered infectious, and all skin and mucous membranes will be considered to have possible
points of entry for pathogens. Potential bloodborne pathogen exposures include:
•
•
•
•

Contact with contaminated medical equipment or medical waste or sharps;
Medical emergency response operations such as administering first aid or cardiopulmonary resuscitation (CPR):
Contact with human waste such as domestic sewage; and
Accidental contact with blood from cuts and scratches incurred during field operations such as brush
clearing, excavation, or clearance of munitions debris.

2.10.2 HAZARD MITIGATION/PREVENTION
Whenever there is a potential for exposure, personnel will wear the proper PPE (including gloves and masks,
when appropriate) to prevent exposure to bloodborne pathogens. If exposure to bloodborne pathogens is suspected, the UXOSO/UXO Quality Control Specialist (UXOQCS) will be informed and immediate medical attention
will be sought.
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Staff Organization, Qualifications, and
Responsibilities
Staff organization, qualifications, and responsibilities are discussed in Chapter 3 of the APP.
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Training
Training requirements are discussed in Chapter 4 of the APP.

Training
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Personal Protective Equipment
5.1 PERSONAL PROTECTIVE EQUIPMENT SUMMARY
5.1.1
Hazard and risk assessment is a continuing process to be conducted throughout the duration of the
project. Changes in specific PPE may be made in accordance with information obtained from actual implementation of site activities. As a rule, levels of PPE or the incorporation of respiratory protection will need to be
reassessed if any of the following occur:
•
•
•

Appearance of previously unidentified or anticipated chemicals, conditions, or task hazards;
Ambient weather conditions change that impact the use of assigned PPE; or
A new task is introduced or a previously assigned and evaluated task is expanded in scope.

5.1.2
If activities are added to the Performance Work Statement after approval of this SSHP, the SSHO shall
identify and assess the activity hazards and relay that information to the PHSM and U.S. Army Engineering and
Support Center, Huntsville (CEHNC). The PHSM will prepare an amendment to the APP and submit the amendment for approval from USACE. The amendment will be added to the SSHP upon CEHNC.

5.2 RESPONSIBILITIES
5.2.1
•
•
•
•
•
•

5.2.2
•
•
•
•

The SSHO must ensure that:
Personnel are trained in the proper wearing, donning, and doffing procedures for the PPE used at the
site;
PPE used is properly fitted;
PPE is in good serviceable condition;
Replacement PPE is on hand and serviceable; and
PPE use complies with all applicable OSHA, USACE, and Parsons’ regulations.
A written certification is maintained that identifies the name of each employee training, the date(s) of
the training, and the subjects taught. When the SSHO has reason to believe that an affected employee
who has been trained does not have the understanding and skill required of the training, the SSHO shall
retrain the employee.
All site personnel using PPE must ensure that:
Appropriate type of PPE is being used as specified for each individual task;
PPE is serviceable;
PPE is clean; and
Defective PPE will be turned in to the SSHO.

5.3 TASK-SPECIFIC LEVELS OF PPE
Personnel working at LF029 shall use the appropriate type of PPE specified in this plan for each individual task.
This SSHP makes provisions for the use of the following levels of PPE, in accordance with the hazards and contamination level anticipated for each task or operation: Level D, Level C, and Level B. The following paragraphs
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describe the PPE requirements for activities and locations on the sites. Criteria for selection, upgrade, and
downgrade of PPE are found in Tables 5.1 through 5.3.

5.3.1 SPECIAL PPE CONSIDERATIONS
The following special considerations shall be observed in the selection of PPE by site taskings (summary in table
5-1):
•
•

•

•

Hard hats will be required when working around heavy equipment or when an overhead hazard exists.
Safety-toed boots meeting ASTM Standard F2413 will be worn unless an approved Activity Hazard Analyses (AHA) for that specific activity states otherwise. UXO personnel or others whose job tasks require
no metal parts in their footwear will wear non-conductive footwear with protective caps or composite
toe footwear.
Safety glasses will be selected that provide site personnel with the best protection from not only physical
hazards, such as flying objects, but that also provide adequate splash protection. Safety glasses will be
worn when an eye hazard exists (i.e., when using a weed eater). If a chain saw is used, a face shield will
be worn in addition to safety glasses.
The SSHO and field team members will continually evaluate site tasks to identify hazards and will provide necessary and appropriate PPE to ensure the safety and health of site personnel, regardless of the
activity they perform.

Table 5.1
PPE Ensemble per Task
Site Task
Project Mobilization / Demobilization
Site Setup
Brush cutting
Road Preparation
Surface Clearance
DGM – IVS Setup
DGM –seed installation
DGM – Data Collection
IHF Setup
VCS Construction
Fueling operations (outside VCS)
Fueling operations (inside VCS)
Training
Excavations
Soil sample collection from pits and soil spoils
Spoil Pile Sorting of material
Air Monitoring
Headspacing
Moving VCS with Crane
Personnel Decontamination Station
Heavy Equipment decontamination
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Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level D3
Level C2 or B1 (dependent on CA air monitoring levels)
Level D3, C2, & B1
Level C2 or B1 (dependent on CA air monitoring levels)
Level C2 or B1 (dependent on CA air monitoring levels)
Level C2 or B1 (dependent on CA air monitoring levels)
Level D3 outside VCS, Level C2 inside VCS
Level C2
Level D3
Level C2 or B1 (dependent on CA air monitoring levels)
Level C2 (with protective splash face shield)
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Table 5.1
PPE Ensemble per Task
Site Task
Intact CWM item x-ray operations
Intact CWM item assessment and packaging
IHF Entry (with CWM/BWM item inside)
Emergency Rescue – CA detected in Air
IDW Handling
Backfilling

Initial PPE Required for Site Taskings
2

Level C or B1 (dependent on CA air monitoring levels)
Level C2 or B1
Based on first entry air monitoring results (minimum Level C
if potential BWM inside)
Level C2 or B1 (dependent on CA air monitoring levels)
Level C2
Level D3

Notes:
1 - Level B- NIOSH-approved CBRN mask, CBRN filter, chemical resistant boots or boot covers, nitrile gloves, Tychem F suit)
2 - Level C (NIOSH-approved CBRN mask, CBRN filter, chemical resistant boots, boot covers, nitrile gloves, Tychem F suit)
3 - Level D including gloves and boot covers
4 – A slung mask may be worn by site personnel inside the exclusion zone if the UXOSO deem it appropriate or necessary based on the
task being performed. (ie. Morning setup and evening re-set of equipment)

5.3.2 LEVEL D PPE
Level D PPE is the level of protection for PPE level for characterization activities being conducted which do not
contain a risk of airborne exposure to CA, BA, or other hazardous substances. Level D PPE is not allowed in
areas of the site where airborne hazards are known or expected to exist. Level D PPE should also be worn only
if the activity in which personnel are engaged does not have the potential for splash, immersion or any other
contact with hazardous substances. Level D includes the following:
•

Cotton coveralls or work clothing.

•

Sturdy work boots with steel toe (or composite material) excluding surface clearance activities

•

Safety glasses with side shields or goggles

•

Hard hat when working around heavy equipment or when an overhead hazard exists.

•

Leather or canvas work gloves when a scrape or cut hazard exists.

•

Hearing protection, when working around heavy equipment, powered tools or noise areas inherent
to the site location.

5.3.3 LEVEL C PPE
Level C affords protection from casual contact with contaminated soil and materials, and also protects against
a potential for airborne exposure to hazardous substances (depending on the concentration) with the use of
air-purifying respirators (APRs). Level C will be worn as specified in Table 5.2 and when working in any areas
with historical use of CA/BA or biological simulant. Level C PPE includes the following:
•

NIOSH CBRN-approved air-purifying respirator;

•

Tychem® F coveralls with hood (CA and BA contamination);

•

Inner nitrile gloves;

•

Butyl-rubber gloves;
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•

Outer nitrile gloves (worn over the outer butyl-rubber gloves and changed between sample locations);

•

Chemical-resistant boots;

•

Hard hat (if overhead hazard is present); and

•

External hearing protection (if a noise hazard exists).

•

Cotton under-clothing?

5.3.4 LEVEL B PPE
Level B PPE offers improved protection against the inhalation of airborne contaminants due to the use of supplied air or self-contained breathing apparatus (SCBA) respirators. However, the type of protective suit used
with this level of protection is not airtight and skin exposure to hazardous vapors is possible. Therefore, this
level of protection is not acceptable for use where liquid or vapor contact with chemical agents presents a serious safety or health threat via dermal contact. Level B can, however, be used under conditions where: 1) the
CA/BA and other hazards of concern are not acutely skin toxic and vapor levels are being monitored when
working with acutely skin toxic materials; 2) there is no potential for liquid contact, and 3) it is needed to protect site workers from non-CA/BA hazardous chemicals. The Level B ensemble includes the following:
•

NIOSH-approved and CBRN-certified SCBA;

•

Tychem® F coveralls with hood;

•

Inner nitrile gloves;

•

Butyl-rubber gloves;

•

Outer nitrile gloves (worn over the outer butyl-rubber gloves and changed between sample locations), when sampling;

•

Chemical-resistant boots.

•

Hard hat (as required when working adjacent to heavy equipment); and

•

External hearing protection (where a noise hazard exists).

•

Cotton under-clothing?
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Table 5.1
PPE Ensemble Selection Criteria
Criteria for Use

Level of Protection
Level D

Initial level of protection for all non-intrusive activities.

Level C

Initial level of all intrusive operations due to potential presence of BA. Level C
is also appropriate for CA component if the following criteria are met:

Level B

•

Compounds detected at action limits but equal to or below 1x short
term exposure limit (STEL) for GB and

•

No CA splash hazard exists.

Upgrade to Level B for personnel working within the EZ, if:
•

Air monitoring detects any potential CA; or

•

Detected compounds are equal to or above 1 x STEL for CA, if applicable; and

•

No CA splash hazard exists.

1 For

historical use of BA see Table 2.2
Note: See the Air Monitoring Plan provided by Combat Capabilities Development Command Chemical Biological Center
(CCDC CBC) [Appendix G of the UFP-QAPP].

5.4 RESPIRATORY PROTECTION REQUIREMENTS
The respiratory protection requirements have been designed to comply with applicable Army regulations and the
OSHA regulations found in 29 CFR 1910.134 and the USACE requirements manual EM 385-1-1 Section 5.G and
shall not be changed without prior approval from the PSHM and CEHNC. Information on the Respiratory Protection Program can be found in SOP HS-08.02 Respiratory Protection Plan (Appendix M). Due to the low possibility
of biological agent present, APR’s will need to be checked and cleared after passing back through the PDS with
an onsite detection device for biological agent, after each downrange team visit. If an onsite detection device is
not possible to attain, then the project will need to consider purchasing a second APR for each downrange team
member as backup.

5.5 PPE INSPECTION, CLEANING, MAINTENANCE, AND STORAGE
5.5.1
All PPE shall be inspected before being used to ensure that it is in functional order and that its structural integrity has not been compromised. Reusable PPE (such as safety glasses and hard hats) also will be
inspected before being used if it has been in storage for any length of time and following any maintenance. Hard
hats will be inspected for damage or cracks. Site personnel finding a piece of PPE that is defective will report it
to the SSHO, and the defective article will be repaired or replaced.
5.5.2
Any PPE stored and designated as emergency rescue equipment will be inspected when it is brought
to the site or secured for the project, and periodically thereafter, to ensure that the equipment is not being
adversely affected by prolonged storage. Any equipment found to be defective will be replaced immediately.
Inspections will be recorded on the Safety Log.
5.5.3
PPE will be maintained in accordance with the manufacturer's instructions, and only by personnel who
have received proper instruction in the maintenance of the PPE. PPE will be stored in order that the equipment’s
natural shape is not compromised.
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5.6 CHANGES TO PPE
If work tasks are added to the project after approval of this SSHP that change the type or level of PPE, the SSHO
will identify and assess the task hazards and relay that information to the PSHM and USACE Safety Specialist.
The PSHM will prepare an amendment to the SSHP and submit the amendment for approval from USACE, as
appropriate. The amendment will be added to the SSHP upon approval.
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Medical Surveillance
6.1
Personnel engaged in hazardous waste operations will be enrolled in a medical monitoring program
that compiles with 29 CFR 1910.120(f), the medical evaluation requirements under 29 CFR 1910.134, and the
Department of the Army’s memorandum “Interim Guidance on Occupational Health Practices for the Evaluation
and Control of Occupational Exposures to Nerve Agents GA, GB, GD, GF and VX and Mustard Agents H, HD, and
HT” Department of Army November 16, 2012. A letter signed by a physician attesting to each worker’s fitness
for duty will be provided to the SSHO prior to beginning work. The letter will indicate whether the employee, a
category I worker, is cleared to wear respiratory protection and can be assigned to perform operations at sites
containing mustard and nerve agent. Copies of these letters will be filed on-site. The procedures for implementing Parsons’ Medical Surveillance Program are contained in SOP H&S-02.02 Medical Surveillance, Medical Records, and Emergency Care (Appendix M of the UFP-QAPP).
6.2
Field employees with potential for exposure to nerve agent will undergo a separate baseline and exit
blood test. The test will be performed for employees whose site responsibilities may entail the potential exposure
to nerve agent (examples are downrange team members and PDS personnel). Personnel will have two blood
draws to establish the baseline red blood cell Cholinesterase Test (RBC ChE) prior to the start of CWM operations.
The first baseline blood draw will occur during the first week of mobilization and the second baseline blood draw
will be performed at least 24 hours after and not more than 14 days after the first blood draw. A post exposure
blood draw will be performed within a week after the employee completes site operations. Both the baseline and
post exposure RBC ChE test will be analyzed by a cholinesterase testing laboratory that complied with the requirements stated in paragraph 2-9 of the Interim Guidance on Occupational Health Practices for the Evaluation
and Control of Occupational Exposures to Nerve Agents GA, GB, GD, GF and VX (November 16, 2012). The
baseline and post exposure test results will be reviewed by a designated physician who will issue a report indicating whether there has been a significant change in cholinesterase activity.
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Exposure Monitoring and Air Sampling Program
7.1 INTRODUCTION
This chapter covers the requirements for air monitoring in the workspace during intrusive and soil sampling operations for releases of airborne hazards and includes organizational responsibilities, definitions, air monitoring requirements, and required actions. Detailed procedures for air monitoring are
provided in the Combat Capabilities Development Command Chemical Biological Center (CCDC CBC) Air
Monitoring Plan (Appendix G of the UFP-QAPP).

7.2. ORGANIZATIONAL RESPONSIBILITIES
7.2.1

COMBAT CAPABILITIES DEVELOPMENT COMMAND CHEMICAL BIOLOGICAL CENTER (CCDC CBC)

The responsibilities of the CCDC CBC Environmental Monitoring Laboratory include:
•
•
•

Conduct on-site analysis and confirmation for air monitoring samples and headspace samples
collected from soil, scrap, PPE, and bulk item samples.
Collect and retain all chemical agent related air monitoring data. Resulting data analysis from
daily air monitoring should be summarized and presented to the
SSHO, Site Manager (SM), and the CEHNC On-Site Safety Representative.

7.2.2 CONTRACTOR
7.2.2.1 The Contractor is responsible for overall coordination of the field operations. Key personnel
related to the air monitoring are the SM, the SSHO, and the Field Team Leader. Besides directing the
overall operations, the SM assists the SSHO with reporting the results of the air monitoring with site
workers and forwards all air monitoring records to the appropriate organizations. The purpose of forwarding air monitoring records is to assist those organizations with maintaining exposure records for
their workers.
7.2.2.2 The SSHO briefs the site workers on the results of air monitoring and is responsible for
changes to PPE level. The SSHO is responsible for ensuring that health education materials used in
worker training programs are readily accessible to all persons with an exposure potential to chemical
agents and industrial chemicals. The SSHO will be responsible for the safe setup of the work site, including the placement of the PDS. The SSHO must also verify that the required health-related training
has been conducted and has been renewed annually (Section 7.9).
7.2.2.3 The Field Team Leader is responsible for coordinating the air monitoring of selected industrial
chemicals and airborne particulates during intrusive and sampling operations. This air monitoring will
be conducted with approved industrial air monitors, PIDs, and particulate air monitors. A more detailed
discussion of the Field Team air monitoring responsibilities is included in Sections 7.6.6 and 7.6.7 of
this chapter.
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7.3 DEFINITIONS
7.3.1

AIRBORNE EXPOSURE LIMIT (AEL)

AELs are the allowable concentrations in the air for workplace and general population exposures. AELs
include general population limits (GPLs), immediately dangerous to life or health (IDLH) values, worker
population limits (WPLs), short term exposure limits (STELs), permissible exposure limits (PELs), and
threshold limit values (TLVs). Established STEL, PEL, and IDLH values for chemicals of concern are
listed in Table 2.2 and GPL and WPL values are included in Table 7.2. Further details can be found in
Appendix G.

7.3.2

EXCURSION

An increase in the concentration of chemical agent, industrial chemical, or particulate present in an
environment above a given concentration reference point, e.g., the concentration goes above the WPL’s
8-hour time-weighted average (TWA) concentration.

7.3.3

GENERAL POPULATION LIMIT (GPL)

The GPL is the maximum concentration to which the general population may be exposed 24 hours per
day, 7 days per week, for a 70-year lifetime. The GPL applies to the entire general population including
all ages and medical conditions. The GPL will not be monitored because no effective field monitoring
technology is available.

7.3.4

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH)

An atmosphere that poses an immediate threat to life would cause irreversible adverse health effects
or would impair an individual’s ability to escape from a dangerous atmosphere, regardless of PPE use.
For planning purposes, the respirator wearer shall be unaffected by the environment for up to 30
minutes without any respirator being worn. IDLH also includes atmospheres where oxygen content by
volume is less than 19.5 percent.

7.3.5

WORKER POPULATION LIMIT (WPL)

The WPL is the maximum allowable 8-hr time-weighted average (TWA) concentration that an unmasked
worker can be exposed to for an 8-hour workday and 40-hour week for 30 years without adverse effect.

7.3.6

SHORT TERM EXPOSURE LIMIT (STEL)

The STEL is the maximum concentration to which unprotected chemical workers may be exposed to for
up to 15 minutes continuously.

7.3.7

PERMISSIBLE EXPOSURE LIMIT (PEL)

OSHA sets permissible exposure limits (PELs) to protect workers against the health effects of exposure
to hazardous substances. PELs are regulatory limits on the amount or concentration of a substance in
the air. OSHA PELs are based on an 8-hour TWA exposure and may be reported as a TWA exposure
limit, a 15-minute STEL, or a ceiling (NIOSH Pocket Guide to Chemical Hazards, September 2016 and
29 CFR 1910.1000).
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THRESHOLD LIMIT VALUE ® (TLV)

TLVs are advisory exposure guidelines, not legal standards, established by the American Conference of
Government Industrial Hygienists (ACGIH®). TLVs refer to airborne concentrations of chemical substances and represent conditions under which it is believed that nearly all workers may be repeatedly
exposed, day after day, over a working lifetime without adverse health effects. The TLV may be a TWA
exposure limit (TLV-TWA), a 15-minute STEL (TLV-STEL), or a ceiling (TLV-C) (ACGIH 2019 Threshold Limit
Values for Chemical Substances, Physical Agents, and Biological Exposure Indices).

7.4 MONITORING REQUIREMENTS
The Implementation Guidance Policy requires that any workplace associated with, near, or surrounding
activities involving chemical agents will be monitored. Air monitoring for both the WPL and the STEL are
required when mustard agent is potentially present. References for the guidance policy follow.
•

•

•

7.4.1

Memorandum, Implementation Guidance Policy for New Airborne Exposure Limits for GB, GA,
GD, GF, VX, H, HD, and HT, Raymond J. Fatz, Deputy Assistant Secretary of the Army (Environment, Safety and Occupational Health) OASA (I&E), dated June 18, 2004.
Implementation Guidance Policy for Revised Airborne Exposures Limits for GB, GA, GD, GF, VX,
H, HD, and HT, Department of the Army, Office of the Assistant Secretary of the Army Installations and Environment, 18 June 2004.
Interim Recommendations for Airborne Exposure Limits for Chemical Warfare Agents H and
HD (Sulfur Mustard), Department of Human Services, Centers for Disease Control and Prevention, Federal Register, Vol. 69, No. 85, Monday, May 3, 2004, p. 24164-21168.

WPL MONITORING

WPL monitoring may be either historical, real-time, or near-real-time based on the CCDC CBC Air Monitoring Plan for the site. Records will be maintained of excursions above the WPL including location,
time, date, and the names of potentially exposed personnel, at a minimum. Historical monitoring for
the WPL is conducted using Depot Area Agent Monitoring System (DAAMS) located at the work site.

7.4.2

STEL MONITORING

Areas involving operations where a release of chemical agent into the operating environment at levels
exceeding the STEL can reasonably be expected to occur will be monitored. At this site, this will be
defined as areas where a potential release of chemical agent might occur. The monitoring will be conducted using equipment capable of measuring the chemical agent level in real-time or near-real-time
ensuring that the duration of 15 minutes associated with the STEL is not exceeded. The monitoring
equipment must be set to an alarm or notification level to account for the accuracy and precision of the
equipment being used. Records will be maintained of excursions above the STEL including location,
time, date, and the names of potentially exposed personnel, at a minimum. Near-real-time monitoring
is conducted using the Miniature Chemical Agent Monitoring System (MINICAMS).

7.5 EXCEEDANCE OF AIRBORNE EXPOSURE LIMITS
7.5.1

EXCURSION OF WPL FOR CHEMICAL AGENT GB

Regardless of monitoring method, when monitoring indicates excursions of chemical agent levels above
the WPL, the following actions will be completed:
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• Restrict the area until the source is identified and corrected and subsequent monitoring indicates GB levels are below the WPL. Demonstration that these levels are below the WPL will be
provided by two consecutive full-shift (8-hr) monitoring events (using the DAAMS). Restrictions
include administrative controls (reducing stay time), increased PPE, and engineering controls
(running filtration system), at the discretion of the SSHO.
• Notice of the WPL excursion will be provided to all site workers. At the first opportunity – such
as the next site safety briefing – the SSHO will notify the site workers on the WPL excursion.
Written notice will be posted at the site office, command post, or other convenient location.
The notice must include the following information:
o Location of the WPL excursion (e.g., work site or sample location).
o Period when the excursion occurred (e.g., between 0900 and 1300 hours).
o Name of chemical agent detected (e.g., mustard).
o WPL of chemical agent in mg/m3 (e.g., 0.0004 mg/m3 for mustard).
o Concentration of chemical agent exceeding the WPL in mg/m3.
o Names of exposed employees.
o Statement of future action to limit future excursions.
• Notice must also be provided to a competent medical authority. The SSHO will send a copy of
the WPL excursion notice for Parsons employees to WorkCare (see Emergency Contact Sheet).
The information provided to WorkCare must include the date of birth and employee number of
the potentially exposed workers. In addition, notice of WPL excursion will be provided to subcontractors, as applicable. This may be done directly or through the PSHO. The same information contained in the WPL excursion notice plus the contact information for the SSHO must
be provided.

7.5.2

EXCURSION OF STEL FOR THE CHEMICAL AGENTS GB

When monitoring indicates excursion of airborne mustard and Lewisite in excess of the STEL, the following actions will be completed:
•

•

•

•

Reporting of a chemical event must occur for the following circumstances:
o Chemical agent exceeding the STEL is confirmed.
o Unprotected personnel have been exposed to a known release of chemical agent exceeding the STEL for 15 minutes or more.
Decontamination of personnel exposed to an environment with liquid or aerosol nerve agent,
or where nerve agent exceeded the STEL. Such personnel will require decontamination to below the STEL prior to release from the Contamination Reduction Zone (CRZ).
Monitoring and, if necessary, decontamination of PPE exposed to an environment where nerve
agent exceeded the STEL. PPE exposed to chemical agent cannot be reused and must be disposed of.
Medical examinations must be performed of exposed and potentially exposed workers defined
as:
o Exposed workers exhibit clinical signs or symptoms consistent with nerve agent exposure.
o Potentially exposed workers are defined as individuals who were present within an exclusion zone where:
 Nerve agent levels exceed the protective capability of the PPE, or
 Nerve agent levels exceed the STEL in the presence of unprotected workers
or there is a breach in the PPE of a worker.
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EXCURSION OF PELS, TLVS®, AND AELS

7.5.3.1 Monitoring for industrials may be conducted using MINICAMS or industrial monitors designed
to detect those compounds. Some industrials are highly volatile compounds and may not be easily
confirmed. Therefore, any excursion of industrial PELs, or the TLV (whether from MINICAMS or industrial
monitors) will be assumed real and the appropriate actions will be taken.
7.5.3.2 Excursion of the TLVs for VOCs and airborne particulates will also require immediate actions
to be taken. Discussion of the types of air monitoring and associated actions required if excursion
occurs for VOCs and airborne particulates is covered in Section 7.6.6 and Tables 7.1 and 7.2 of this
document.

7.6 MONITORING PROCEDURES
7.6.1

WPL MONITORING FOR CHEMICAL AGENTS

CCDC CBC will conduct area monitoring for GB during intrusive and sampling activities. Monitoring for
this agent will be based on the known history of the landfill. Monitoring will be conducted as described
in the CCDC CBC Air Monitoring Plan. Open air monitoring for the WPL of these agents will typically
involve placing a dedicated DAAMS pump at the work site. Additional monitoring support is typically
provided by the MINICAMS; however, the MINICAMS cannot be relied upon to detect concentrations of
these agents at the WPL.

7.6.2

STEL MONITORING FOR CHEMICAL AGENTS

CCDC CBC will also conduct monitoring to the STEL for GB during intrusive and sampling activities. Monitoring for this agent will be based on the known history of the landfill. Monitoring will be conducted as
described in the CCDC CBC Air Monitoring Plan. Open air monitoring for the STEL involves the use of
the MINICAMS at the work site. Confirmation of MINICAMS detections is provided by a second DAAMS
pump at the work site (separate from the DAAMS used to monitor for the WPL).

7.6.3

STEL MONITORING FOR DECONTAMINATION CONFIRMATION

7.6.3.1 Monitoring for STEL levels is required to confirm the decontamination of personnel that have
been exposed or potentially exposed to chemical agent. This monitoring will be conducted in the medical monitoring area that will be established near the Personnel Decontamination Station (PDS). Procedures for the medical monitoring area are presented in the CCDC CBC Air Monitoring Plan in Appendix
G.
7.6.3.2 Monitoring for the STEL is also used to determine whether soil samples or equipment has
been contaminated (headspacing). In these instances, the MINICAMS is typically used although the
DAAMS can be used to monitor the headspace for samples and equipment.

7.6.4

HTW AIR MONITORING

7.6.4.1 The HTW air contaminants to be measured include volatile organic compounds (VOCs). A PID
will be used to conduct general VOC monitoring during intrusive and sampling activities. Table 7.1
shows the VOC concentrations in the breathing zone as detected by the PID and also shows the required
PPE level.
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VOCs Concentrations and Required PPE Levels

Sustained Concentration of VOCs in
Breathing Zone (1 minute)

Required Level
of Protection

0 to 10 ppm

Level D

>10 to 50 ppm

Level C

>50 to 500 ppm

Level B

>500 ppm

Stop work; reevaluate activities at work
area

7.6.5

AIRBORNE DUST MONITORING

7.6.5.1 Airborne concentrations of dust will be monitored with a particulate monitor when earth moving equipment is being used outside of the VCS. Action levels for dust can be found in Table 7.2.

7.7 AIR MONITORING WITHIN EXCLUSION ZONE
Components of monitoring and action levels are noted in Table 7.2 of this chapter. CA air monitoring
will be conducted within the exclusion zone (EZ) at each intrusive location or during the sampling of
unknown substances. Dust monitoring will be conducted if deemed necessary by the SSHO. Table 7.2
details the compounds that will be monitored at the site, parties responsible for monitoring, and how
detections are confirmed.

7.8 MINICAMS ALARMS
7.8.1

IMMEDIATE ACTIONS

By definition, three consecutive alarms at a single monitoring position constitute one ringoff. After the
first alarm, the downrange team will leave the VCS and proceed to the EPDS (remaining within the EZ)
and await additional cycles. If two additional cycles indicate the presence of CA, the team will process
through the PDS and the rescue team will collect the DAAMS pumps in the appropriate level of PPE. If
the DAAMS samples confirm the presence of CA, appropriate mitigation of the CA source will begin, and
medical monitoring of the downrange team will continue if the appropriate PPE level was not in use at
the time of the first alarm. If two additional cycles do not indicate the presence of CA, the downrange
team will continue with sampling/waste sorting operations. If a MINICAMS alarm occurs that exceeds
the current level of PPE protection, intrusive activities will cease, and the sampling team will proceed to
the PDS. CCDC CBC will perform confirmation analysis if necessary, as indicated in the CCDC CBC Air
Monitoring Plan (Appendix E of the UFP-QAPP).

7.8.2

ALARM NOTIFICATION

If chemical agent or industrial chemicals are detected in the air, the Parsons PM, CEHNC PM,
HAFB Command Post. Appendix G of the UFP-QAPP contains additional information on communication, notification, and other required actions associated with the detection of airborne
chemical agents.
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Table 7.2
Compound

Classification / Description

Monitored by

Monitoring
Method

Confirmation
Method

Sarin (GB)

Nerve Agent

CCDC
CBC

MINICAMS/
DAAMS1

VOCs: Nonspecific
Dust

Industrial solvents

Parsons

PID

W912DY-17-D-0005, TO F0776

Airborne Exposure Limits
STEL
OSHA
PEL

GPL

WPL

DAAMS2

0.000001
mg/m3

0.00003
mg/m3

0.0001
mg/m3

N/A

N/A

N/A

N/A

N/A

Soils aerosolizing durParsons
Particulate
N/A
ing excavation
Monitor
Notes: 1DAAMS used for general area monitoring of WPL. 2DAAMS used at excavation
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Summary of Air Monitoring Procedures
ACGIH
TLV®

IDLH

Action Level

N/A

N/A

0.1
mg/m3

0.7 x STEL
0.00003
mg/m3 (WPL)

N/A

N/A

N/A

N/A

10 ppm

N/A

N/A

N/A

N/A

5.0 mg/m3

Action Taken (Summary)

See Table C-5.1
If WPL exceeded, impose administrative controls, provide notice
to workers, and implement excursion response.
Upgrade to Level C PPE
Implement dust suppression controls (reduce excavation speed,
apply water, etc.).
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ALARM CONFIRMATION

The MINICAMS is a very sensitive instrument and will respond to interferences. As a result, the MINICAMS may
produce false alarms. The action levels for air monitoring are listed in Table 7.2. The standard procedure is to
cycle the MINICAMS two additional times. Each cycle is approximately 10 minutes. Three consecutive alarms
will be considered an indication of detection. Alarm confirmation will be performed in accordance with the CCDC
CBC Air Monitoring Plan (Appendix E of the UFP-QAPP).

7.9 TRAINING REQUIREMENTS
To comply with air monitoring requirements, the following chemical agent specific training items will be included
in worker hazard communication training:
•
•
•
•
•
•
•

An explanation of the types of activities at the site that have a chemical agent exposure potential.
Methods used to help identify unknown substances and evaluate work areas with a chemical agent
exposure potential.
An explanation of the potential acute and chronic health effects associated with chemical agent exposure and the purpose and description of the chemical agent medical surveillance program.
Protective measures including administrative controls, engineering controls, PPE, and safe work practices.
Emergency procedures including self-aid, buddy-aid, first aid, and decontamination.
An explanation of the chemical agent SDSs and applicable SOPs regarding the handling and disposal of
materials contaminated with CA and BA.
Emergency evacuation and notification procedures.

Site workers must have direct access to chemical agent SDSs and must be readily accessible during an emergency.

Exposure Monitoring and Air Sampling Program
W912DY-17-D-0005, TO F0776

June 2019

Former Army Landfill 29
Holloman Air Force Base
SSHP for Interim Activities

Revision 0
Page 8-1

Heat and Cold Stress
8.1 HEAT STRESS
There is potential for heat stress for this project because the field work may be conducted during the summer
months when the average high temperature can reach over 90 degrees in Otero County (www.usclimatedata.com). Therefore, extra care must be taken to observe and respond to symptoms. Sweating does not
cool the body unless the sweat is evaporated from the body. The use of some PPE can reduce the body’s ability
to eliminate large quantities of heat because the evaporation of sweat is decreased. The body's effort to maintain
an acceptable temperature may become impaired and this may cause heat stress. Increased body temperature
and physical discomfort also promote irritability and a decreased attention to the performance of hazardous
tasks.

8.1.1 TYPES OF HEAT STRESS
8.1.1.1 Heat stress related problems include heat rash, fainting, heat cramps, heat exhaustion, and heat
stroke. Heat rash occurs because sweat is not evaporating, making the skin wet most of the time. Standing erect
and immobile allows blood to pool in the lower extremities. As a result, blood does not return to the heart to be
pumped back to the brain and fainting may occur. Heat cramps are painful spasms of the muscles due to excessive salt loss resulting from profuse sweating. Heat exhaustion occurs because of the large fluid and salt loss
from profuse sweating.
8.1.1.2 Heat stroke occurs when the body's temperature regulatory system has failed. Skin is hot, dry, red,
and spotted. These skin color changes may not be readily evident in darker skinned individuals and other signs
must be relied upon. The affected person may be mentally confused, delirious, and convulsions may occur. A
person exhibiting signs of heat stroke should be removed from the work area to a shaded area immediately. The
person should be soaked with water and fanned to promote evaporation. Medical attention must be obtained
immediately. EARLY RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEANS OF PREVENTING
BRAIN DAMAGE OR DEATH.

8.1.2 EARLY SYMPTOMS OF HEAT STRESS RELATED PROBLEMS
Personnel should recognize the early symptoms of heat stress. These symptoms include:
•
•
•
•
•
•
•

Reduced performance;
Lack of coordination;
Lack of alertness;
Unsteady walk;
Excessive fatigue;
Muscle cramps; or
Dizziness.
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8.1.3 WORK/REST REGIMEN
8.1.3.1 The management of risk for heat stress exposures centers around the principal of job-specific controls. Controls that will be implemented to reduce the potential for heat stress includes: use of acclimated personnel, providing adequate replacement fluid, educating individuals to recognize the early symptoms of heat
stress, use of cooling vest, physiological monitoring, and development of a work/rest schedule that will prevent
the onset of heat stress. Work/rest regimens will be implemented in accordance with the limits specified in
Table 8.1 for Level D PPE and Table 8.2 for Levels C and B PPE.

Table 8.1

Permissible Heat Exposure Threshold Limit Values [°C and (°F)
WBGT] when Level D or Modified Level D PPE is Worn
Workload/WBGT

Work/Rest Regimen
75% to 100% Work, each hour
50% to 75% Work, each hour
25% to 50% Work, each hour
0% to 25% Work, each hour

Table 8.2

Light
⁰C (⁰F)

31.0 (87.8)

Moderate
⁰C (⁰F)

28.0 (82.4)

Heavy
⁰C (⁰F)

31.0 (87.8)

29.0 (84.2)

27.5 (81.5)

32.0 (89.6)

30.0 (86.0)

29.0 (84.2)

32.5 (90.5)

31.5 (88.7)

30.5 (86.9)

-

Permissible Heat Exposure Threshold Limit Values
[°C and (°F) WBGT] when Levels C , B, or A PPE is Worn
Workload/WBGT

Work/Rest Regimen
Continuous Work

Light
⁰C (⁰F)

24.5 (76.1)

Moderate
⁰C (⁰F)

Heavy
⁰C (⁰F)

22.5 (72.5)

21 (69.8)

75% Work – 25% Rest, each hour

25.5 (77.9)

23.5 (74.3)

22.5 (72.5)

50% Work – 50% Rest, each hour

26.5 (79.7)

24.5 (76.1)

23.5 (74.3)

25% Work – 75% Rest, each hour

27.5 (81.5)

26 (78.8)

25 (77)

NOTE: The workload category may be established by ranking each job into light, medium, or heavy:

• Light: up to 200 kcal/hr or 800 Btu/hr: e.g., sitting or standing to control machines, performing light hand or arm
work.
• Moderate: 200-350 kcal/hr or 800-1400 Btu/hr: e.g., walking about with moderate lifting and pushing.
• Heavy: 350-500 kcal/hr or 1400-2000 Btu/hr: e.g., pick and shovel work.
• Very Heavy: vigorous work conducted at a fast pace.
Source: ACGIH, 2016.
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8.1.3.2 Work schedules may be adjusted in accordance with physiological monitoring results. If this is done,
the SSHO must perform the monitoring or designate someone to do the monitoring and a record must be maintained for each person so that core body temperature trends can be monitored. If at the end of a work period,
the core body temperature for any unacclimated team member exceeds 38 degrees Celsius (ºC) (100.4ºF) or
acclimated team member exceeds 38.5⁰C (101.3⁰F), then the next lower work/rest regimen will be instituted. If
no team member’s core body temperature exceeds 37.5ºC (99.5ºF), then the next higher work/rest regimen may
be instituted.
8.1.3.3 A Wet Bulb Globe Temperature (WBGT) monitor may be used to monitor for conditions that pose a
threat of heat stress. WBGT monitoring should be conducted by the SSHO when the ambient temperature exceeds 75ºF. Once the WBGT has been determined, the SSHO can estimate workers' metabolic heat load using
Table 8.1 and Table 8.2 to determine the appropriate work/rest regimen. Modification to the work/rest schedule
can be instituted by the SSHO based on physiological monitoring data.
8.1.3.4 Whenever a new team member begins work on-site, that member’s entire team will use the appropriate table for establishing the work/rest regimen until the new team member is acclimated.
8.1.3.5 Workers who exhibit heat stress shall seek medical attention. Parsons employees must contact WorkCare prior to seeking medical attention unless the person is suffering from a heat stroke. Those who have more
than one heat-related episode in a month will have a doctor’s written release prior to returning to exposures in
a potential heat stress environment.

8.1.4 PREVENTION OF HEAT STRESS
Proper training and preventive measures will aid in averting loss of worker productivity and serious illness. Heat
stress prevention is particularly important because once a person suffers from heat stroke or heat exhaustion,
that person may be predisposed to additional heat related illnesses. To avoid heat stress, the following steps
should be taken:
•

•
•
•
•

•

•

Adjust work schedules.
o Modify work/rest schedules as described above.
o Mandate work slowdowns as needed.
Perform work during cooler hours of the day, if possible.
Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel during rest periods.
Ensure workers are acclimated to weather conditions and have extensive experience in the selected
level of PPE. Workers can be acclimatized by gradually increasing the workload over a period of days.
Maintain worker's body fluids at normal levels. This is necessary to ensure that the cardiovascular system functions adequately. Daily fluids intake must approximately equal the amount of water lost in
sweat, e.g., 8 fluid ounces (0.23 liters) of water must be ingested for approximately every 8 ounces
(0.23 kg) of weight loss. The normal thirst mechanism is not sensitive enough to ensure that enough
water will be drunk to replace lost sweat. When heavy sweating occurs, encourage the worker to drink
more.
The following strategies will be used to ensure the maintenance of proper hydration:
o Maintain water temperature at 50° to 60°F (10° to 16.6°C).
o Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or diluted drinks) before
beginning work.
o Urge workers to drink at least 4 ounces of water every 15 to 20 minutes, or at each monitoring
break. A total of 1.0-1.6 gallons (4 to 6 liters) of fluid per day are recommended, but more may
be necessary to maintain body weight.
Train workers to recognize the symptoms of heat-related illnesses.
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Ensure workers monitor their coworkers for symptoms of heat stress by implementing a “buddy system”.
Provide potassium supplements (banana or potassium chloride tablets).
Rotate personnel and alternate job functions.

8.1.5 TREATMENT OF HEAT STRESS
Table 8.3 provides first aid steps suggested for victims of heat stress.

Table 8.3

Suggested Treatment Actions for Heat Stress

Condition

Suggested Treatment Actions

Heat Rash

• Keep the affected area dry
• Use dusting powder to increase comfort

Heat Cramps

• Stop all activity
• Sit in a cool place
• Do not return to work for a few hours after the cramps subside – further exertion may lead to heat exhaustion or stroke
• Seek medical attention if the worker has heart problems, worker is on
a low-sodium diet, or the cramps do not go away in an hour

Heat Exhaustion

•
•
•
•

Heat Stroke

• Call 911
• Move to a cool shaded area
• Cool by soaking clothes with water, spraying or showering them with
water, or fanning body

Move to a cool, shaded (or air-conditioned) area
Loosen any restrictive clothing
Drink plenty of water
Pat skin with a damp rag or sponge

Source: Adapted from Centers of Disease Control and Prevention Workplace Safety
and Health Topics, www.cdc.gov/niosh/topics/heatstress

8.1.6 SUNBURN
Personnel working in an environment exposed to solar radiation with the potential for sunburn will use sunscreen
with a sun protection factor of 30 or greater, and will be encouraged to wear hats, long sleeve shirts, sunglasses,
and other protective attire.

8.2 COLD-RELATED ILLNESS
8.2.1 GENERAL
8.2.1.1 Exposure to low temperatures presents a risk to employee safety and health both through the direct
effect of the low temperature on the body and collateral effects such as slipping on ice, decreased dexterity, and
reduced dependability of equipment. Work conducted in the winter months can become a hazard for field personnel due to cold exposure. The average lowest temperature in Otero County, NM in December and January is
31 degrees (www.usclimatedata.com). All personnel must exercise increased care when working in cold environments to prevent accidents that may result from the cold. The effects of cold exposure include frostbite and
hypothermia. Wind increases the impact of cold on a person's body. Systemic cold exposure is referred to as
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hypothermia. Local cold exposure is generally labeled frostbite. Recognition of the symptoms of cold-related
illness will be discussed during the health and safety briefing conducted prior to the onset of site activities.
8.2.1.2 Hypothermia is a life-threatening condition in which the core body temperature falls below 95°F. Hypothermia can occur at temperatures above freezing particularly when the skin or clothing becomes wet. During
exposure to cold, maximum shivering occurs when the core temperature falls to 95°F. As hypothermia progresses, depression of the central nervous system becomes increasingly more severe (Table 8.4). This accounts
for the progressive signs and symptoms ranging from sluggishness and slurred speech to disorientation and
eventually unconsciousness.

Table 8.4

Progressive Clinical Symptoms of Hypothermia

Core Temperature (°F)

Clinical Symptoms

95°

Maximum shivering

87° - 89°

Consciousness clouded; blood pressure becomes difficult
to obtain; pupils dilated

84° - 86°

Progressive loss of consciousness; muscular rigidity; respiratory rate decreases

79°
70° - 72°

Victim rarely conscious
Maximum risk of ventricular fibrillation

8.2.1.3 Frostbite is both the general and medical term given to areas of cold injury. Unlike hypothermia, frostbite rarely occurs unless environmental temperatures are less than freezing and usually less than 20°F. Frostbite
injuries occur most commonly on the distal parts of the body (nose, earlobes, hands, and feet) that are subject
to intense vasoconstriction. The three general categories of frostbite are:
•
•
•

Frostnip - A whitened area of the skin that is slightly burning or painful.
Superficial frostbite - Waxy, white skin with a firm sensation but with some resiliency. Symptomatically
feels “warm” to the victim with a notable cessation of pain.
Deep frostbite - Tissue damage deeper than the skin, at times, down to the bone. The skin is cold, numb,
and hard.

8.2.2 PREVENTING COLD EXPOSURE
In preventing cold stress, the SSHO must consider factors relating to both the worker and the environment.
Training, medical screening, establishment of administrative controls, selecting proper work clothing, and windchill monitoring all contribute to the prevention of hypothermia and frostbite.
•

•

Training - Recognizing the early signs and symptoms of cold stress can help prevent serious injury.
Therefore, workers will be trained to recognize the symptoms of hypothermia and frostbite and have
appropriate first-aid instruction. When the air temperature is below 50°F, the SSHO will inform workers
of the proper clothing requirements and any work practices that are in effect to reduce cold exposure.
Administrative Controls - The SSHO will establish a work/rest schedule based upon worker monitoring.
At the first sign of uncontrollable shivering the worker will be rested in a heated shelter. Work will stop
when the air temperature reaches 0°F.
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Clothing - Workers will be encouraged to layer clothing when air temperature is below 50°F. Clothing
that has a high insulation value will be worn under protective garments. Insulated gloves will be worn
when the wind chill index is below 32°F.

Heat and Cold Stress

W912DY-17-D-0005, TO F0776

June 2019

Former Army Landfill 29
Holloman Air Force Base
SSHP for Interim Activities

Revision 0
Page 9-1

Safety SOPs, Engineering Controls, and
Work Practices
9.1 SITE RULES/PROHIBITIONS
9.1.1
Field personnel must be able to recognize and understand potential hazards associated with the operations they will be performing. Personnel active in site operations must be thoroughly familiar with the programs, practices, and procedures outlined in this SSHP. SOPs for specific activities are contained in Appendix M
of the UFP-QAPP.
9.1.2
•
•

•
•
•
•
•
•
•
•
•
9.1.3

The following are considered standard safe work practices for work on this project:
Eating, drinking, chewing tobacco, applying makeup, smoking, and carrying matches or lighters are prohibited when conducting anomaly investigations for MEC.
Field crew members will be familiar with the physical characteristics of the site during intrusive investigations, including:
o Accessibility to associates, equipment, vehicles, and communication;
o EZ location and boundaries;
o Site access; and
o Nearest water sources.
Site workers will use PPE as specified in this SSHP.
Use of heavy equipment on site (e.g., trucks and bobcats) may be hazardous to site workers. All field
crew members will stay clear while heavy equipment is being operated.
Wearing of jewelry, such as rings and loose bracelets and necklaces, will be prohibited in order to avoid
their entanglement in site machinery or equipment.
Overhead power lines downed electrical wires, and buried cables may pose a danger of shock or electrocution if workers contact or sever them during site operations.
Buddy system procedures will be enforced during site operations.
Site personnel will perform only those tasks that they are qualified to perform.
Site visitors are to be escorted by qualified personnel at all times.
Running and horseplay are prohibited in all areas of the site.
The number of personnel in the EZ will be the minimum number necessary to perform the work tasks in
a safe and efficient manner.
The SSHO will maintain and, when necessary, update the SOP documents onsite.

9.2 CA/BA SAFETY
Personnel working in areas suspected of being contaminated with chemical agent will implement the following
measures:
•
•

If CA is detected while wearing personal clothing, the clothing will be treated as IDW and disposed of
appropriately. If CA is not detected, the clothing will be washed between uses.
Open sores or wounds will be evaluated by first aid personnel or SSHO and covered with a dressing prior
to admittance to the work site.
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Areas where CA or BA are suspected of being present will be clearly identified to all site personnel.
Personnel will be reminded of the possible presence of CA and BA during morning safety meetings.
Eating, drinking, chewing and smoking will not be permitted in work areas suspected of containing CA
or BA. The SSHO will designate safe locations (separated from the work areas) where these activities
will be allowed.
Supplies of decontaminating solutions and emergency flushing devices for personnel decontamination
will be made available in work areas where coring and sampling activities are in progress.
Each worker will be examined for signs of CA exposure before leaving the worksite. If signs of possible
exposure are detected, the individual will be immediately transported to the local medical facility for
further examination.

9.3 WORK PERMIT REQUIREMENTS
Work permits are anticipated to be required from Holloman AFB for excavation and electrical work to be conducted at the site. The SM will coordinate with the installation to obtain the permits well in advance of starting
intrusive work and also obtain any required utility clearances.

9.4 MATERIAL HANDLING PROCEDURES
Soil handling procedures are outlined in the Soil Handling in Chemical or Other Hazardous Environments AHA.

9.5 DRUM/CONTAINER/TANK HANDLING
The handling of drums, such as opening, sampling, and disposal is outlined in the Drum Handling AHA.

9.6 TREATMENT TECHNOLOGIES
The implementation of treatment technologies is not planned for the interim measures.
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Site Control Measures
10.1 ESTABLISHING EXCLUSION ZONES
10.1.1
The EZ is an area used to protect the public and nonessential personnel from inadvertent detonations.
The exclusion zone distance for a site is defined as the greater of the Minimum Separation Distance (MSD) for
unintentional detonation of a munition or the Maximum Credible Event (MCE)-based 1% Lethality Distance. When
the VCS is used, the EZ distance is reduced to within 168 feet of the VCS for fragmentation from an explosive
munition and to the confines of the VCS for the effects of chemical agent vapors.. Access to the EZ will be limited
to essential personnel conducting the fieldwork. Ingress and egress from the EZ will be controlled through monitoring roads or trails transitioning through the MRS. Support staff and other nonessential personnel will remain
outside the EZ while intrusive operations are underway.
10.1.2
The EZ for nonessential personnel for an unintentional detonation is the HFD for the munition with
the greatest fragmentation distance (MGFD), which is a distance based on the maximum blast effect and the
distance a fragment can travel and cause injury to individuals or damage to equipment. The MGFD associated
with the interim measures and the resulting HFD, or EZs have been included in the Chemical Safety Submission
(CSS).
10.1.3
Access to the site beyond the EZ will be monitored, with any roads or trails being marked through the
use of barricades or flags. In some instances – such as on a busy road – it may be necessary to post a site
worker at the road to announce when vehicles are entering and exiting the marked EZ so that the investigating
team can pause any intrusive operations.

10.2 CONTAMINATION-REDUCTION ZONE
A CRZ will be required for this project in the form of a PDS to be used by personnel transferring from the EZ to
the support zone (SZ). See Chapter 11 for a discussion of decontamination.

10.3 SUPPORT ZONE
The SZ is considered a clean area and will be located at a sufficient distance from the intrusive activity to ensure
the safety of the SZ personnel. Public access beyond the SZ will be prevented during intrusive operations. The
SZ contains the command post and other support supplies.
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Personal Hygiene and Decontamination
11.1 DECONTAMINATION PROCEDURES FOR PERSONNEL
11.1.1 INTRODUCTION
To prevent harmful materials from being transferred into clean areas or from exposing unprotected workers, all
field personnel and equipment exiting an area of potential contamination when there are indications of CA, BA,
or industrial contaminants, either through air monitoring or visual inspection, will undergo decontamination. The
extent of decontamination depends on a number of factors, the most important being the type and concentration
of the contaminant involved. Down range teams that have conducted sampling or other intrusive activities or
who have worked in a potentially contaminated environment, must process through the PDS upon return. DA
PAM 50-6 and the April 1, 2009 Interim Guidance – Chemical Warfare Materiel Responses and Related Activities
requires confirmation of decontamination of injured personnel prior to leaving the site using either the Automatic
Continuous Air Monitoring System (ACAMS) or MINICAMS. Only the MINICAMS will be available for use; therefore,
injured personnel that have been working within the EZ in the event of a detection of CA or release will process
through the PDS and then will be monitored using the MINICAMS for verification of decontamination. This process will only apply to CA casualties. If severe trauma occurs, the decision that the personnel have been adequately decontaminated will be at the discretion of the SSHO. This chapter discusses decontamination of personnel. Chapter 12 discusses decontamination of equipment.

11.1.2 GENERAL
11.1.2.1 Where there is a possibility of contact with CA or BA contamination, an emergency personnel decontamination station (EPDS) will be established in the EZ to reduce or control gross contamination at the source.
This EPDS (step pan/water/brushes) will be set up downrange near the intrusive site (Figure 11.1 shows an
example of an EPDS set-up). The EPDS is used for gross decontamination but, during an emergency, may be bypassed if there is an imminent danger to one of the team members as a result of an accident. The EPDS will be
located just outside of the VCS when it is being used for intrusive operations.
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Figure 11-1
EPDS Layout
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Table 11.1
EPDS Setup for Gross Decontamination
Station
Station 1:

Gross decontamination

Station 2:

Rinse

Tasks
1. Use scrub brush and decon solution over the areas of
the body which may have come into contact with contamination, quickly knocking off any visible contaminated media (e.g., mud, dust). Ensure boot bottoms
are washed. Wash hands with sponge and decon solution. In a non-emergency situation, remove any potentially contaminated media that comes off easily.
2. Quickly rinse the areas of the body which were previously scrubbed with decon solution. Rinse hands.
During non-emergency activities, rinse equipment.
3.

Proceed to PDS

11.1.2.2 A PDS will be set up for all intrusive operations or operations where CA or BA may be present. This
PDS will be set-up in the CRZ to facilitate decontamination in the event of suspect CWM/BWM being encountered
and to prevent EZ personnel from transferring contamination to the SZ. All personnel entering or exiting the EZ
during set-up and intrusive operations will be required to report to the PDS. The full 8-station PDS will be set up
for intrusive operations with significant risk of exposure to CA/BA regardless of PPE level in current use. This is
done as a contingency in the event that CA is detected. Refer to Figure 11.2 for a generalized PDS layout.
11.1.2.3 As personnel move through the PDS, PPE will be removed in the order of highest to lowest potential
contamination. This outside-in removal process will be used to minimize the contamination of inner clothing or
the body.
11.1.2.4 Personnel will, under all circumstances, wash hands, face, and other exposed skin areas immediately
after leaving the CRZ for breaks, lunch, or at the end of each work day. Clean storage space will be provided for
the employee's street clothes along with benches to facilitate changing of clothing.
11.1.2.5 The SSHO is responsible for ensuring the PDS is set-up each day and ready for operation in the event
that CA and/or suspected CWM is detected. The PDS corridor will be lined with 6-mil or greater plastic sheeting
(or equivalent) and will be large enough to contain the decon shuffle pans and poly drums required for the stations inside the PDS. The PDS must also accommodate any spillage, splash or over spray which may occur during
the use of these stations. Used water will be poured or pumped into a container. In the event of a CA detection
or if suspect CWM/BWM is encountered, the decontamination water will be sampled and analyzed by the chemical agent capable laboratory for CAs. The sample results will determine if the waste is to be handled as CAcontaminated waste.

11.1.3

PERSONNEL DECONTAMINATION PROCEDURES

11.1.3.1 If suspected CWM/BWM or CA/BA is encountered, downrange personnel will decontaminate thoroughly, remove PPE very carefully, and follow the decontamination procedures outlined in the following paragraphs to minimize the potential for contaminant contact and migration. Site personnel using these procedures
must remember and understand that improper decontamination can lead to not only personal contamination,
but also to contamination of other site personnel, equipment, personal property, and the general public. If there
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are no indications of CA/BA during intrusive activities, workers will still wash hands, face, and boots. Skin decontamination will be conducted using a soapy water wash and water rinse. If CA is detected on three consecutive MINICAMS cycles, downrange personnel will process through the PDS and will be monitored for verification
of decontamination within the medical monitoring tent. The potentially exposed downrange personnel will enter
the medical monitoring tent and the MINICAMS will be used to perform this decontamination verification. The
procedure for conducting the decontamination verification is outlined in the Air Monitoring Plan (Appendix G of
the UFP-QAPP).
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Figure 11-2
Generalized PDS Layout
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Table 11.2
Stations for Level D and Decontamination
Station

Tasks
1. Deposit equipment used downrange (tools, sampling devices and containers, monitoring instruments, radios,
clipboards, etc.) on plastic drop cloths or in containers
with plastic liners. Segregation at the drop reduces the
probability of cross contamination.
2.Wash boots and gloves with cleaning solution followed
by a rinse.
3. Water rinse to remove cleaning solution.

Station 1:

Segregated Equipment
Drop

Station 2:

Gross decontamination

Station 3:

Boot decontamination

Station 4:

PPE removal

4. Remove outer gloves, and boot covers if worn, coveralls
or Tychem suit, Inner gloves, then main boots.

Station 5:

Non-CA APR removal

5. Remove mask and place in mask drop.

Station 6:

Wash

6. Wash hands and face. (Wash station needed)

Station 7:

Decontamination Monitoring Verification

Station 8:

Shower

7.Personnel will be monitored via MINICAMS for verification of decontamination if a MINICAMS ring off has occurred.
8.Personnel shower (Optional)

11.1.3.2 Table 11.2 contains the standard operating procedures that will be followed during decontamination
of personnel through the PDS wearing Level D protective ensemble. Personnel working in Levels C and B protection will undergo decontamination as indicated in Table 11.3.
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Table 11.3
Stations for Levels C and B Decontamination
Station

Tasks

Station 1:

Segregated Equipment
Drop

1. Deposit down range equipment (tools, sampling devices and containers, monitoring instruments, radios, clipboards, etc.) on plastic drop cloth or in container with 6-mil liner.

Station 2:

Gross decontamination

2. Spray decon solution on outer garments starting at
the top of head and proceeding down to boots (concentrate on folds between fingers, underarms, and
soles of boots). (bleach only when CA detected in air
monitoring)

Station 3:

Boot decontamination

3. Water rinse to remove cleaning solution.

Station 4:

Scrub outer garments

4 .Scrub outer garments from head to toe using soap
and water (again focus on folds, between fingers, underarms, and soles of boots).

Station 5:

Rinse outer garments

5a.Rinse off soap and decon solution using copious
amounts of water. (Repeat as necessary to completely remove decon solution and soap).

PPE removal

5b.1) Remove tape (wrist, ankles, suit, and mask).
2) Remove outer garments. If SCBA worn, PDS personnel will remove SCBA before outer garments are
removed. Worker will remain in mask.
4) Remove Tychem F suit.
3) Remove inner garments.
4) CBRN or SCBA mask will remain on until person is
completely deconned or if there is a need for medical monitoring (CA detected).
6. Wash hands and face.

Station 6:

Wash

Station 7:

Decontamination monitoring verification

7. Personnel will be monitored via MINICAMS for verification of decontamination, only if exposure to CA environment was at or at or above STEL or PPE was
compromised.

Station 8:

Shower and redress

8. Personnel enter field shower, shower and then
dress. This step is only used in the event of CA detection downrange or if suspected CWM/BWM is discovered.

11.1.4 PDS ATTENDANT DUTIES
11.1.4.1 The PDS attendant (designated by the PDS Supervisor) ensures the PDS is set-up and operated in a
manner that prevents the contamination of site personnel and equipment and eliminates the migration of contamination to clean areas of the site. As outlined in Chapter 3, the staffing of the PDS will depend on the operations, PPE of down range team, and materials encountered. The PDS attendant duties include:
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1. On a daily basis, after the safety brief, prepare and direct assembly of the PDS required for the
day's operation.
2. Receive and put away all equipment passed from the hot side of the hot line after ensuring items
have been cleaned and decontaminated thoroughly.
3. After the final person has passed through the PDS, the attendant will retrieve and store away reusable equipment that has been previously decontaminated, including respirators, gloves, boots
and suits.
4. At the end of each day, the attendant will secure the PDS and dispose of all materials, as required,
including securing of disposal containers and transfer of used decontamination solutions to approved containers.
11.1.4.2
The PDS attendants shall wear a level of PPE that will provide adequate protection from the
hazards associated with assisting site personnel through the PDS.

11.1.5 DAILY PDS SHUTDOWN PROCEDURES
11.1.5.1
After assisting EZ personnel after the last work period, the PDS attendant, with the assistance
of a buddy, will secure the PDS using procedures that allow the attendant to simultaneously decontaminate as
the PDS is secured. To do this, the PDS attendant will initiate securing the PDS at the first station and work
back conducting personal decontamination and PDS security at the same time. This will be accomplished using the following general procedures (refer to Tables 12.1 through 12.3):
•

First gather and remove from the PDS all reusable equipment and transfer to the SZ to be stowed.

•

Wearing appropriate PPE (as specified in Chapter 5 of this SSHP), cross the hot line, if applicable,
wash and rinse suit and then, moving from dirtiest to cleanest, transfer decontamination solutions
to their respective storage containers.

11.1.5.2
These procedures will only be required in the event of chemical agent or industrial chemical
detection or if CWM is found.

11.2 EMERGENCY DECONTAMINATION PROCEDURES
11.2.1 GENERAL
In addition to routine decontamination procedures, emergency decontamination procedures must be established. In an emergency, the primary concern is to prevent loss of life or severe injury to site personnel. If immediate medical treatment is required to save a life, decontamination should be delayed until the person is
stabilized. If decontamination can be performed without interfering with essential life-saving techniques or
first aid, or if a worker has been contaminated with an extremely toxic or corrosive material that could cause
severe injury or loss of life, decontamination must be performed immediately.

11.2.2 PHYSICAL INJURY
11.2.2.1
Physical injuries can range from a sprained ankle to a compound fracture, from a minor cut to
massive bleeding. Depending on the seriousness of the injury, treatment may be given at the site by personnel
trained in first aid. For minor medical problems or injuries that involve chemical agent, the normal decontamination procedure should be followed. Following decontamination procedures, onsite support personnel will
stabilize for transport to a medical facility, if necessary.
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11.2.2.2
For more serious injuries involving chemical agent, additional assistance may be required at
the site or the victim may need to be transported to a medical facility. Life-saving care should be started immediately, without considering decontamination. The outside garments need not be removed unless they cause
delays, interfere with treatment, or aggravate the problem. Respirators and backpack assemblies must always
be removed. Chemical-resistant clothing can be cut away. If the outer contaminated garments cannot be
safely removed, the individual should be wrapped in plastic, rubber, or blankets to help prevent contaminating
medical personnel and the inside of the ambulance. Outside garments can be removed and decontamination
performed at the medical facility. Should any decontamination of injured personnel be required after transport
from the site, site personnel will accompany the injured to notify and assist the receiving medical facility. If
there are no indications of chemical agent, injuries may be treated down range without decontamination or
moving the injured.

11.2.3 HEAT STRESS
Heat-related illnesses range from mild heat fatigue to life-threatening heat stroke. Heat stroke requires prompt
treatment to prevent irreversible damage or death. Less serious stages of heat stress also require prompt attention because they can progress to heat stroke. Unless the victim is obviously contaminated, decontamination should be omitted or minimized, and treatment begun immediately. Protective clothing should be cut off.

11.2.4 HYPOTHERMIA AND FROSTBITE
Cold-related illnesses range from mild to severe forms of hypothermia and frostbite. Both illnesses should be
easily detected at mild stages of development. Decontamination procedures should be conducted as normal.
However, staff should work as quickly as possible in order to begin proper treatment.

11.2.5 CHEMICAL EXPOSURE
11.2.5.1

Exposure to chemicals can be divided into two categories:
•

Injuries from direct contact, such as acid burns or inhalation of toxic chemicals; and

• Injuries caused by gross contamination of clothing or equipment.
11.2.5.2
For inhaled contaminants, only qualified physicians can perform treatment. If the contaminant is on the skin or in the eyes, first-aid treatment generally includes flooding the affected area with water.
11.2.5.3
When protective clothing is grossly contaminated, contaminants may be transferred from the
wearer to treatment personnel and cause injuries. Unless severe medical problems have occurred simultaneously with the chemical splash, the protective clothing should be washed off as rapidly as possible and then
carefully removed.

11.3 GENERAL SANITATION
The sanitation provisions specified in Section 2 of EM 385-1-1 will be established and maintained on-site as
outlined in the following paragraphs. Eating, drinking, smoking, chewing, and application of cosmetics will be
restricted to the SZ.

11.3.1 DRINKING WATER
Cool, potable drinking water will be provided in sanitary, portable containers at all sites. Where necessary, disposable cups will also be provided and used to drink from the drinking water containers.
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11.3.2 TOILET FACILITIES
At a minimum, one portable toilet will be available on-site. If the field effort is expected to include more than 16
people, an additional toilet will be added.

11.3.3 HAND-WASHING FACILITIES
Hand-washing facilities or cleaning wipes will be provided in the portable toilet facilities and cleaning wipes will
be provided in the crew break area. Field team personnel will wash their hands prior to eating or drinking and
prior to leaving a site.

11.3.4 DESIGNATED SMOKING AREAS
Smoking will only be permitted in specific areas designated by the SSHO. At a minimum, a bucket of sand for
butt disposal and a fire extinguisher will be located at each smoking area.
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Equipment Decontamination
12.1 DISPOSABLE SAMPLING EQUIPMENT
Disposable sampling equipment will be the only equipment/tools used during the CA/BA/MC sampling at Landfill
29. Therefore, equipment decontamination is not anticipated. PPE used in sampling (liquids, soil, or sediment)
will be disposed of at the PDS and bagged at the PDS for headspacing to determine method of future disposal.

12.2 PROCEDURES FOR HAND-HELD EQUIPMENT DECONTAMINATION
12.2.1 Hand-held equipment and tools used inside the EZ remain in the EZ until work is completed at the
site. If chemical/biological agents are detected and confirmed, hand tools and equipment used on a
CWM/BWM site will receive, at a minimum, a three-stage wash and rinse prior to leaving the EZ. The first stage
is a wash in a 5% bleach solution. The second stage is a wash consisting of soapy water. The third step involves rinsing the item in clean water. Decontamination fluids will be collected in pans or buckets. The fluids
will be containerized and disposed of properly based upon the analytical results. After this three-stage
wash/rinse cycle, hand tools/equipment can be removed from the EZ, upon inspection and approval by the
SSHO or CEHNC Safety Specialist. Further use of these tools on this project will be allowed.
12.2.2 Hand tools and equipment with porous surfaces, such as those with wooden or foam-covered handles,
may allow for the absorption of contamination. If chemical/biological agents are suspected, items with potentially absorbed or surface chemical agent contamination will be tested by CCDC CBC personnel after the items
have been decontaminated in accordance with the procedure in paragraph 12.4. Items will be headspaced for
traces of chemical agent in accordance with procedures presented in the CCDC CBC Air Monitoring Plan (Appendix G). Items or equipment that cannot be decontaminated to allow its reuse will be disposed of per applicable laws and regulations. .
12.2.3 Whenever possible, equipment that could receive internal contamination or equipment that cannot be
washed and rinsed will be encapsulated in plastic prior to being placed in the EZ. For example, industrial airmonitoring equipment that is not water sealed can be wrapped in plastic with the exception of the air-sampling
inlet. After the air monitor is taken from the EZ, the plastic can be removed, the inlet cleaned, and as long as a
chemical agent release did not occur during site activities, the monitor can be taken out of the CRZ. If a chemical agent release did occur, then the hand-held equipment with the potential for internal contamination would
be considered CA contaminated and would be double plastic bagged and held, pending guidance from CEHNC.

12.3 HEADSPACE PROCEDURES
Headspace monitoring during decontamination procedures will be performed by CCDC CBC. Procedures for
headspace monitoring are presented in Appendix G.

12.4 PROCEDURES FOR HEAVY EQUIPMENT AND VEHICLE DECONTAMINATION
12.4.1
To the extent possible, heavy equipment will remain outside of the EZ. If heavy equipment requires
decontamination, a decontamination sump will be built just outside the berm area or adjacent to the PDS.
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12.4.2
Proper decontamination of equipment is extremely important to ensure contamination is not spread
to uncontaminated portions of the site or to site personnel. The layer of protection will be changed as needed
to prevent the spread of contamination to surfaces inside the operator area.
12.4.3
All equipment requiring maintenance or repair will be staged in the CRZ prior to servicing. The SSHO
or CEHNC Safety Specialist will properly inspect, and approve for general cleanliness, all heavy equipment prior
to the equipment exiting the CRZ for the SZ heavy equipment must be in a broom-clean condition, free of loose
dirt or stabilized material on tailgates, axles, and wheels. All surfaces that contacted potentially contaminated
materials, including soil, will be given a wash, in accordance with Chapter 13.3 of this SSHP, and clean water
rinse. Approval for heavy equipment removal from the CRZ will be based on visual inspection of all exposed
surfaces, and if needed, the analysis of smear samples.
12.4.4
Personnel assigned to heavy equipment decontamination shall wear the protective equipment, clothing, and respiratory protection consistent with the air monitoring STEL levels at the time the heavy equipment/vehicle become. Unless a full-face piece respirator is worn as part of this requirement, the decontamination personnel will wear a splash shield during the decontamination of heavy equipment/vehicles.
12.4.5
Heavy equipment taken into the EZ will be left in the EZ and shall be inspected and decontaminated
if an alarm or contact with suspect chemical agent occurs. Gross decontamination (brush off and remove any
visible contamination) will be performed and the equipment will be moved to the decontamination sump, pressure washed, and scrubbed to remove all gross debris. The equipment will then be washed with bleach solution
and brushes. The equipment is then rinsed with water. To perform headspace analysis of heavy equipment,
equipment will be placed in an Engineering Control Structure (ECS) or covered in plastic.
12.4.6
Prior to transfer of previously CA/BA-contaminated equipment outside of government control, decontamination must be conducted and verified in accordance to a method approved by CEHNC.
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Emergency Equipment and First Aid
13.1 FIREFIGHTING EQUIPMENT
Fire extinguishers will be maintained on-site by the SSHO in accordance with EM 385-1-1. Fire extinguishers will
also be placed in each work vehicle and at each designated smoking area.

13.2 FIRST AID EQUIPMENT
A minimum of one first aid kit will be maintained on-site by the SSHO and one will be available in each vehicle.
First aid kits used at the site will meet the requirements for a Type III, 16-unit kits as described in EM 385-1-1,
Paragraph 03.B. First aid kits will be easily accessible to all site workers, protected from the weather, and stored
in a manner that keeps the contained items sterile. The location(s) of the first aid kits will be clearly marked and
discussed during safety briefs.

13.3 MEDICAL SUPPORT
Onsite medical support will be provided during intrusive activities. The medical response team will include two
state or National Registry of Emergency Medical Technicians (EMT). In accordance with the PWS, at least one of
the EMTs will be a certified EMT P (paramedic) with special training in CWM casualty care. The onsite medical
support personnel will have a fully equipped Department of Transportation – approved ambulance necessary to
treat those personnel who become injured or exposed to the agents of concern during the investigation at the
Former Army Landfill 29.

13.4 OTHER EMERGENCY EQUIPMENT
In areas of high dust or other potential eye irritants, an emergency eyewash system meeting ANSI Z358.1 will be
maintained on-site by the SSHO and will be easily accessible to all site workers.
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Emergency Response and Contingency
Procedures
14.1 PRE-EMERGENCY PLANNING
14.1.1
Planning prior to an emergency event is one way to ensure the emergency will be minimized. Procedures for pre-emergency planning are addressed in SOP HS-03, ERCP (Appendix M, UFP-QAPP).

14.1.2 Based on the remoteness of the HAFB, on-site medical support will be included for all intrusive activities. Two state or National Registry of Emergency Medical Technicians (NREMT), certified in advanced life support systems (paramedics) will be provided. The paramedics will have a fully equipped Department of Transportation – approved ambulance necessary to treat those personnel who become injured or exposed to the
agents of concern during the investigation at the HAFB Landfill 29. The paramedics will be included in the intrusive operation as well as training, surveys, and exercises leading up to the intrusive work.
14.1.3 Emergency medical treatment and first aid will be handled by on-site medical support. Otherwise, first
aid procedures are covered by SOP HS-03, ERCP (Appendix M, UFP-QAPP). Suspected or actual CA casualties
will be transported to a Level 1 trauma center: University of New Mexico Hospital, 2211 Lomas Blvd. NE., Albuquerque, NM 87106 , phone # (505) 272-2111. Transport to University of New Mexico Hospital will consist of
airlift via a standing agreement with Gerald Champion Regional Medical Center. The primary hospital for nonCA related, life-threatening medical emergencies is the Gerald Champion Regional Medical Center, 2669 N. Scenic Dr., Alamogordo, NM 88310, phone # (575) 439-6100. The secondary hospital for non-life-threatening
medical issues is the Champion Urgent Care, 2539 Medical Dr., Alamogordo, NM 88310, phone # (575) 4665801. A map with driving instructions and a list of emergency numbers will be carried in each site vehicle and
by all personnel with health and safety responsibilities. A Memorandum of Agreement for medical support will
be executed with the University of New Mexico Hospital and Gerald Champion Regional Medical Center prior to
initiation of intrusive operations. For minor injuries, the injured person will be transported to the Champion Occupational Health Services for treatment. Directions to and addresses for each are shown in Figures 8-1 and 82 of the APP.

14.2 PERSONNEL AND LINES OF AUTHORITY
Required site personnel and their lines of authority are addressed in SOP HS-03, ERCP (Appendix M, UFP-QAPP).

14.3 CRITERIA AND PROCEDURES FOR EMERGENCY RECOGNITION AND SITE EVACUATION
Criteria and procedures for emergency recognition and site evacuation are addressed in SOP HS-03, ERCP (Appendix M, UFP-QAPP).

14.4 DECONTAMINATION AND MEDICAL TREATMENT OF INJURED
PERSONNEL
The medical treatment of injured personnel is addressed in SOP HS-03, ERCP (Appendix M, UFP-QAPP).
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14.5 MAP TO EMERGENCY FACILITIES
Maps to the emergency facilities are included in the Medical Support Plan – Subchapter 8.1 of the APP.

14.6 CRITERIA FOR ALERTING THE LOCAL COMMUNITY RESPONDERS
Emergency medical treatment and first aid will be handled by the onsite Medical team. Otherwise, first aid procedures are covered in SOP HS-03, ERCP in Appendix M of the UFP-QAPP. Location maps and directions to the
nearest hospital and urgent care clinic are included in the Medical Support Plan, Subchapter 8.1 of the APP.
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Attachment 2: Activity Hazard Analyses
AHA-1, Mobilization/Demobilization
AHA-2, Remote Vegetation Removal
AHA-3, IVS Operations (EM61 and MM)
AHA-4, Seed Installation
AHA-5, Digital Geophysical Mapping (EM61)
AHA-6, Digital Geophysical Mapping (MetalMapper)
AHA-7, Vehicle, Heavy Equipment, Utility Vehicle (UTV), and Battery-Operated Vehicles Operations
AHA-8, Intrusive Investigation Excavation for CWM
AHA-9, MEC Demolition Operations
AHA-10, Security Operations
AHA-11, Explosives Storage and Transportation (ESAT) Operations
AHA-12, UXO Escort/Avoidance
AHA-13, MPPEH Inspection and MD Turn-In
AHA-14, Air Monitoring
AHA-15, Fueling Operations
AHA-16, Cascade Breathing Air Operations
AHA-17, Decontamination Station for Personnel, Equipment and RCW Material
AHA-18, CWM Decontamination of Soils, Headspace Screening, and Drum Handling
AHA-19, Site Visitors
AHA-20, Emergency Rescue Operations
AHA-21, Fork-Lifts, Self-Propelled and Hydraulic Floor Jacks and Boom-Lifts Operations
AHA-22, Generator Operations
AHA-23, Soil Sampling and Collection
AHA-24, Soil Handling in Hazardous Chemical Environments
AHA-25, Power/Hand Tool Operation
AHA-26, Power Washer and Steam Generator Operations
AHA-27, Interim Holding Facility (IHF) Entry Operations
AHA-28, VCS Construction and Movement
AHA-29, X-Ray/ PINS Operations
AHA-30, Excavation Backfill
AHA-31, DAAMS Placement/Retrieval
AHA-32, CWM Packaging and Transport
AHA-33, Crane Operations
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Activity Hazard Analysis (AHA) 1
Mobilization/Demobilization
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Mobilization/Demobilization

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards








APP, Attachment 2, AHA 1

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the
site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Western Poison Ivy) will consist of long-sleeved shirts
and long pants, or coveralls; safety glasses; leather gloves; and
head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

L

S

N

L

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment.

1.4 Pinch and cut hazard from
assembly and placement of
equipment.

1.5 Lifting hazards.













1.6 Cold/Heat Stress.





1.7 Severe weather.
2. Receipt, Loading,
and Unloading of
Equipment

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.
2.2 Hot or cold weather
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Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Look out for moving equipment and vehicles.
Chock trailers when loading/unloading, or if unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls itemized in Control 1 are also applicable to Control 2.

Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Drink plenty of water to keep hydration up.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.3 Injury or damage from vehicle
and heavy equipment

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.








2.4 Noise in excess of OSHA
standards



2.5 Musculoskeletal injury





2.6 Pinch and cut from sharp
edges





3. Install Trailers,
Storage Containers

3.1 The Hazards itemized in
Hazards 1 and 2 are
applicable to Hazard 3.
3.2 Mechanical equipment






3.3 Injury from unserviceable or
defective hand tools
APP, Attachment 2, AHA 1





Be alert when working around heavy equipment.
Use a “ground guide” when backing, if vehicle is not equipped with
a backup alarm, if there is an obstructed view, or if in a congested
area.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Do not walk behind moving equipment and vehicles.
Make eye contact with operators or spotters.
Trailers must be chocked when loading and unloading or if
unhooked.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be worn.
This could be ear plugs, ear muffs or both depending on the noise
level. The site safety officer will measure the noise level of the
equipment and prescribe the applicable noise attenuation PPE to
be worn.
Use proper lift techniques,
Do not attempt to carry anything by yourself in excess of 50 lbs.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as straight
as possible and lift with your knees, not your back. Ensure you
have good visibility in the direction you are carrying an item.
When wearing equipment, tighten waist and chest straps to ensure
load is properly distribute
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections of equipment.
Use knives cautiously, cut away from body, ensure nobody is
around you, wear proper PPE (gloves).
The Controls itemized in Controls 1 and 2 are also applicable to
Control 3.
Use equipment according to manufacturer’s instructions.
Inspect equipment prior to use. Notify UXOSO if equipment is
unserviceable.
Tie up loose clothing or hair to ensure it does not become
entangled with moving parts.
Notify all parties of the location of the safety shut-off device.
Inspect tools prior to use. Inform UXOSO of unserviceable tools.
Tag as out of service and segregate.

Sev.

M
RAC

U

Ca

M

O

N

L

O

M

L

S

M

L

U

Cr

L

O

N

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
4. Shutdown,
Packing, and
Removal of
Equipment

4.1 The Hazards itemized in
Hazards 1 and 2 are
applicable to Hazard 4.
4.2 Injury from unserviceable or
defective hand tools

APP, Attachment 2, AHA 1

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





The Controls itemized in Controls 1 and 2 are also applicable to
Control 4.
Inspect tools prior to use. Inform UXOSO of unserviceable tools.
Tag as out of service and segregate.

Sev.

M
RAC

O

N

L

O

N

L
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Equipment to be Used

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

1. Personal Protective Equipment
• Safety boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Various ratchets/sockets
• Various wrenches
• Knives

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 1

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 2
Remote Vegetation Removal
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Remote Vegetation Removal

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Loading,
Unloading, and
Transport of
Equipment;
Equipment Setup

Hazards

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

1.2 Cold/heat stress

•
•
•
•

•
•
•
•
•

APP, Attachment 2, AHA 2

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Rugged terrain

1.3 Vehicle and heavy equipment
operation.

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing
Keep hands free (not in pocket) while walking
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy
equipment.
Wear a high-visibility vest when working around heavy
equipment.
Always use ramps when loading and unloading.
Keep clear of the trailer when unloading the Green Climber

Prob.

Sev.

RAC

O

N

L

S

N

L

U

Cr

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•
•

1.4 Hand and Portable Power
Tools

•
•
•
•

1.5 Noise in excess of OSHA
standards

•

1.6 Biological hazards

•

•

APP, Attachment 2, AHA 2

Look out for moving equipment and vehicles
Do not walk behind moving equipment and vehicles
Make eye contact with operators or spotters
Be wary of sloping ground and the potential for vehicle rollover.
Tool users inspect tools before use, replacing or repairing
damaged tools. Be sure that all safety guards are in place.
Depending on the tool, the appropriate PPE will vary and it, too,
must be serviceable, operable, and free from defects.
Operate power tools in accordance with manufacturer’s
instructions, WP and SOPs.
Hand and power tool use will be in accordance with EM 385-11, Chapter 13.
If the noise levels are higher than 85dB then the appropriate
hearing protection PPE must be worn. This could be ear plugs,
ear muffs or both depending on the noise level. The site safety
officer will monitor the noise level of the equipment and
prescribe the applicable noise protection PPE to be worn.
Conduct a survey of the area to be used to ensure there are no
biological hazards or endangered flora/fauna species present.
The individual conducting the survey must take precautions
and be certain that they are wearing a long-sleeved shirt and
have used the appropriate insect repellent as needed. Any
biological hazards encountered will be noted in the log and if
possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and
long pants, or coveralls; safety glasses; leather gloves; and
head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;
• Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

APP, Attachment 2, AHA 2

Sev.

M
RAC

o Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water. If an
embedded tick is located, WorkCare is to be contacted
in order to document when the tick was found.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) will
consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball
cap or head scarf. UXOSO will brief field crews on all potential
stinging and biting insects and poisonous snakes that inhabit
the work area. Descriptive Information Packets will be posted
in the Field Office and given to Field Team Leaders. Daily
protective controls will consist of:
• Field personnel need to be aware of their surroundings;
• Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.7 Back injury

1.8 Severe weather
1.9 Pinch and cut from sharp
edges

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•
•
•
•

1.10 Failure of integral safety
equipment

•
•

1.11 Injury or damage while
backing

•
•

2. Fueling

3. Remote Vegetation
Cutting and Removal;
Debris Removal

2.1 Fire/Explosion

•

3.1 Rugged terrain

•
•
•

3.2 Hot weather

•
•
•
•
•
•
•
•

3.3 Biological hazards

•
•

APP, Attachment 2, AHA 2

Use proper lifting techniques
Do not lift or carry objects greater than 50lbs without
assistance. Where practical use lift assist device (ie hand cart)
Review weather forecast for the work day
Notify UXOSO when severe weather is spotted
Workers will use good and serviceable leather gloves when
performing service checks and handling sharp objects
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates
If during inspection, safety features (lights, brakes, turn signals)
fail, vehicle is no longer operational and cannot be used until
repaired
Issued safety equipment (first aid kit, fire extinguisher, etc.)
must be present and functional before the vehicle is operated
Use a “ground guide” when backing if vehicle is not equipped
with a backup alarm or if there is an obstructed view, or if in a
congested area.
The trailer must be chocked when loading and unloading, or if
unhooked.
Refueling of all vehicles will be conducted in accordance with
the SSHP, SOPs and EM 385-1-1.
Proper fire extinguisher will be kept with the UV.
No “hot fueling” (e.g. with engine running) at any time.
Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing
Keep hands free (not in pocket) while walking
Wear gloves when handling hot metal objects
Wear clothing pertinent to the weather and mandatory use of
PPE
Drink plenty of water (4 oz of water every 15-20 minutes)
Follow work/ rest regimen
Follow buddy system and monitor each other for early
signs/symptoms of heat strain
Wear long sleeve shirts and pants to prevent exposure to UV
light and plant toxins
Use insecticides (permethrin) to clothing and repellant (DEET)
to exposed skin following manufacturer application
recommendations
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
3.4 Remote Vegetation Removal

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•
•
•
•

3.5 MEC presence

3.6 Hand and Portable Power
Tools

•
•
•
•
•
•
•
•
•

4. Policing site,
cleanup, and
departure

4.1 Rugged terrain

4.2 Hot weather

•
•
•
•
•
•
•
•
•

APP, Attachment 2, AHA 2

Only those trained in operation of the Green Climber will be
allowed to operate it. Training will be documented.
Always stay 100ft back from the Green Climber when in
operation.
Wear eye and glove protection when operating the Green
Climber.
Prior to operation conduct a safety check of the Green Climber
to ensure safety guards are in place.
Always stay behind the Green Climber when operating.
Personnel must be behind the DDESB regulation blast shield
during vegetation clearance operations.
Practice UXO avoidance (UXO Escort, magnetic locator)
A UXO Technician will walk and clear the path in front of any
brush clearing activities with heavy equipment (remote or
manually operated) prior to the start of operations
Do not handle MEC
Mark area so others are aware of MEC presence
Notify UXOSO, if suspected MEC is found
Tool users inspect tools before use, replacing or repairing
damaged tools. Be sure that all safety guards are in place.
Depending on the tool, the appropriate PPE will vary and it, too,
must be serviceable, operable, and free from defects.
Operate power tools in accordance with manufacturer’s
instructions, WP and SOPs.
Hand and power tool use will be in accordance with EM 385-11, Chapter 13.
Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing
Keep hands free (not in pocket) while walking
Wear gloves when handling hot metal objects
Wear clothing pertinent to the weather and mandatory use of
PPE
Drink plenty of water (4 oz of water every 15-20 minutes)
Follow work/ rest regimen
Follow buddy system and monitor each other for early
signs/symptoms of heat strain
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
4.3 Vehicle and heavy equipment
in area

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•

4.4 Noise in excess of OSHA
standards

4.5 Biological hazards

•
•
•
•

•
•

4.6 Back injury

APP, Attachment 2, AHA 2

•
•

Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy
equipment.
Wear a high-visibility vest and hard hat when working around
heavy equipment
Look out for moving equipment and vehicles
Do not walk behind moving equipment and vehicles
Make eye contact with operators or spotters
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing protection PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
protection PPE to be worn.
Wear long sleeve shirts and pants to prevent exposure to UV
light and plant toxins
Use insecticides (permethrin) to clothing and repellant (DEET)
to exposed skin following manufacturer application
recommendations
Use proper lifting techniques
Do not lift or carry objects greater than 50lbs without
assistance. Where practical use lift assist device (ie hand cart)
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Equipment to be Used
1. Personal Protective Equipment
• Safety toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hearing protection (as needed)
• Hardhats (as needed)
• Kevlar chaps during use of chainsaw
and brush cutter
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 2

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 3
IVS Operations (EM61 and MM)
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: IVS Operations (EM61 and MM)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Rugged terrain.



1.2 Biological hazards









APP, Attachment 2, AHA 3

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing
Keep hands free (not in pockets) while walking
Be wary of sloping ground and the potential for vehicle roll-over.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:

Prob.

Sev.

RAC
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N

L

O

N

L

Page 1 of 6

Activity/Work Task: IVS Operations
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•



APP, Attachment 2, AHA 3

Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;
• Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
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Activity/Work Task: IVS Operations
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.


1.3 Injury or damage from vehicle
and/or heavy equipment







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.








1.6 Cold/Heat Stress.





APP, Attachment 2, AHA 3

Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of: Field personnel need to be aware of their surroundings;
• Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
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Activity/Work Task: IVS Operations
Job Steps
Hazards
1.7 Severe weather
2. Setting up
equipment for IVS
operations.

3. Clear seeding
locations with
magnetometer.

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.
2.2 Injury or damage from vehicle
and heavy equipment

3.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 3.
3.2 MEC/UXO Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.




Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls itemized in Control 1 are also applicable to Control 2.




Be alert when working around heavy equipment.
Use a “ground guide” when backing, if vehicle is not equipped with
a backup alarm, if there is an obstructed view, or if in a congested
area.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Do not walk behind moving equipment and vehicles.
Make eye contact with operators or spotters.
Chock trailers when loading and unloading or if unhooked.
The Controls itemized in Control 1 are also applicable to Control 3.










3. Burying of
individual seed
items.

3.1 Hazards itemized in Hazard 1
and 2 apply to Hazard 3.
3.2 Use of hand and power tools









3.3 Injury from unserviceable or
defective hand tools




APP, Attachment 2, AHA 3

Observe the route of advance, foot placement and heed the
magnetometer alarm.
If a MEC item is encountered, alert the rest of the team and inspect
the item IAW the approved WP, SOP and EM 385-1-97.
The Controls itemized in Control 1 and 2 are also applicable to
Control 3.
When operating power tools, handle, operate and maintain IAW the
manufactures instructions, the approved WP, and applicable SOPs.
Inspect power tools prior to use to ensure that all hand and safety
guards are in place, that the chain (if present) is properly tightened,
and that the tool is in good working order.
PPE will be worn IAW the approved WP and inspected by the user
prior to donning.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect.
Hand and power tool use will be IAW EM 385-1-1, Chapter 13. Use
the proper tools for the specific job being performed.
Be certain that the tools to be used are serviceable and free of
slippery surfaces.
Inspect tools prior to use. Inform UXOSO of unserviceable or
defective tools.
Tag as out of service and segregate.
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Activity/Work Task: IVS Operations
Job Steps
Hazards
3.4 Musculoskeletal injury due to
improper shoveling

4. Collecting DGM
over the IVS.

4.1 The Hazards itemized in
Hazard 1, 2, and 3 are
applicable to Hazard 4.

APP, Attachment 2, AHA 3

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





Use proper shoveling techniques,
Ensure you have solid footing, leather work gloves, eye protection
and used proper shoveling techniques. (bend at knees keeping
back as straight as possible.
Avoid twisting while shoveling.
The Controls itemized in Control 1, 2, 3 are also applicable to
Control 4.

O

Sev.

M
RAC

M

M
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, shovel, auger)
• Various ratchets/sockets
• Various wrenches
• Magnetometers
• Shovels
• Picks
• Knives
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Skid Steer
• Trailer
• Mini Excavator
• Utility Terrain Vehicle

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure safe
operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•
Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspect repair, and test machinery or mechanized
equipment, vehicles, trailers, and utility vehicles, in
accordance with the manufacturer’s recommendations
and requirements. (refer to 385-1-1-18.A, F, G & J)
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator(s) is
required to sign the checklist, which will be stored in the
project files. (refer to 385-1-1- 18.A, F, G, & J.)

Name(s): TBD
Skid Steer, Min Excavator, and UTV Operator

4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 3

Date/Type:
Qualifications/Certification (s): Documentation of
Skid Steer, Mini Excavator, and UTV Operator
Competency/ experience.
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 4
Seed Installation
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Seed Installation

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Rugged terrain.



1.2 Biological hazards









APP, Attachment 2, AHA 4

M

Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing
Keep hands free (not in pockets) while walking
Be wary of sloping ground and the potential for vehicle roll-over.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: Seed Installation
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•



APP, Attachment 2, AHA 4

Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;
• Field personnel washing with poison ivy oil cleanser
(such as Tecnu©) (following directions on bottle) at
breaks and the end of each field day, or as soon as a
rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow
headed tweezers available in each field kit. The tick will
be grabbed where the mouthparts enter the skin and
the tick gently pulled out and then crushed. The bite
area and the hands will be cleansed with an antiseptic
wipe found in the field kit or soap and water.
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Activity/Work Task: Seed Installation
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.


1.3 Injury or damage from vehicle
and/or heavy equipment







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.









1.6 Cold/Heat Stress.





APP, Attachment 2, AHA 4

Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
UXOSO will brief field crews on all potential stinging and biting
insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of: Field personnel need to be aware of their surroundings;
• Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs,
any item that blocks your visibility or is too cumbersome to carry
alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N
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Activity/Work Task: Seed Installation
Job Steps
Hazards
1.7 Severe weather
2. Locate seed burial
locations.

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.
2.2 12-volt battery fire/explosion.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.




Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls itemized in Control 1 are also applicable to Control 2.



Battery Charging operations will be conducted IAW EM 385-1-1,
Chapter 11G.
Appropriate PPE will be worn.
Site vehicle battery will not be used as a back-up for this operation,
because it may damage the system and strand field crew.
Proper PPE will be worn during charging operations and may
include safety glasses with side shields and face shields or goggles;
acid resistant rubber gloves; protective rubber aprons and safety
shoes.
The Controls itemized in Control 1 are also applicable to Control 3.





3. Clear seed
locations with
magnetometer.

3.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 3.
3.2 MEC/UXO Hazards.





4. Burying of
individual seed items.

4.1 Hazards itemized in Hazard 1
and 2 are applicable to
Hazard 4.
4.2 Use of hand and power tools










APP, Attachment 2, AHA 4

Observe route of advance, foot placement, and heed the
magnetometer alarm.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP and
EM 385-1-97.
The Controls itemized in Control 1 and 2 are also applicable to
Control 4.
When operating power tools, they will be handled, operated and
maintained IAW the manufactures. instructions, the approved WP
and any applicable SOPs.
The power tool will be inspected prior to use to ensure that all hand
and safety guards are in place and that the chain, if present, is
properly tightened and that the tool is otherwise in good working
order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect.
PPE will be worn IAW the approved WP and inspected by the user
prior to donning.
Hand and power tool use will be IAW EM 385-1-1, Chapter 13. Use
the proper tools for the specific job being performed.
Be certain that the tools to be used are serviceable and free of
slippery surfaces.

Sev.
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Activity/Work Task: Seed Installation
Job Steps
Hazards
4.3 Injury from unserviceable or
defective hand tools

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.



4.4 Musculoskeletal injury due to
improper shoveling





APP, Attachment 2, AHA 4

Inspect tools prior to use. Inform UXOSO of unserviceable or
defective tools.
Tag as out of service and segregate.
Use proper shoveling techniques,
Ensure that you have solid footing, leather work gloves, eye
protection and used proper shoveling techniques. (bend at knees
keeping back as straight as possible.
Avoid twisting while shoveling.

Sev.

M
RAC

O

N

L

O

M

M
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, shovel, auger)
• Various ratchets/sockets
• Various wrenches
• Magnetometer
• Knives
• Shovels
• Pick
3. List of Heavy Equipment needed: (e.g.,
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Mini Excavator

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•
Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspect repair, and test machinery or mechanized
equipment and vehicles in accordance with the
manufacturer’s recommendations and requirements
(refer to 385-1-1-18.A & G.).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator(s)
is required to sign the checklist, which will be stored in
the project files (refer to 385-1-1-18.A & G).

Name(s): TBD
Mini Excavator Operator

4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Cellular telephone/radio

APP, Attachment 2, AHA 4

Date/Type:
Qualifications/Certification (s): Documentation of
Mini Excavator Operator Competency/
experience.
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 5
Digital Geophysical Mapping (EM61)
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Digital Geophysical Mapping (EM61)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards








APP, Attachment 2, AHA 5

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: DGM (EM61)
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•





APP, Attachment 2, AHA 5

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: DGM (EM61)
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

L

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment




Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
 Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.



The Controls itemized in Control 1 are also applicable to Control 2.







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.








1.6 Cold/Heat Stress.





1.7 Severe weather
2. Loading of
Equipment,
Transport of
Equipment to Site,
Unloading and
Setup of
Equipment

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.

APP, Attachment 2, AHA 5
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Activity/Work Task: DGM (EM61)
Job Steps
Hazards
3. Gather
Geophysical Data
by
Carrying/Moving
Instruments
across the Site

3.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 3.
3.2 MEC presence

3.3 Musculoskeletal injury

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.


The Controls itemized in Control 1 are also applicable to Control 3.








Practice UXO avoidance (UXO Escort, magnetic locator)
Do not handle MEC
Mark area so others are aware of MEC presence
Notify UXOSO, if suspected MEC is found
Use proper lift techniques,
Do not attempt to carry anything by yourself in excess of 50 lbs.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as straight
as possible and lift with your knees, not your back. Ensure you
have good visibility in the direction you are carrying an item.
When wearing equipment, tighten waist and chest straps to ensure
load is properly distribute
The Controls itemized in Controls 1 and 3 are also applicable to
Control 4.


4. Use of any
motorized vehicle
to tow DGM
equipment

4.1 The Hazards itemized in
Hazards 1 and 3 are
applicable to Hazard 4.
4.2 Injury or damage from vehicle
and/or heavy equipment.










4.3 Pinch and cut hazard from
assembly and placement of
equipment.



4.4 Fire/explosion risk from 12volt battery.








APP, Attachment 2, AHA 5

Be alert when working around heavy equipment.
Use a “ground guide” when backing, if vehicle is not equipped with
a backup alarm, if there is an obstructed view, or if in a congested
area.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Do not walk behind moving equipment and vehicles.
Make eye contact with operators or spotters.
Trailers must be chocked when loading and unloading or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Battery Charging operations will be conducted IAW EM 385-1-1,
Chapter 11.
Site vehicle battery will not be used as a back-up for this operation,
because it may damage the system and strand field crew.
Proper PPE will be worn during charging operations and may
include safety glasses with side shields and face shields or
goggles; acid resistant rubber gloves; protective rubber aprons and
safety shoes.
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Activity/Work Task: DGM (EM61)
Job Steps
Hazards
4.5 Failure of integral safety
equipment.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





5. Pack Equipment,
Transport and
Return to Site,
Place
Rechargeable
Equipment on
Chargers

5.1 The Hazards itemized in
Hazards 1 and 3 are
applicable to Hazard 5.
5.2 Hot or cold weather

5.3 Vehicle and heavy equipment
in area

5.4 Electrical hazards

APP, Attachment 2, AHA 5















Inspect vehicle’s integral safety equipment (lights, brakes and turnsignals).
If any integral safety equipment is inoperable the vehicle is no
longer operational and cannot be used until repaired.
After necessary repairs, all issued safety equipment (first aid kit, fire
extinguisher, etc) will be present and operational before the vehicle
is operated.
All vehicles, regardless of type, that are removed from the site for
repairs will be re-inspected and accepted by a Competent person or
assigned operator before being placed back into sevice, IAW
EM385-1-1.
The Controls itemized in Controls 1 and 3 are also applicable to
Control 5.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Drink plenty of water to keep hydration up.
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Do not walk behind moving equipment and vehicles.
Make eye contact with operators or spotters.
No frayed electrical cords allowed on site.
Do not overload circuits when plugging in equipment to be charged.
Be sure that circuits and equipment remain dry.
Use correct charger for the equipment.
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Equipment to be Used
1. Personal Protective Equipment
• Leather Gloves
• Eye protection
• High visibility vests
• Work boots
2. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Utility Terrain Vehicle (UVT)

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•

PPE should be inspected prior to use, and replaced if
unserviceable.

•

Inspect repair, and test vehicles and utility vehicles, in
accordance with the manufacturer’s recommendations
and requirements. (refer to 385-1-1-18.A & J)
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator(s)
is required to sign the checklist, which will be stored in
the project files. (refer to 385-1-1- 18.A, & J.)

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Name (s): TBD
UTV Operator

Date/Type:
Qualifications/Certification (s): Documentation
of UTV Operator competency/experience.

3. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office

APP, Attachment 2, AHA 5

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 6
Digital Geophysical Mapping (MetalMapper)
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: DGM (MetalMapper)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards








APP, Attachment 2, AHA 6

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.
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Activity/Work Task: DGM (MetalMapper)
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•





APP, Attachment 2, AHA 6

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: DGM (MetalMapper)
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
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M

L
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M

L

S

N

L

S

M

L

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.








1.6 Cold/Heat Stress.







1.7 Severe weather
2. Set up and
calibrate
equipment prior
to use

2.1 The Hazards listed in Hazard
1 are applicable to Hazard 2.

APP, Attachment 2, AHA 6





Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
 Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Review SSHP Chapter 8.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls that are listed in Controls 1 are applicable to
Controls 2.
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Activity/Work Task: DGM (MetalMapper)
Job Steps
Hazards
3. Locate anomalies
and sample
points

3.1 The Hazards listed in Hazard
1 are applicable to Hazard 3.
3.2 Fire/explosion risk from
12-volt battery.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





4. Gather
geophysical data
by carrying or
pushing
instrument
5. Use of any
tractor/skidsteer
vehicle to carry
MetalMapper
equipment, to
include:
a. Preoperational;
During
and After
Checks
b. Safe Normal
Vehicle
Operations
c. Perform
Operator Level
Maintenance

The Controls that are listed in Control 1 are applicable to
Controls 3.
Battery Charging operations will be conducted IAW EM 385-1-1,
Chapter 11.
Site vehicle battery will not be used as a back-up for this operation,
because it may damage the system and strand field crew.
Proper PPE will be worn during charging operations and may
include safety glasses with side shields and face shields or
goggles; acid resistant rubber gloves; protective rubber aprons and
safety shoes.
The Controls that are listed in Controls 1 and 2 are applicable to
Controls 3.

4.1 The Hazards listed in Hazard
1 through 3 are applicable to
Hazard 4.



5.1 The Hazards listed in
Hazards 1 through 4 are
applicable to Hazard 5.
5.2 Failure of integral safety
equipment.



The Controls that are listed in Controls 1, 2, and 3 are applicable to
Controls 3.




Inspect vehicle’s safety equipment (lights, brakes and turn-signals).
If any integral safety equipment is inoperable the vehicle is no
longer operational and cannot be used until repaired.
If repairs are needed, all issued safety equipment (first aid kit, fire
extinguisher, etc.) will be present and operational before the vehicle
is operated.
All vehicles, regardless of type, that are removed from the site for
repairs will be re-inspected and accepted by a Competent person or
assigned operator before being placed back into service, IAW
EM385-1-1.
Vehicle operators must be aware of special controls to safely
operate in adverse weather conditions.
This may include reducing speed to maintain control; braking
distances and improve visibility.
Vehicle operators will follow and adhered to all local, state or
foreign rules of Safe Vehicle Operations.
Obeying posted speed limits; traffic signals and signs; weight and
height restrictions for any over-weight or over-height vehicles, and
common courtesy on the road.
Plan trips to avoid construction and traffic hazards.
Eating, smoking and use of cellular phones by the vehicle operator
while driving or during refueling operations is prohibited.




5.3 Accidents caused by
inclement weather (Winds;
Snow; Ice and Dust)



5.4 Accidents caused by operator
distractions (Cell Phones;
Eating; Smoking; Road Rage;
Traffic Flow and Exhaustion).
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Activity/Work Task: DGM (MetalMapper)
Job Steps
Hazards
5.5 Injury or damage while
backing or towing.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





APP, Attachment 2, AHA 6

Use of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or there is an
obstructed view, or the vehicle is in a congested area.
When transporting Heavy Equipment by trailers, the trailer will be
“chocked” with approved devices when unhooked from the
transporting vehicle.
When hooking onto a trailer or backing a trailer, “ground guides” will
not place any part of their body between the trailer and vehicle.
Before towing a trailer, the operator will inspect the trailer to make
sure the hitch is locked, the safety chains are in place, the safety
break is in place, the lights are connected and working, and the
tires are properly inflated.

O

Sev.

M
RAC

Cr

M
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Equipment to be Used
1. Personal Protective Equipment
 Safety boots
 Leather Gloves
 Eye protection
 High visibility vests
 Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, shovel, auger)
• Various ratchets/sockets
• Various wrenches
• Magnetometer
• Shovel
• Knives
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Skid Steer
• Trailer

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

PPE should be inspected prior to use, and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure safe
operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•
Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspect repair, and test machinery or mechanized
equipment, vehicles, and trailers, in accordance with the
manufacturer’s recommendations and requirements.
(refer to 385-1-1-18.A, F, & G)
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator(s) is
required to sign the checklist, which will be stored in the
project files. (refer to 385-1-1- 18.A, F, & G.)

Name(s): TBD
Skid Steer Operator

4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 6

Date/Type:
Qualifications/Certification (s): Documentation of
Skid Steer Operator Competency/ experience.
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 7
Vehicle, Heavy Equipment, Utility Vehicle (UTV), and Battery-Operated
Vehicles Operations
Activity/Work Task: Vehicle, Heavy Equipment, Utility
Vehicle (UTV), and Battery-Operated Vehicles Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General
Operations of
Motorized
Vehicles, to
include:

Hazards
1.2 Biological hazards

•

a. Pre-operational;
During and After
Checks

APP, Attachment 2, AHA 7

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

c. Perform Operator
Level Maintenance

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

b. Safe Normal
Vehicle Operations

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and
long pants, or coveralls; safety glasses; leather gloves; and
head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•

•

•

APP, Attachment 2, AHA 7

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
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M
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•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Contact with hazardous
chemicals

1.6 Pinch and cut hazard from
operating near sharp edges

1.7 Failure of Integral Safety
Equipment

1.8 Inclement Weather (Winds;
Snow; Ice and Dust)

APP, Attachment 2, AHA 7

•
•

•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Vehicle operators need to be aware of potential exposure to
corrosive and/or flammable liquids when conducting vehicle
inspections. Operators will not eat, drink or smoke when
performing these tasks. Any visible leaking will be immediately
reported to their supervisor. Any spills of vehicle additives
(anti-freeze, oil, hydraulic fluids, etc.) will be cleaned up
immediately. Personnel will don the proper PPE
commensurate with the chemical hazard encountered and the
work is being accomplished.
Operators will use good and serviceable leather gloves when
performing service checks. Potential pinch and cut hazards
when performing vehicle inspections inside the engine
compartment; around doors; latches and lift gates.
During the inspection of the vehicle, if the operator notices that
any of the vehicle’s integral safety equipment (lights, brakes
and turn-signals) is inoperable; that vehicle is no longer
operational and cannot be used until repaired. Any issued
safety equipment (first aid kit, fire extinguisher, etc.) will be
present and operational before the vehicle is operated. All
vehicles, regardless of type, that are removed from the site for
repairs will be re-inspected and accepted by a Competent
person or assigned operator, IAW EM385-1-1.
Vehicle operators need to be aware of special controls to safely
operate vehicles in adverse weather conditions. This may
include reducing speed to maintain control; braking distances
and improve visibility.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.9 Fire/Explosion

1.10 Operator Distractions (Cell
Phones; Eating; Smoking;
Road Rage; Traffic Flow and
Exhaustion)

1.11 Towing Hazards

1.12 MEC/UXO Hazards

1.13 Noise in excess of OSHA
standards

APP, Attachment 2, AHA 7

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•
•
•

Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1. Proper fire extinguishers
will be on site and serviceable. There will be no “Hot Fueling”
authorized at any time.
Vehicle Operators will follow and adhered to all local, state or
foreign rules of Safe Vehicle Operations. Obeying posted
speed limits; traffic signals and signs; weight and height
restrictions for any over-weight or over-height vehicles, and
common courtesy on the road. Defensive Driving habits are
needed to be adhered to avoid the perils of Road Rage. Trip
planning will assist the operator in avoiding construction and
traffic hazards. Eating, smoking and use of cellular phones by
the vehicle operator, while driving or during refueling operations
is prohibited. Vehicle operators’ conducting long distance
hauls of over 8 hours in length; will take a mandatory Rest Halt
at least once every four hours for 25 minutes. A Rest Halt can
be taken by any vehicle operator should the need arise. During
a Rest Halt, the vehicle operator will re-inspect the vehicle to
ensure that all integral safety equipment is still operational. If
any safety equipment fails, the operator will notify their
supervisor; give their location and remain at that location, until
repairs can be completed.
Use of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or there is an
obstructed view, or the vehicle is in a congested area. When
transporting Heavy Equipment by trailers, the trailer will be
“chocked” with approved devices when unhooked from the
transporting vehicle. When attempting to hook onto the trailer,
“ground guides” will not place any part of their body between
the trailer and vehicle.
If an MEC item is encountered alert the rest of the team
and conduct an inspection of the item IAW the approved WP,
SOP and EM 385-1-97.
If the heavy equipment and/or power tools used are louder than
85dB (A) then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2. General
Operations of
Heavy Equipment
Vehicles, to
include:
a. Pre-operational,
During and After
Checks

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

2.1 The hazards itemized in job
step 1 are applicable to job
step 2. In addition, hazards
2.4, 2.5, and 2.6 are added
2.2 Contact with chemical agent
or other hazardous chemicals

•

The controls itemized in job step 1 are also applicable to job
step 2.

•

2.3 Failure of Integral Safety
Equipment

•

Equipment Operators will need to place a supplemental drip
pan or catch basin underneath the engine and transfer cases at
the end of the day.
Heavy Equipment will be inspected and tested, in accordance
with manufacturer’s recommendations and certified in writing
by a Competent person prior to being placed in use. If at any
time, the equipment is removed and subsequently returned to
the site, it will be re-inspected and recertified, IAW EM 385-1-1.
Heavy Equipment will be equipped with Roll Over Protection
System (ROPS).
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc.
The local utility locating hotline will be contacted to identify the
locations of buried utilities before subsurface activities are
Any excavation deeper than 4ft into which a piece of heavy
equipment is to operate in is classified as a confined space
(non-permit required). Competent Soil Person (UXOSO) will
inspect the excavation daily and periodically to ensure
engineering controls are adequate and working. Engineering
controls for excavation vehicles are Sloping and, Benching. No
work will be allowed in an excavation that has standing water.
The water will be removed, and re-entry will only be allowed
after the Competent Person inspects the excavation site.
Egress points are placed no further than 25ft from any workers.
If ladders are used, they must –
• Extend from the floor surface of the excavation and
extend a minimum of 3ft beyond surface level of the
excavation
• Be clear of all equipment and engineering controls for
workers to use
• Upon entry into the excavation, be OSHA rated and
support the worker’s weight to include tools and
equipment

b. Normal Vehicle
Operations
c. Perform Operator
Level Maintenance

2.4 Vehicle and heavy equipment
traffic in area

2.5 Underground Utilities
2.6 Confined Space – Cave
In/Entrapment

•

•
•

•

APP, Attachment 2, AHA 7
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
3. General
Operations of
Utility Vehicles
(UTV), to include:
a. Pre-operational,
During and After
Checks

3.1 The hazards itemized in job
step 1 and 2 are applicable to
job step 3 except for 2.6. In
addition, hazard 3.3 is added.
3.2 Failure of Integral Safety
Equipment

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

b. Normal Vehicle
Operations
c. Perform Operator
Level Maintenance
3.3 UTV Hazards

4. General
Operations of
Battery-Operated
Equipment
(Segway), to
include:

4.1 The hazards itemized in job
step 1, 2, and 3 are applicable
to job step 4. In addition,
hazard 4.3 is added.
4.2 Segway Hazards

a. Pre-operational,

APP, Attachment 2, AHA 7

•

•

•

Sev.

The controls itemized in job step 1 and 2 are also applicable to
job step 3.

All UTV Equipment will be inspected and tested, in accordance
with manufacturer’s recommendations and certified in writing
by a Competent person prior to being placed in use, IAW EM
385-1-1, Chapter 18, Section J. UTVs will be used only off
road, unless equipped for paved road use by manufacturer.
UTVs will only be operated during daylight hours, unless
equipped for use in low light or darkness by manufacturer. All
UTVs will be equipped with mufflers, spark arrester, tail lights,
stop lights and an audible signal device (horn). Only UTVs with
four or more wheels may be used.
Passengers are only allowed to occupy a seat, they may not sit
in the bed of the UTV, in the trailer if so equipped or on any
other part of the UTV. Maintain safe and appropriate separation
distances between UTV, when traveling as a group. The
manufacturer’s recommended payload will not be exceeded at
any time. If the UTV is not equipped with a roll-over protection
system (ROPS) then operators and passengers will wear
approved head protection that at a minimum conforms to DOT
218 standards or equivalent and protective goggles or face
shield. If the UTV is not equipped with a windshield operators
and passengers will wear goggles when the UTV is in motion.
The controls itemized in job step 1, 2, and 3 are also applicable
to job step 4.

This type of vehicle is not addressed in EM 385-1-1 and will
have to be evaluated as an ATV for operations, inspection,
hazards and PPE. This equipment will only be operated during
daylight hours.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
During and After
Checks

4.3 Electrical Shock

b. Normal Vehicle
Operations
c. Perform Operator
Level Maintenance

APP, Attachment 2, AHA 7

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

All Segway equipment is battery operated and requires to be
re-charged at the end of each day’s operation. Electrical hookups and installation, if required, will be conducted by a certified
electrician, local electrical company or equipment company. In
the event there is an electrical problem that cannot be
corrected by merely un-plugging and re-plugging an item or
replacing a blown fuse, then an electrician will be contacted to
correct the problem. All electrical appliances, extension cords
and equipment will have a third prong for proper grounding; all
electrical outlets used on project sites will have three pronged
receptacles and meet the requirements of EM 385-1-1, Chapter
11. GFCIs will be used for all outdoor connections

U
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L
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Motorcycle helmet, w/ full face or
goggles and gloves
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Skid Steer
• Trailer
• Mini excavator or similar
• Utility Terrain Vehicle (UTV)
• Forklift

______________________
______________________
______________________
______________________
______________________
______________________
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone
APP, Attachment 2, AHA 7

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3). UTV training IAW EM 385-1-1, par
18J.

•

•

•

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site
TBD
Name(s):

Qualifications/Certification (s):
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 8
Intrusive Investigation Excavation for CWM
Activity/Work Task: Intrusive Investigation Excavation for
CWM

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Setup/ Preparation
for excavation

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 8

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•

•

•

APP, Attachment 2, AHA 8

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

U

Cr

L

S

M

L

U

Cr

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Vehicle and heavy equipment
traffic in area

1.6 Noise in excess of OSHA
standards

1.7 Hand and power tool
operation

APP, Attachment 2, AHA 8

•
•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
When operating power tools, they will be handled, operated
and maintained IAW the manufactures instructions, the
approved WP and any applicable SOPs. The power tool will be
inspected prior to use to ensure that all the hand and safety
guards are in place and that the chain, if present, is properly
tightened and that the tool is otherwise in good working order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect. PPE will be worn
IAW the approved WP and inspected by the user prior to
donning. Hand and power tool use will be IAW EM 385-1-1,
Chapter 13.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

1.9 Pinch and cut hazard from
assembly and placement of
equipment.



1.10 Lifting hazards.









2.1 The hazards itemized in job
step 1 are applicable to job
step 2.
2.2 Unplanned Detonation

2.3 PID monitoring

2.4 Pit Excavation hazards

2.5 Buried utilities

APP, Attachment 2, AHA 8

U

Cr

L

S

M

L

S

M

L

U

Ca

L

S

M

L

U

M

L

S

Cr

L

•

1.8 Contact with hazardous
chemicals

2. Hand Digging

Sev.

M
RAC

Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work being
accomplished. CWM, HTW, and UXO training and safety
awareness during site specific training and refreshed during
morning tailgate briefing. Air monitoring for chemical agents
while digging.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself that is more than
50 lbs., that blocks your visibility, or that is too cumbersome to carry
alone.
• The controls itemized in job step 1 are also applicable to job
step 2.
•

•

•
•

UXO awareness training provided by UXOSO. Personnel within
the EZ will observe EP-3851-95aEM 385-1-97, Basic Safety
Concepts and Consideration for OE, dtd June 01. Only UXO
technicians will handle DMM/UXO/Demolition material.
Personnel, in the immediate vicinity of the operations, will be
kept to the minimum necessary for safe operations. Dig team
or UXOSO will stop all operations when non-essential
personnel are in the EZ.
The excavation area will be monitored by the PID. During
intrusive operations, the excavation area will be periodically
monitored when downrange personnel are needed to enter the
VCS.
Install shoring or implement benching/sloping when excavation
exceeds 4 feet if worker entrance is required. The SSHO will
make periodic pit excavation inspections.
The Site Manager will contact a local utility location service and
have the utility locations marked prior to excavation.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.






3. Mechanical
Excavation

3.1 The hazards itemized in job
step 1 and 2 are applicable to
job step 3.
3.2 Failure of integral safety
equipment.






APP, Attachment 2, AHA 8

U

M

L

S

Cr

M

U

Cr

L

•

2.6 Back Injury

2.7 Entering an Excavation

Sev.

M
RAC

Personnel will be trained on and utilize proper lifting
techniques. To move objects or equipment 50lbs or more hand
carts or other lift assist devices shall be used when practical. If
use of lift assist device is impractical two or more workers may
be used to lift the item.
Excavation Competent Person (UXOSO) will inspect the excavation
daily and periodically to ensure engineering controls are adequate
and working.
Engineering controls are to be used whenever required, including:
Sloping, Benching and Shoring.
No work will be allowed in an excavation that has standing water.
a. The water will be pumped out and re-entry will only be allowed
after the Competent Person inspects the excavation site.
Egress points are placed no further than 25ft from any workers. If
ladders are used, they must:
a. Extend from the floor surface of the excavation and extend a
minimum of 3ft beyond above ground level of the excavation.
b. Be clear of all equipment and engineering controls for workers
to use.
c. Upon entry into the excavation, be OSHA rated and support the
worker’s weight to include tools and equipment.
• The controls itemized in job step 1 and 2 are also applicable to
job step 3.
Inspect vehicle’s integral safety equipment (lights, brakes and turnsignals).
If any integral safety equipment is inoperable the vehicle is no
longer operational and cannot be used until repaired.
After necessary repairs, all issued safety equipment (first aid kit, fire
extinguisher, etc.) will be present and operational before the vehicle
is operated.
All vehicles removed from the site for repairs, regardless of type,
will be re-inspected and accepted by a competent person or
assigned operator, IAW EM385-1-1.

Page 5 of 7

Activity/Work Task: Mob/Demob
Job Steps
Hazards
3.3 Injury or damage while
backing or towing.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





4. Collect HTW /
CWM Samples
5. Segregate scrap
and suspect CWM
items for
assignment

4.1 The hazards itemized in job
step 1 and 2 are applicable to
job step 4.
5.1 The hazards itemized in job
step 1 and 2 are applicable to
job step 5.

APP, Attachment 2, AHA 8

Use of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or there is an
obstructed view, or the vehicle is in a congested area.
When transporting Heavy Equipment by trailers, the trailer will be
“chocked” with approved devices when unhooked from the
transporting vehicle.
When attempting to hook onto the trailer or back a trailer, “ground
guides” will not place any part of their body between the trailer and
vehicle.
Before towing a trailer, the operator will inspect the trailer to make
sure the hitch is locked, the safety chains are in place, the safety
break is in place, the lights are connected and working, and the
tires are properly inflated.
• The controls itemized in job step 1 and 2 are also applicable to
job step 4.
•

S

Sev.

M
RAC

M

L

The controls itemized in job step 1 and 2 are also applicable to
job step 5.
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Equipment to be Used
1. Personal Protective Equipment
• Safetytoed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Various ratchets/sockets
• Magnetometers
• Various wrenches
• Shovels
• Picks
• Knives
• Ladder
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Excavator
• Standard ¾ ton trucks with hitches

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 8

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 9
MEC Demolition Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: MEC Demolition Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards
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M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of long-sleeved
shirts and long pants, or coveralls; safety glasses; leather gloves;
and head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: MEC Demolition Ops
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: MEC Demolition Ops
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

L

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.








1.6 Cold/Heat Stress.







1.7 Severe weather

2. Explosive receipt
and shot set up

2.1 The Hazards listed in Hazard
1 are applicable to Hazard 2.

APP, Attachment 2, AHA 9






Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
 Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Review SSHP Chapter 8.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
Review SSHP Subchapter 2.6.2.
The Controls that are listed in Controls 1 are applicable to Controls
2.
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Activity/Work Task: MEC Demolition Ops
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

2.2 Pinch and cut hazard from
sharp metal munitions
fragments.



2.3 Use of hand and power tools












3. Intentional
detonation

3.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 3.
3.2 Fire hazards caused by
detonation







2.3 Unintentional Detonation





4. Shot hole
clearance

3.1 The Hazards itemized in
Hazard 1 through 3 are
applicable to Hazard 4.

APP, Attachment 2, AHA 9



Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
When operating power tools, they will be handled, operated and
maintained IAW the manufactures instructions, the approved WP
and any applicable SOPs.
The power tool will be inspected prior to use to ensure that all of the
hand and safety guards are in place and that the chain, if present,
is properly tightened and that the tool is otherwise in good working
order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect.
PPE will be worn IAW the approved WP and inspected by the user
prior to donning.
Hand and power tool use will be IAW EM 385-1-1, Chapter 13. Use
the proper tools for the specific job being performed.
Be certain that the tools to be used are serviceable and free of
slippery surfaces.
Inspect tools prior to use. Inform UXOSO of unserviceable tools
and tag as out of service and segregate.
The Controls itemized in Control 1 are also applicable to Control 2.

Teams must be aware of the potential of fires caused by the
accidental detonation of MEC and the potential of detonation due to
accidental fire.
An A:B:C fire extinguisher must be maintained in all site vehicles
and associated motorized equipment.
Fuel will be stored in UL approved safety containers with contents
clearly labeled.
The team leader will designate a smoking area at each work
location. No smoking is permitted outside of this area.
Establish clear and defined work zones, such as Minimum Safe
Distance (MSD) between teams and non-essential personnel.
All demolition operation will be conducted IAW TM60A1-1-31.
Cease all MEC/UXO work if unauthorized personnel move within
the MSD.
The Controls itemized in Control 1 and 2 are also applicable to
Control 3.

Sev.

M
RAC

S

M

L

O

N

L

S

M

M

U

Ca

M
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Equipment to be Used
1. Personal Protective Equipment
 Safety boots
 Leather Gloves
 Eye protection
 High visibility vests
 Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, shovel, auger)
• Various ratchets/sockets
• Shovels
• Various wrenches
• Knives
• Ladder
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1- 18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files. (refer to 385-1-1- 18.A.03.e)

TBD
Name(s):

Qualifications/Certification (s):

4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 9

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 10
Security Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Security Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards








APP, Attachment 2, AHA 10

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: Security Operations
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•





APP, Attachment 2, AHA 10

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow
headed tweezers available in each field kit. The tick will
be grabbed where the mouthparts enter the skin and
the tick gently pulled out and then crushed. The bite
area and the hands will be cleansed with an antiseptic
wipe found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:

Page 2 of 5

Activity/Work Task: Security Operations
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

L

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment.







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.









1.6 Cold/Heat Stress.





1.7 Severe weather.
2. Guarding of
equipment or
munitions.

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.

APP, Attachment 2, AHA 10





Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
 Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs,
any item that blocks your visibility or is too cumbersome to carry
alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls itemized in Control 1 are also applicable to Control 2.
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Activity/Work Task: Security Operations
Job Steps
Hazards
2.2 Intruders

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.





APP, Attachment 2, AHA 10

Be wary of surroundings and notice any changes to items or
equipment in the guard area.
Know the proper procedure for notifying authorities concerning
intruders.
Maintain an effective form of communications (operable cell phone,
radio, etc.).
If working at night maintain effective lighting or carry flashlight and
spare set of batteries.

S

Sev.

M
RAC

M

L

Page 4 of 5

Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 10

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 11
Explosive Storage and Transportation (ESAT) Operations
Activity/Work Task: Explosive Storage and
Transportation (ESAT) Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Establish location
for desired work
area to conduct
operations, to
include:

Hazards

Occasional

Seldom

Unlikely

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

1.2 Biological hazards

•

a. Establish
Explosive Storage
Area (ESA)

APP, Attachment 2, AHA 11

Likely

E
E
H
M

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

b. Receipt/Store
/Issue/ Inventory/
Restock Explosive
material

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•

•

•

APP, Attachment 2, AHA 11

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:

Page 2 of 8

Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

U

Cr

L

U

Cr

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

•
•

1.5 Contact with hazardous
chemicals

•

1.6 Static Electricity
(Grounding/Lightning
Protection)

•

APP, Attachment 2, AHA 11

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Personnel will don the proper PPE as detailed in the APP for
the chemical hazard encountered and the work being
accomplished.
The ESA bunker will be grounded IAW with the WP, SOP and
DA Pam 385-64, Chapters 6 &12. Lightning protection for the
ESA may be excluded as described in EM 1110-1-4009EM
200-1-15, Chapter 11. Electrical work and grounding to be
performed by a certified electrician.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.7 Fire/Explosion (Range Fires/
Unintentional
Detonation/Compatibility of
Explosives)

APP, Attachment 2, AHA 11

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
Fire Protection Plan - The ESA area will require general and specific
housekeeping on a routine basis to keep vegetation and flammable
material maintained to a level that will not propagate the spread of a
fire. All trash will be removed from the fencing around the ESA. The
ESA will be protected by at least one 20A: BC fire extinguisher
mounted on the outside of the ESA fence, near the entrance. All
spark emitting devices, matches and flame producing items will not
be carried into the ESA. These items will be left outside in a
designated location. In the event of a fire at or near the ESA, all site
personnel will be evacuated to a distance outside the approved
Inhibited Building Distance (IBD), as stated in the approved Explosive
Siting Plan (ESP). If the fire is still in its initial stages, an attempt to
fight the fire will be made by those trained with available fire-fighting
equipment. A reasonable decision will be made by the UXOSO when
these means have been exhausted and any further attempts will
endanger site personnel. At no time will anyone attempt to evacuate
the explosives from the ESA; should the bunker door be open at the
time, it will be shut and secured if time permits. The UXOSO will
notify meet the responding local fire department at the IBD boundary
and brief them on the following:
• Total Quantity of Explosives, by hazard classification,
inside the ESA;
• Time the fire started; and
• The amount of time the bunkers have been
engulfed by flames.

U

Sev.

M
RAC

Cr

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.8 ESP Structure and Security

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•
•

1.9 MEC/UXO Hazards

1.10 Severe Weather (containing
potential electrical charge)

APP, Attachment 2, AHA 11

•
•

U

Cr

L

U

Cr

L

U

Cr

L

Bunker Structure - Approved explosive storage facilities may
be provided at the site, either by the U.S. Army Corps of
Engineers (USACE) or by the installation. Parsons will use
the existing magazines for explosive storage and comply with
local storage criteria and procedures. If no explosives
storage facilities are available, Parsons will:
•
•

•

Sev.

M
RAC

Use approved BATF Type 2 structures;
Locate, install, and maintain the magazines to
comply with the magazine criteria and quantity
distance requirements established in DOD 6055.9STD, DOD Ammunition and Explosives Safety
Standards;
Install sufficient magazines to comply with the
explosive compatibility requirements, (i.e., bulk
explosives, initiating explosives);
Establish security, such as fencing, to prevent
unauthorized access and/or theft, as required.

Security - Appropriate fencing; hinges and hasps;
keys and locks; key control; signage and placards and
inspections (physical security) protection will be installed
on all site(s), in accordance with AR 190-11, paragraph
5-3Chapter 5, the ESP and SOP. An emergency
notification list containing the names, telephone
numbers, and local addresses of the individuals to be
notified in the event of an emergency, will be posted on
the outside and inside of the magazine door. These
individuals should be the same individuals authorized to
sign for explosives, as well as the site manager and
UXOSO.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP,
SOP and EM 385-1-97.
UXOSO will verify through local and national weather
forecast agencies that an optimum time frame to complete all
Explosive Storage and Transportation (ESAT) operations is
in effect for the area. There will be no scheduled ESAT
operations during weather conditions that pose static
electrical charges or minimize visibility.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.11 Pinch and cut hazard from
handling debris material

1.12 Vehicle and heavy
equipment traffic in area

1.13 Noise in excess of OSHA
standards

1.14 Lifting hazards

2. 2.
Transport
Explosive from
Storage Area to
Disposal Site and
return of un-used
Explosives to
include:

2.1 The hazards itemized in job
step 1 are applicable to job
step 2, with the exceptions of
Hazard 1.6, 1.9, 1.10, and
1.14. In addition, hazards 2.2
and 2.3 are added
2.2 Contact with chemical agent
or other hazardous chemicals

a. Explosive

APP, Attachment 2, AHA 11

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•

•

•

All UXO personnel will use good and serviceable leather
gloves when handling potentially contaminated MPPEH/UXO
and range-related debris. Items have extremely sharp edges
and surfaces that will cut and lacerate hands.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses, safety-toed boots
and a high visibility safety vest when working around heavy
equipment. Establish arm and hand signals or radio
communication with the equipment operator and be certain
the equipment is grounded and shut off when within the arc
of the boom, shovel, etc. Use of “ground guides” will be used,
when vehicle(s) are not equipped with an audible warning
device and/or has an obstructed view. When transporting
equipment by trailers, the trailer will be “chocked” with
approved devices when unhooked from the transporting
vehicle. When attempting to hook onto the trailer, “ground
guides” will not place any part of their body between the
trailer and vehicle.
If the heavy equipment and/or power tools used are louder
than 85dB (A) then the appropriate hearing attenuation PPE
must be worn. This could be ear plugs, ear muffs or both
depending on the noise level. The site safety officer will
measure the noise level of the equipment and prescribe the
applicable noise attenuation PPE to be worn.
Ensure that you, and if there is another individual assisting
you, both have solid footing, leather work gloves and use the
proper lifting technique, bend at the knees keeping your back
as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are
carrying an item. Do not attempt to carry anything by yourself
in excess of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
The controls itemized in job step 1 are also applicable to job
step 2.

UXO Workers will don the nitrile gloves, as an inner and outer
liner to the issued leather gloves, when handling raw and bulk
explosives.

Sev.

M
RAC

S

M

L

S

M

L

U

Cr

L

U

Cr

L

U

Cr

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
Transportation
Route

2.3 Transportation of Explosives
(Unintentional Detonation)

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

b. On Call Provider
c. Project End Use
Disposal

•
•
•
•

2.4 Intentional Detonation

APP, Attachment 2, AHA 11

•

U

Cr

L

U

Cr

L

On Site - UXOSO will develop an Explosive Transportation
Route to ensure that non-essential personnel; buildings, roads
and railways are not exposed to potential hazards, when
transporting explosives from the ESA to the disposal site.
Explosive Vehicle will be inspected and maintained IAW DA
Pam 385-64, Chapter 7 and SOP. This will include –
•

•

Sev.

M
RAC

One 20A: BC or two 10A: BC rated fire extinguishers
(do not use the extinguisher located at the ESA);
Flame Retardant Tarpaulin to cover explosives;
Approved Electro-Magnetic Radiation (EMR) container
for initiators;
Appropriate Signage/Placards; and,
Non-conductive bed liner (plywood sheet) for transport
vehicle

Off Site - Certain or remote sites may have established the
use of an “On-Call” explosives provider, as a sub-contractor,
listed in the Explosive Management Plan (EMP). UXOSO will
ensure that the provider transports, placards and conforms
to the required Department of Transportation (DOT)
regulations, prior to arrival on site. The “On Call” supplier will
be briefed on the Explosive Transportation Route by the
UXOSO. If the state requires a licensed Blaster, a site UXO
Tech III will be licensed to serve in that capacity and sign
receipt of all requested explosives from the “On Call”
supplier. The “On Call” supplier will remain on site, but
outside the Maximum Generated Fragmentation Distance
(MGFD), until all disposal operations are completed.
The detonation team leader will maintain control of the initiating
device i.e., blasting machine or blasting machine handle of
NonEl initiator at all times. Non-essential personnel will be
evacuated, access routes to the demolition site guarded,
required entities notified. The demolition team will follow the
Demolition SOP, and TM 60A-1-1-31.
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
•
•
•
•

One 20A: BC or two 10A: BC Fire
Extinguishers for Explosives
Transport Vehicle;
Flame Retardant Tarpaulin to cover
explosives;
Non-conductive material (plywood
lining) for transport vehicle;
EMR-approved Container for
initiators;

______________________
______________________
______________________
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 11

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 12
UXO Escort/Avoidance
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: UXO Escort/Avoidance

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall



1.2 Biological hazards








APP, Attachment 2, AHA 12

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take
precautions and be certain that they are wearing a long-sleeved
shirt and have used the appropriate insect repellent if desired. Any
biological hazards encountered will be noted in the log and if
possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses; leather
gloves; and head cover such as hard hat, baseball cap or head
scarf. Daily protective controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced
each day;

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: UXO Escort/Avoidance
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•





APP, Attachment 2, AHA 12

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: UXO Escort/Avoidance
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

L

U

Ca

M

•
•

1.3 Injury or damage from vehicle
and/or heavy equipment.





Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
 Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs, any
item that blocks your visibility or is too cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.
The Controls itemized in Control 1 are also applicable to Control 2.







Be alert when working around vehicles.
Use ground guide when backing vehicles.
Look out for moving vehicles
Do not walk behind moving vehicles
Make eye contact with operators or spotters







1.4 Pinch and cut hazard from
assembly and placement of
equipment.



1.5 Lifting hazards.








1.6 Cold/Heat Stress.





1.7 Severe weather.
2. Arrival and
Equipment Setup

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.
2.2 Vehicle in area

APP, Attachment 2, AHA 12
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Activity/Work Task: UXO Escort/Avoidance
Job Steps
Hazards
2.3 Unserviceable hand tools
2.4 Back injury
3. Perform Surface
Sweeps

4. Assess MPPEH

3.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 3.
3.2 MEC presence

4.1 The Hazards itemized in
Hazards 1 and 3 are
applicable to Hazard 4.

APP, Attachment 2, AHA 12

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.




Inspect tools prior to use. Inform UXOSO of unserviceable tools
Tag as out of service and segregate
Use proper lifting and carrying techniques



The Controls itemized in Control 1 are also applicable to Control 3.







Practice UXO avoidance (UXO Escort, magnetic locator)
Do not handle MEC
Mark area so others are aware of MEC presence
Notify UXOSO, if suspected MEC is found
The Controls itemized in Controls 1 and 3 are also applicable to
Control 4.

Sev.

M
RAC

O

N

L

S

M

L

U

Ca

M
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (if necessary)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Magnetic locator

3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 12

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 13
MPPEH Inspection & MD Turn-in
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: MPPEH Inspection & MD Turn-in

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Probability

Severity

Date Prepared: 02 January 2019

Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. General

1.2 Biological hazards

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
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Frequent

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards
1.1 Slip, trip, and fall

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of long-sleeved
shirts and long pants, or coveralls; safety glasses; leather gloves;
and head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;

Prob.

Sev.

RAC

O

N

L

O

N

L
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Activity/Work Task: MPPEH Insp./MD Turn-in
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: MPPEH Insp./MD Turn-in
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

Ca

M

S

M

L

S

M

L

S

N

L

S

M

•
•





The Controls itemized in Control 1 are also applicable to Control 2.







1.3 Injury or damage from vehicle
and/or heavy equipment.

1.4 Pinch and cut hazard from
assembly and placement of
equipment.

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Be alert when working around heavy equipment.
Use ground guide when backing vehicles and heavy equipment.
Wear a high-visibility vest when working around heavy equipment.
Look out for moving equipment and vehicles.
Trailers must be chocked when loading and unloading, or if
unhooked.
Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Ensure that you, and anyone assisting you, have solid footing,
leather work gloves.
Use the proper lifting technique, bend at the knees keeping your
back as straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying an
item.
Do not attempt to carry anything by yourself in excess of 50 lbs,
any item that blocks your visibility or is too cumbersome to carry
alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in the
prevention of cold and heat stress injuries.
Wear gloves when handling hot or cold metal objects.
Wear clothing pertinent to the weather and mandatory use of PPE.
Use the buddy system at all times and have sufficient and
appropriate fluids available for the conditions.
Review weather forecast for the work day.
Notify UXOSO when severe weather is spotted.


.


1.5 Lifting hazards.



2.

1.6 Cold/Heat Stress.





1.7 Severe weather.

2. Segregate items
for MPPEH
assessment

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.

APP, Attachment 2, AHA 13

L
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Activity/Work Task: MPPEH Insp./MD Turn-in
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

2.2 Pinch and cut hazard from
sharp metal munitions
fragments.



2.3 Unintentional Detonation






2.4 Use of hand and power tools









3. Segregate non
UXO metal scrap
and non-metal
scrap items
assessment, to
include:
a. Munitions Debris
Segregation
b. Packaging

3.1 The Hazards itemized in
Hazard 1 and 2 are
applicable to Hazard 3.

APP, Attachment 2, AHA 13



Workers will use good and serviceable leather gloves when
performing service checks.
Be aware of potential pinch and cut hazards when performing
inspections in the engine compartment, around doors, and at
latches and lift gates.
Establish clear and defined work zones, such as Minimum
Separation Distances (MSD), between teams and non-essential
personnel.
All MEC/UXO work ceases when unauthorized personnel enter into
the MSD.
When operating power tools, they will be handled, operated and
maintained IAW the manufactures instructions, the approved WP
and any applicable SOPs.
The power tool will be inspected prior to use to ensure that all of the
hand and safety guards are in place and that the chain, if present,
is properly tightened and that the tool is otherwise in good working
order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect.
PPE will be worn IAW the approved WP and inspected by the user
prior to donning.
Hand and power tool use will be IAW EM 385-1-1, Chapter 13. Use
the proper tools for the specific job being performed.
Be certain that the tools to be used are serviceable and free of
slippery surfaces.
Inspect tools prior to use. Inform UXOSO of unserviceable tools
and tag as out of service and segregate.
The Controls itemized in Control 1 and 2 are also applicable to
Control 3.

Sev.

M
RAC

S

M

L

U

Ca

M

O

N

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, shovel, auger)
• Various ratchets/sockets
• Shovels
• Various wrenches
• Knives
• Ladder
• Drum dolly
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Standard ¾ ton trucks with hitches
• Forklift

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure safe
operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•
Competent/Qualified Person(s) UXOSO/SSHO
will be on site. (If forklift use to
move drums of MD, a certified forklift operator
must be used. List name of operator and
certificate information below.)

•

Inspect repair, and test machinery or mechanized
equipment and vehicles in accordance with the
manufacturer’s recommendations and requirements.
(refer to EM 385-1-1-18.A & 18.G.)
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator(s) is
required to sign the checklist, which will be stored in the
project files. (refer to EM 385-1-1-18.A & 18.G.)
If forklift is used, a certified forklift operator must be used.
Refer to EM 385-1-1 18.G for forklift requirements.

Name(s):TBD
Forklift Operator

4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 13

Date/Type:
Qualifications/Certification (s): Documentation of
Forklift Operator Certification.
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5); Daily
Tailgate Safety Meetings (APP Section 5.6.1);
and Take 5 Meetings (APP Section 5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 14
Air Monitoring
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Air Monitoring

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Set up and
calibrate air
monitoring equipment

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•
•
•

•

•

APP, Attachment 2, AHA 14

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards
1.1 Struck by vehicle or heavy
equipment in area
1.2 Vehicle accident

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Be alert of location of vehicles and wear a high-visibility vest
when working adjacent to vehicles and heavy equipment
Vehicles may not be driven at speeds greater than the posted
speed limit, with due regard for weather, traffic, and condition
of roadway
If utility vehicle is used to drive to air monitoring location the
vehicle operator must be familiar with the use of all controls
and understand proper moving, stopping, turning and other
operating characteristics of the vehicle
Utility vehicle operators must review all training materials
provided by the manufacturer for the specific vehicles, and
training should be in accordance with appropriate manufacturer
recommendations
Seatbelts shall be used by operator and passengers when UTV
vehicle is in motion

Prob.

Sev.

RAC

U

Cr

L

U

Cr

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

1.4 Heat stress

1.5 Pressurized cylinder release
(use in mobile lab)
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O

N

L

S

M

L

S

M

L

O

N

L

•

1.3 Fall Hazard due to uneven/
rugged terrain

1.6 Biological hazards

Sev.

L
RAC

Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
• Make sure work area is well lit
• Look ahead and be sure of footing. Choose path with gradual
slope and fewest loose rocks
• Use boots with non-slipped soles
• Wear clothing pertinent to the weather and required PPE
• Drink water frequently when temperatures are elevated
• Encourage workers to report heat related disorders ASAP to
Site Safety
• Encourage co-worker observation to detect signs and
symptoms of heat strain in others
• Pressurized cylinders should be periodically leak tested by air
monitoring team
• Cylinders shall be secured from overturning when being
transported or stored (i.e. brackets should be installed on
vehicles and inside mobile lab).
• The valve cap must be installed before cylinder is moved
• Store flammable gasses outdoors or in well ventilated area
Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of long-sleeved
shirts and long pants, or coveralls; safety glasses; leather gloves;
and head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
Use of a protective cover on automobile seats, to be replaced each
day;
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

S

M

L

S

M

L

S

M

L

O

N

L

O

M

L

U

Cr

L

•
•

1.7 Back injury

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Use proper lifting techniques
Perform lift on stable ground
Use lift assist device (hand cart) or perform multi-person lift
when object to be lifted is greater than 50lbs.
Use lift assist device or perform multi-person lift when lifting
object that is unstable (e.g. liquid containers with shifting center
of mass) or bulky
Review weather forecast for the work day
Site Safety should monitor weather during the day via internet
or smart phone application
Personnel should notify Site Safety when severe weather is
spotted, and Site Safety should notify field teams when storm is
approaching.
Wear leather gloves when handling any sharp objects

•

Follow mandatory use of PPE (hearing protection)

•
•

Wear gloves when handling hot metal objects
Hand and power tools shall be used and maintained in
accordance with the manufacturer's instructions
Hand and power tools shall be inspected and determined to be
in safe operating condition before each use by operator. Tools
that are defective shall be tagged as defective and taken out of
service until repaired or replaced.
Loose and frayed clothing shall not be worn while working with
any power tool.
Personnel will don the proper PPE commensurate with the
chemical hazard. CWM, HTW, and UXO safety awareness will
be conducted during site-specific training and refreshed during
morning tailgate briefing.
The controls established in Job step 1 are applicable to job
step 2

•
•
•
•

1.8 Severe weather

•
•
•

1.9 Pinch hazard from assembly
and placement of equipment
1.10 High noise levels
1.11 Injury from hand and power
tools

•

•
1.12 Contact with chemical agent
or other hazardous chemicals

2. Retrieval/Site
Relocation
Service/Recalibra
te Air Monitoring

2.1 The Hazards itemized in Job
step 1 are also applicable to
job step 2.

APP, Attachment 2, AHA 14

•

•
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
Pumps/Systems/
Hoses/ recharge
battery packs.

2.2 Electrical hazards (Charging

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•
•
•

APP, Attachment 2, AHA 14

No frayed electrical cords allowed on site.
Do not overload circuits when plugging in equipment to be
charged.
Be sure that circuits and equipment remain dry.
Use correct charger for the equipment.Use correct cords for
outdoor use
Do not allow cords to lay in standing water

U

Sev.

L
RAC

M

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Slung mask (as needed)
• Additional PPE to conduct other
operations, as directed (CBRN APR,
Tychem F, butyl gloves, etc)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 14

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 15
Fueling Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Fueling Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 15

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 15

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

M

L

U

Cr

L

U

Cr

L

S

M

L

S

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

•
•

1.5 Contact with hazardous
chemicals

•

1.6 Vehicle and heavy equipment
traffic in area

•

1.7 Noise in excess of OSHA
standards

1.8 Lifting hazards

APP, Attachment 2, AHA 15

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work being
accomplished.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
protection PPE to be worn.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.9 Hand and power tool
operation

2. Fueling operations

2.1 The hazards itemized in job
step 1 are applicable to job
step 2.
2.2 Fire/explosion

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•
•

•

APP, Attachment 2, AHA 15

When operating power tools, they will be handled, operated
and maintained IAW the manufactures instructions, the
approved WP and any applicable SOPs. The power tool will be
inspected prior to use to ensure that all the hand and safety
guards are in place and that the chain, if present, is properly
tightened and that the tool is otherwise in good working order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect. PPE will be worn
IAW the approved WP and inspected by the user prior to
donning. Hand and power tool use will be IAW EM 385-1-1,
Chapter 13.
The controls itemized in job step 1 are also applicable to job
step 2.
Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1. Proper fire extinguishers
will be on site and serviceable. There will be no “Hot Fueling”
authorized at any time.
Smoking or open flames within 50 feet of where flammables
are being used or transferred or where equipment is being
fueled is prohibited. Each service or fueling area will have at
least one 20-B:C rated fire extinguisher within 75 feet of each
pump. Clearly identified and easily accessible Emergency CutOff switch(es) will be installed and clearly marked at a location
remote from dispensing devices to shut off the power to all
dispensing devices in an emergency. Equipment using
flammable liquid fuel shall be shut down during refueling,
servicing, or maintenance. Those vehicles or equipment
without an internal grounding system will be bonded between
the fueling system and themselves, prior to dispensing fuel.

Sev.

L
RAC

U

Cr

L

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 15

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 16
Cascade Breathing Air Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Cascade Breathing Air Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Delivery of air
cylinders

Hazards

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

1.2 Damaged cylinders

•

APP, Attachment 2, AHA 16

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Improper grade of breathing
air

1.3 Cylinder falls while being
transported to
manifold

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

•

The SSHO must verify the cylinders delivered to the site
contain Grade D or better breathing air. A certificate of analysis
should be available for review from the gas supplier.
The SSHO shall perform a visual inspection of cylinders for
damage prior to accepting them from suppler. The inspection
should include a review of the exterior of the cylinders for:
dents, cuts, bulges, rust, pitting cracks or welds, and heat or
fire damage. Other items to review include: leaking or defective
valve, proper makings, and the date the cylinders last certified
(DOT hydrostatic test).
Compressed air cylinders shall be secured to a hand truck and
valve caps must be in place when being moved.

Prob.

Sev.

RAC

S

M

L

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2. Set-up and
operation

2.1 Defective tools

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

2.2 Cylinders falling and damage

2.3 Line leak and static pressure

•

•

2.4 Empty cylinder mistakenly
added to system

•

2.5 Heat/cold stress

•

2.6 UV radiation
2.7 Insects bites

APP, Attachment 2, AHA 16

•
•

Hand tools shall be used, inspected, and maintained in
accordance with the manufacturer's instructions and
recommendations and shall be used only for the purpose for
which designed. Defective tools shall be removed from service
until repaired or replaced.
Operator of cascade system must be trained on system

Compressed gas cylinders shall be secured in an upright
position during use. Cylinder valve caps shall be in place when
the cylinder is not being used. Cylinders shall be stored in a
well vented, dry area (where possible). Cylinders shall be
protected from physical damage, electric current and extreme
temperatures. Open valve slowly when first putting cylinder into
operation.
Airlines and manifold system shall be inspected daily for leaks.
Air hoses must meet the specifications listed in SAE-100 R3.
The cascade system operator must follow manufacturer’s
recommendations for hose length and operating pressure when
using cascade system.
Empty cylinders shall be segregated from full cylinders and
shall be marked as empty. (Note Cylinders shall only be refilled
by qualified personnel)
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Wear sun block on exposed skin during sunny weather.
To prevent mosquito and tick bites apply insect repellant
containing DEET© (at least 20%) on exposed skin. Wear light
colored clothing to easily identify presence of ticks. After work
perform inspection of entire body to locate attached ticks and
remove IAW the latest approved procedures if present.

Sev.

L
RAC

S

M

L

U

Cr

L

U

Cr

L

S

M

L

U

Cr

L

S

M

L

S

M

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 16

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 17
Decontamination Station for Personnel, Equipment and RCW Material
Activity/Work Task: Decontamination Station for
Personnel, Equipment and RCW Material

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Establish location
for desired work area
to conduct
operations, to include:

Hazards

Occasional

Seldom

Unlikely

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

1.2 Biological Hazards

•

a. Establish Work
Area Control Zones
(EZ, CRZ, and SZ)
•

•
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Likely

E
E
H
M

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

b. Erection of PDS
Tent or Shelter

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

ML

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
o Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
Use of a protective cover on automobile seats, to be replaced
each day;

Prob.

Sev.

RAC

S

M

L

S

M

L

Page 1 of 7

Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

ML
RAC

•

•

•

APP, Attachment 2, AHA 17

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Contact with chemical agent
or other hazardous chemicals

•
•

•

•

1.6 MEC/UXO Hazards

•
•

1.7 Lifting hazards

•

•
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Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Personnel will don the proper PPE commensurate with the
chemical hazard, the control zone where work is being
accomplished and a Rescue Team is on standby. Ensure all
personnel are halted before crossing into an established zone
without proper PPE.
CWM, HTW, and UXO training and safety awareness during
site specific training and refreshed during morning tailgate
briefing.
Inspect the area selected for the PDS to be cleared of the
presence of UXO using a magnetometer to assist in finding
items in brush and dense vegetation.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP
and EM 385-1-97.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.

U

M

L

U

M

L

U

Cr

L

U

Cr

L

S

M

L

Page 3 of 7

1.8 Hand and Power tool
operation

•

•

1.9 Electrical Shock

•

1.10 Pressurized cylinders –
sudden release of contents

•

1.11 Vehicle and heavy
equipment traffic in area.

•
•

2. PDS Tent is
operational and ready
to use for the

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.

APP, Attachment 2, AHA 17

•

When operating power tools, they will be handled, operated
and maintained IAW the manufactures instructions, the
approved WP and any applicable SOPs. The power tool will be
inspected prior to use to ensure that all of the hand and safety
guards are in place and that the chain, if present, is properly
tightened and that the tool is otherwise in good working order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect.
PPE will be worn IAW the approved WP and inspected by the
user prior to donning. Hand and power tool use will be IAW EM
385-1-1, Chapter 13.
Due to the nature of PDS operations and the abundant use of
water, the electrical services should be “hard-wired” into the
PDS by a certified electrician. In the event that this cannot be
accomplished, all electrical power lines need to be securely
fastened to the upper frames of the structure or tent and used
with GFCI connections. All electrical appliances, equipment
will have a third prong for proper grounding and all electrical
outlets will have three pronged receptacles and meet the
requirements of EM 385-1-1, Chapter 11.
Periodic inspection of all pressurized cylinders by PDS crew.
Proper storage of cylinders in accordance with SOPs and EM
385-1-1, Chapter 20.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses, and a high visibility
safety vest when working around heavy equipment.
Establish arm and hand signals or radio communication with
the equipment operator and be certain the equipment is
grounded and shut off when within the arc of the boom, shovel,
etc.
The Controls itemized in Control 1 are applicable to Control 2.

U

Cr

L

U

Cr

L

U

Cr

L

U

Cr

L

L

Page 4 of 7

following:
a. Processing of
Personnel

2.2 Contact with chemical
agent or other hazardous
chemicals

•

b. Processing of
RCW Material
c. Processing of
Equipment

2.3 Pressurized cylinders –
sudden release of contents

3. Emergency
Operations –

3.1 The Hazards itemized in
Hazard 1 and 2 are applicable to
Hazard 3.

a. Injured Down
Range Member

•

•

Inherent with PDS operations, both the PDS Tent and
Monitoring Tent are needed to be maintained at temperatures
greater than 68°F. Electrical floor heating units are prohibited
in the PDS or Monitoring Tent. Portable propane heaters can
be used, but these cause “off gassing” of carbon monoxide
(CO2). A CO2 Meter capable of reading levels from 0 – 25ppm
is required and will be periodically observed for current levels.
If the level is reached or exceeded; the heating unit will be
turned off; the PDS and Monitoring Tent will be opened and
allow fresh air to ventilate through, until level is below 25ppm.
PDS personnel will process, clean and “double bag” all
equipment and any RCW Material, prior to turning these items
over for continued evaluation. At no time, will PDS personnel
open and remove an item that was originally processed as
“bagged”. Should a bag appear to be opened, cut or torn, the
PDS Supervisor will notify UXOSO for instructions.
The cylinders in question will be the propane heaters, if used
and the SCBA tanks used by the field team and possibly the
PDS personnel. The SCBAs will be handled IAW the WP and
SOP. The propane heater will be checked once an hour to
ensure it is operating properly and there are no obstructions in
front of the jet.
The Controls itemized in Control 1 and 2 are also applicable to
Control 3.

U

Cr

L

U

Cr

L

L

b. Rescue Crew sent
to assist Team Down
Range
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Respiratory Protection (when
required)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________

APP, Attachment 2, AHA 17

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•
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Equipment to be Used
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
•
•

Tent or Structure for PDS
Wooden Stakes/Plastic Pin Flags

______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone
5. Decontamination Equipment –
• Decontamination solution of 5%
bleach
• Scrub Brushes
• 5-gal Decontamination Buckets
• Hand Sprayers
• Shuffle Pans
• 30-gal Trash bags
• Detergent (Soap)
• Water
• 6-mil Plastic bags and sheeting
material
• RCWM repackaging
• Plastic bags (various sizes)

APP, Attachment 2, AHA 17

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 18
CWM Decontamination of Soils, Headspace Screening, and Drum Handling
Activity/Work Task: CWM Decontamination of Soils;
Headspace Screening and Drum Handling

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Decontamination of
Soils, to include:

Hazards
1.2 Biological hazards

•

a. Establish location
for desired work area
to conduct operations
b. Movement/
transport of drums

APP, Attachment 2, AHA 18

Occasional

Seldom

Unlikely

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

d. Add required
amount of
decontamination
solution (5% bleach
solution)

Likely

E
E
H
M

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

c. Remove drum lid

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

e. Reseal drum lid
f. Decontaminate
outside of sealed
drum with bleach
solution

•

•

APP, Attachment 2, AHA 18

Sev.

M
RAC

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

U

Cr

L

U

Cr

L

S

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

•
•

1.5 Contact with hazardous
chemicals

•

1.6 Vehicle and heavy equipment
traffic in area

•

•

1.7 Noise in excess of OSHA
standards

APP, Attachment 2, AHA 18

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work being
accomplished.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If forklift is used only certified operator (see 29 CFR1910.178)
will be permitted to operate forklift. All personnel operating
heavy equipment will provide proof of competency to UXOSO.
All heavy equipment will be inspected daily (when in use) to
ensure that it is operating safely.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
protection PPE to be worn.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.8 Lifting hazards

1.9 Hand and power tool
operation

1.10 Electrical shock

2. Fueling operations

2.1 The hazards itemized in job
step 1 are applicable to job
step 2.

APP, Attachment 2, AHA 18

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•

Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
When operating power tools, they will be handled, operated
and maintained IAW the manufactures instructions, the
approved WP and any applicable SOPs. The power tool will be
inspected prior to use to ensure that all the hand and safety
guards are in place and that the chain, if present, is properly
tightened and that the tool is otherwise in good working order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect. PPE will be worn
IAW the approved WP and inspected by the user prior to
donning. Hand and power tool use will be IAW EM 385-1-1,
Chapter 13.
Due to the nature of this operation and the abundant use of
water, the electrical services should be “hard-wired” by a
certified electrician. In the event that this cannot be
accomplished, any electrical power lines need to be securely
fastened above and out of the way from standing water and
used with GFCI connections. Sites are remote and require
portable, on board or trailer mounted generators to provide
electrical power. All generators will be grounded, as stated in
EM 385-1-1. All electrical appliances, equipment will have a
third prong for proper grounding and all electrical outlets will
have three pronged receptacles and meet the requirements of
EM 385-1-1, Chapter 11
The controls itemized in job step 1 are also applicable to job
step 2.

Sev.

M
RAC

S

M

L
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L
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L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.2 Fire/explosion

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

3. Headspace
Screening, to include:
a. Establish location
for desired work area
to conduct operations

U

Sev.

Cr

L

3.1 The Hazards itemized in
Hazard 1 and 2 are applicable to
Hazard 3, with the exception of
Hazard 1.7, 1.10, and 2.2.
3.2 Contact with chemical agent
or other hazardous chemicals.

L
•

b. Set-up and
calibrate required Air
Monitoring equipment
c. Headspace soil,
MEC, and scrap
items

Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1. Proper fire extinguishers
will be on site and serviceable. There will be no “Hot Fueling”
authorized at any time.
Smoking or open flames within 50 feet of where flammables
are being used or transferred or where equipment is being
fueled is prohibited. Each service or fueling area will have at
least one 20-B:C rated fire extinguisher within 75 feet of each
pump. Clearly identified and easily accessible Emergency CutOff switch(es) will be installed and clearly marked at a location
remote from dispensing devices to shut off the power to all
dispensing devices in an emergency. Equipment using
flammable liquid fuel shall be shut down during refueling,
servicing, or maintenance. Those vehicles or equipment
without an internal grounding system will be bonded between
the fueling system and themselves, prior to dispensing fuel.

M
RAC

3.3 Pressurized cylinders –
sudden release of contents.

3.4 MEC/UXO Hazards.

APP, Attachment 2, AHA 18

•

•

Personnel will process, clean and “double bag” all equipment
and any RCW Material, prior to turning these items over for
continued evaluation. At no time, will personnel open and
remove an item that was originally processed as “bagged”.
Should a bag appear to be opened, cut or torn, the Supervisor
will notify UXOSO for instructions.
During Headspace Screening, a small electrical powered
heating unit or construct a large propane-fueled heating unit for
drums and large items will be used. Both units are required to
maintain a constant temperature over a weighted time period.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP
and EM 385-1-97.

U
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L

U

Cr

L

U
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M
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
4. Drum Handling, to
include:
a. Transfer drums to
and from work site to
Headspace
Screening or
Decontamination Pad

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

4.1 Hazards listed in Hazard 1
and 2 are applicable to Hazard 3
with the exceptions of Hazard 1.5,
1.10, and 2.2.

b. Transfer or load
drums onto transport
vehicle
c. Transfer or unload
at Holding Facility

APP, Attachment 2, AHA 18
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________

APP, Attachment 2, AHA 18

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•
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Equipment to be Used
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
•

Drum dolly and skid/steer loader or
forklift with drum grappler.

______________________
______________________
______________________
______________________
______________________
______________________
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone
5. Decontamination Equipment:

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.

a. Decontamination solution of 5%
bleach
b. Scrub Brushes
c. 5-gal Decontamination Buckets
d. Hand Sprayers
e. Shuffle Pans
f. Detergent (Soap)
g. Water
i. 6-mil Plastic bags and sheeting
material
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Activity Hazard Analysis (AHA) 19
Site Visitors
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Site Visitors

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps

1.1 Slip, trip, and fall

a. Safety Brief by
UXOSO or
designated Site
personnel;

1.2 Biological hazards

b. On-going project
work and progress to
date;

•

•

d. Established Work
Zones. Barricades
and Signs;

APP, Attachment 2, AHA 19

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

c. Existing safety
controls;

e. Vehicle and Heavy
Equipment;

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

1. Site Visitors arrive
at Work Site, to
include -

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.

Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
Use of a protective cover on automobile seats, to be replaced
each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

f. Rally Points;
g. Evacuation
Procedures and;
h. Designate Break,
Latrine and Smoking
Areas

•

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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•
•

1.3 Endangered/threatened
flora/fauna
1.4 Vehicle and heavy equipment
traffic in area

•

1.5 Cold/heat stress

•

1.6 MEC/UXO Hazards

1.7 Contact with chemical agent
or other hazardous chemicals.

2. Site Walk with
Visitors

2.1 The Hazards itemized in
Hazard 1 are applicable to
Hazard 2.

APP, Attachment 2, AHA 19

•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
Be aware of any vehicles or heavy equipment in area and be
certain to wear hard hat and high visibility safety vest when
working around heavy equipment.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Site Visitors will not be exposed to or put in a manner that a
chance of exposure may exist at all sites. All intrusive
operations will cease when site visitors are in the area. There
are authorized visitors that may enter into working areas or
exclusion zones. These visitors will be identified prior to
entering the field crew’s area or established exclusion zone.
Site Visitors will not be exposed to or put in a manner that a
chance of exposure may exist at all sites. UXOSO will brief all
Site Visitors on site’s Work Areas; Control Zones and
barricades. Site Visitors will not enter any enclosed building,
tent or other structure, without escort and permission from
UXOSO. There are authorized visitors that may enter working
areas or exclusion zones. These visitors will be identified prior
to entering the field crew’s area or established exclusion zone
The Controls itemized in Control 1 are applicable to Control 2.

U

M

L

U

Cr

L

U

M

L

U

Cr

L

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Serviceable halogen flashlight, with
spare batteries
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
Forklift Equipment, as needed or specified by
WP or SSHP

______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 19

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 20
Emergency Rescue Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Emergency Rescue Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Establish location
for desired work area
to conduct
operations, to include:
a. Establish Work
Area Control Zones
b. Assist with
Personnel
Decontamination
c. Perform Rescue of
Injured Down Range
Member
d. Perform Medical
Monitoring of Injured
Identification
(Onsite emergency
personnel will be fulltime during
operations and will
handle any
transportation.)

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological Hazards

•

APP, Attachment 2, AHA 20

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 02 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

•

•
•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
Field personnel applying a protective barrier cream (such as
Ivy X©) to potentially exposed skin at the beginning of each
day;
Use of a protective cover on automobile seats, to be replaced
each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
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•
•

1.3 Endangered/threatened
flora/fauna
1.4 Vehicle and heavy equipment
traffic in area

1.5 Lifting hazards

1.6 Cold/heat stress

APP, Attachment 2, AHA 20

•
•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.

U

M

L

U

Cr

L

S

M

L

U

M

L
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1.7 Contact with chemical agent
or other hazardous chemicals.

1.8 Noise in excess of OSHA
standards

1.9 Fire/Explosion

1.10 Pressurized cylinders –
sudden release of contents

APP, Attachment 2, AHA 20

•

•

•

•

Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work is being
accomplished. Inherent with PDS operations, both the PDS
Tent and Monitoring Tent are needed to be maintained at
temperatures greater than 68°F. Electrical floor heating units
are prohibited in the PDS or Monitoring Tent. Portable propane
heaters can be used, but these cause “off gassing” of carbon
monoxide (CO2). A CO2 Meter capable of reading levels from 0
– 25ppm is required and will be periodically observed for
current levels. If the level is reached or exceeded; the heating
unit will be turned off; the PDS and Monitoring Tent will be
opened and allow fresh air to ventilate through, until CO2 level
is below 25ppm.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1, Chapter 18. Proper fire
extinguishers will be on site and serviceable. There will be no
“Hot Fueling” authorized at any time.
Periodic inspection of all pressurized cylinders by field crew.
Proper storage of cylinders in accordance with SOPs. Some
operations require the use of a Cascade System (multiple
pressurized cylinders) to provide breathable air for downrange
team. The valves, gauges and connections are needed to be
visibly checked hourly while team is downrange.

U

Cr

L

S

M

L

U

Cr

L

U

Cr

L

Page 4 of 5

Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Respiratory Protection (when
required)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 20

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.

Page 5 of 5

Activity Hazard Analysis (AHA) 21
Fork-Lifts, Self-Propelled and Hydraulic Floor Jacks and Boom-Lifts
Operations
Activity/Work Task: Fork-Lifts, Self-Propelled and
Hydraulic Floor Jacks and Boom-Lifts Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General Preoperational Inspection
of Forklift Equipment

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•
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Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and
long pants, or coveralls; safety glasses; leather gloves; and
head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•

•

•
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Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

U

Cr

L

U

Cr

L

S

M

L

U

Cr

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Inclement Weather (Winds;
Snow; Ice and Dust)

1.6 Equipment Acceptance (Initial
Inspection of equipment)

•
•

•

•

1.7 Pinch and cut hazard from
operating near sharp edges

•

1.8 Contact with chemical agent
or other hazardous chemicals

•
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Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Vehicle operators need to be aware of procedures to safely
operate vehicles in adverse weather conditions. This may
include reducing speed to maintain control; increasing braking
distances and use of headlights to improve visibility.
Upon delivery of forklift equipment, a competent person or the
operator will inspect all aspects of the vehicle, to include –
current copy of Operator’s Manual; current Maximum Weight
rating; audible warning alarm and operating integral safety
equipment (i.e. lights, brakes, turn signals and horn). During
the inspection of the vehicle, if the operator notices that any of
the vehicle’s integral safety equipment (lights, brakes, back-up
alarm horn and turn-signals) is inoperable; that vehicle is no
longer operational and cannot be used until repaired. Any
additional required safety equipment (first aid kit, fire
extinguisher, etc.) will be installed or if defective, replaced
before the vehicle is operated. Forklifts and Boom-lifts will be
equipped with Roll Over Protection (ROPS).
Operators will use good and serviceable leather gloves when
performing service checks. Potential pinch and cut hazards
when performing vehicle inspections inside the
Operators need to be aware of potential exposure to corrosive
and/or flammable liquids when conducting vehicle inspections.
Any spills of vehicle additives (anti-freeze, oil, hydraulic fluids,
battery acid, etc.) will be cleaned up immediately. Any visible
leaking will be immediately reported to their supervisor.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work being
accomplished. Equipment Operators will need to place a
supplemental drip pan or catch basin underneath the engine
and transfer cases at the end of the day.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.9 Electrical shock

1.10 Pressurized cylinders –
sudden release of contents.

1.11 Crush, Roll-over and
Impalement Hazards

2. General
Operations of
Forklift type
Equipment

a. Normal Vehicle
Operations

2.1 The hazards itemized in job
step 1 are applicable to job
step 2.
2.2 Slip, trip and fall.

2.3 Equipment Acceptance (ReInspection of Equipment)

b. Perform

APP, Attachment 2, AHA 21

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•
•
•
•

Due to the nature of this operation and the abundant use of
water, the electrical services should be “hard-wired” by a
certified electrician. In the event that this cannot be
accomplished, any electrical power lines need to be securely
fastened above and out of the way from standing water and
used with GFCI connections. Sites are remote and require
portable, on board or trailer mounted generators to provide
electrical power. All generators will be grounded, as stated in
EM 385-1-1. All electrical appliances, equipment will have a
third prong for proper grounding and all electrical outlets will
have three pronged receptacles and meet the requirements of
EM 385-1-1, Chapter 11
There are certain models of forklift equipment that is also
powered by Liquid Propane Gas (LPG). Periodic inspection of
all pressurized cylinders by equipment operator. Proper storage
of cylinders in accordance with SOPs.
Before starting the equipment, operators will walk completely
around the equipment. Make sure no one is under it, on it or
close to it. Wear seatbelt when operating the forklift. Ensure
personnel within the area are kept to a minimum number to do
the job. Insure all personnel subject to foot impact or
compression hazards wear safety-toed footwear meeting ANSI
Z41 standard. Always use three-point contacts when mounting
or dismounting the forklift. Ensure forklift has overhead guard,
falling/rollover protection and load backrest extension.
The controls itemized in job step 1 are also applicable to job
step 2.
Erect barricade(s) to control access. Secure any loose pallets,
drums, hoses, cords and lines. Conduct and keep good
“Housekeeping” before/during activity.
All vehicles, regardless of type, that are removed from the site
for repairs will be re-inspected and accepted by a
competent person or assigned operator, IAW EM385-1-1 upon
return to the site.

Sev.

M
RAC

U
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L

U

Cr

L

U
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L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.4 Crush, Roll-over and
Operator Level
Impalement Hazards
Maintenance

2.5 Noise in excess of OSHA
standards

2.6 MEC/UXO Hazards

2.7 Battery Fire/Explosion

2.8 Fire/Explosion

APP, Attachment 2, AHA 21

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•
•

•

Operators need to check the clearances of doorways,
canopies, and overheads and operate controls smoothly.
Never use attachments unless specifically authorized by the
manufacturer of the forklift. Do not allow riders for any reason
on forklift. Never allow anyone to stand or pass under the
raised pallet forks, mast, carriage, boom or attachments. Carry
the load low – at minimum clearance. If you cannot see where
you are going, get someone to direct you. Follow all equipment
warnings. Know the capacity and operating characteristics of
the forklift equipment being used.
If the heavy equipment and/or power tools used are louder than
85dB (A) then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP
and EM 385-1-97.
Battery Charging operations will be conducted IAW EM 385-11. Appropriate PPE will be worn. Site vehicle battery will not
be used as a back-up for this operation, because it may
damage the system and strand field crew.
Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1. Proper fire extinguishers will
be on site and serviceable. There will be no “Hot Fueling”
authorized at any time.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.9 Operator Distractions (Cell
Phones; Eating; Smoking; and
Fatigue)

2.10 Towing Hazards

2.11 Vehicle and heavy
equipment traffic in area.

2.12 Cave In/Entrapment
(Confined Space)

APP, Attachment 2, AHA 21

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•

Operators will follow and adhere to all local, state rules of Safe
Vehicle Operations. Obeying posted speed limits; traffic
signals and signs; weight and height restrictions for any overweight or over-height vehicles, and common courtesy on the
road. Eating, smoking and use of cellular phones by the
equipment operator, while operating or during refueling
operations, is prohibited. Operators’ conducting long shift
hours (over 8 hours in length); will take a mandatory Rest Halt
at least once every four hours for 25 minutes. A Rest Halt can
be taken by a vehicle operator t any time should the need arise.
During a Rest Halt, the equipment operator will re-inspect the
vehicle to ensure that all integral safety equipment is still
operational. If any safety equipment fails, the operator will
notify their supervisor; and not operate the equipment until
repairs can be completed.
“Ground guides” will be used, when equipment is not equipped
with an audible warning device and/or has an obstructed view,
and/or is operating in a tight or busy area. When transporting
Forklift Equipment by trailers, the trailer will be “chocked” with
approved devices when unhooked from the transporting
vehicle. When attempting to hook onto the trailer, “ground
guides” will not place any part of their bodies between the
trailer and vehicle.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off before approaching forklift equipment.
When forklift equipment is used near or around any excavation
deeper than 4ft, additional precautions are required –
• Excavation site(s) are covered with material that can
support the total weight of forklift equipment and its
load or
• Barricades will be erected; clearly marked and can be
seen by operators;
• “Ground Guides” will be used to assist forklift
operators, and
• Equipment will be kept a minimum of 4 feet from
excavation sidewalls or exposed spoils.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.13 Lifting hazards

APP, Attachment 2, AHA 21

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.

U

Sev.

M
RAC

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
Forklift Equipment, as needed or specified by
WP or SSHP

______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 21

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 22
Generator Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Generator Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Generator
Operations, to
include:

Hazards
1.2 Biological hazards

•

a. Pre-operational;
During and After
Checks

APP, Attachment 2, AHA 22

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

c. Perform Operator
Level Maintenance

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

b. Safe Normal
Vehicle Operations

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

•

•

•

APP, Attachment 2, AHA 22

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

U

Cr

L

U

M

L

U

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Contact with chemical agent
or other hazardous chemicals

1.6 Equipment Acceptance (Initial
Inspection of equipment)

1.7 Inclement Weather (Winds;
Snow; Ice and Dust)

APP, Attachment 2, AHA 22

•
•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Operators need to be aware of potential exposure to corrosive
and/or flammable liquids when conducting vehicle inspections.
Operators will not eat, drink or smoke when performing these
tasks. Any visible leaking will be immediately reported to their
supervisor. Any spills of generator additives (anti-freeze, oil,
hydraulic fluids, etc.) will be cleaned up immediately.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work is being
accomplished. Equipment Operators will need to place a
supplemental drip pan or catch basin underneath the engine
and transfer cases at the end of the day.
Upon delivery of equipment, a component person or the
operator will inspect all aspects of the generator, to include –
current copy of Operator’s Manual and current Maximum
Kilowatt output rating. During the inspection of the vehicle, the
operator noticed that any of the generator’s integral safety
equipment (circuit breaker, oil warning lights, etc.) is
inoperable; that generator is no longer operational and cannot
be used until repaired.
Equipment operators need to be aware of special precautions
to safely operate generators in adverse weather conditions.
This may include reducing wattage to maintain minimum power
to conduct operations.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.8 Electrical Shock.

1.9 Pinch and cut hazard from
operating near sharp edges

1.10 Fire/Explosion

1.11 Towing Hazards

1.12 MEC/UXO Hazards

APP, Attachment 2, AHA 22

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•

•

This equipment is used to produce ample and a constant
electrical power for the project’s needs, which is adequate to
kill a person. Only authorized operators are allowed to open
compartments, adjust electrical flow or check connections.
Electrical hook-ups and installation, if required, will be
conducted by a certified electrician. In the event there is an
electrical problem that cannot be corrected by merely unplugging and re-plugging an item or replacing a blown fuse,
then an electrician will be contacted to correct the problem. All
generators will be grounded, prior to operations, IAW EM385-11. Those generators that are equipped with an integral
grounding system are exempt. All electrical appliances,
extension cords or equipment being plugged into the generator
will have a third prong for proper grounding and meet the
requirements of EM 385-1-1, Chapter 11. GFCIs will be used
for all outdoor connections. All generators will be turned off or
discharged, prior to servicing or refueling them.
Operators will use good and serviceable leather gloves when
performing service checks. Potential pinch and cut hazards
when performing vehicle inspections inside the engine
compartment; around doors; latches and lift gates.
Refueling of all generators will be conducted in accordance
with the SSHP, applicable SOPs and EM 385-1-1, Chapter 11.
Proper fire extinguishers will be on site and serviceable. There
will be no “Hot Fueling” authorized at any time. Those vehicles
or equipment without an internal grounding system will be
bonded between the fueling system and themselves, prior to
dispensing fuel.
Use of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting Heavy Equipment by
trailers, the trailer will be “chocked” with approved devices
when unhooked from the transporting vehicle. When
attempting to hook onto the trailer, “ground guides” will not
place any part of their body between the trailer and vehicle.
If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP
and EM 385-1-97.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.13 Noise in excess of OSHA
standards

1.14 Lock Out/Tag Out (Stored
Energy Hazards)

APP, Attachment 2, AHA 22

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

If the generators used are louder than 85dB (A) then the
appropriate hearing attenuation PPE must be worn. This could
be ear plugs, ear muffs or both depending on the noise level.
The site safety officer will measure the noise level of the
equipment and prescribe the applicable noise attenuation PPE
to be worn.
Any and all repairs to project generators will be performed by a
certified electrician. All machinery or equipment shall be shut
down and positive means taken to prevent its operation while
repairs or manual lubrications are being done. No guard,
safety appliance, or device shall be removed from machinery or
equipment, or made ineffective except for making immediate
repairs, lubrications, or adjustments, and then only after the
power has been shut off. All guards and devices shall be
replaced immediately after completion of repairs and
adjustments, and before power is turned on.
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
Forklift Equipment, as needed or specified by
WP or SSHP

______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 22

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 23
Soil Sampling and Collection
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Soil Sampling

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Collect Soil
Samples -

b. Mechanical
Excavation

1.2 Heat stress

c. Ordnance
Avoidance
d. Collect Samples,
as directed
e. Package
Potentially
Contaminated
Media

APP, Attachment 2, AHA 23

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•
•
•

a. Establish Work
Area Control
Zones

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards
1.1 Fall Hazard due to uneven/
slippery terrain

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•
•
•
•
•
•
•

Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
Make sure work area is well lit
Look ahead and be sure of footing. Choose path with gradual
slope and stable ground
Keep hands free while walking
Use boots with non-slip soles
Wear gloves when handling hot metal objects
Wear clothing pertinent to the weather and mandatory use of
PPE
SSHO shall encourage workers to drink water frequently when
temperatures are elevated
Encourage workers to report heat related symptoms ASAP to
SSHO
Encourage co-worker observation to detect signs and
symptoms of heat strain in others

Prob.

Sev.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.3 Biological hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
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Conduct a reconnaissance of the area to be used to ensure there
are no biological hazards or endangered flora/fauna species
present. The individual conducting the recon must take precautions
and be certain that they are wearing a long-sleeved shirt and have
used the appropriate insect repellent if desired. Any biological
hazards encountered will be noted in the log and if possible, the site
located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and long
pants, or coveralls; safety glasses; leather gloves; and head cover
such as hard hat, baseball cap or head scarf. Daily protective
controls will consist of:
Field personnel applying a protective barrier cream (such as Ivy
X©) to potentially exposed skin at the beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day; Field personnel washing with
poison ivy/oak oil cleanser (such as Tecnu©) (following
directions on bottle) at breaks and the end of each field
day, or as soon as a rash appears (do not apply to
broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of long-sleeved
shirts and long pants, or coveralls; leather gloves; and head cover
such as a hard hat, baseball cap or head scarf. Daily protective
controls will consist of: Wearing light colored clothing to easily
identify presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and

O

Sev.

M
RAC

N

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for avoidance
of stinging/biting insects (I.e. Spiders, Bees) and poisonous snakes
will consist of long-sleeved shirts and long pants, or coveralls;
leather gloves; and head cover such as a hard hat, baseball cap or
head scarf. UXOSO will brief field crews on all potential stinging
and biting insects and poisonous snakes that inhabit the work area.
Descriptive Information Packets will be posted in the Field Office
and given to Field Team Leaders. Daily protective controls will
consist of:
• Field personnel need to be aware of their surroundings;
• Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
• Use proper lifting techniques
• Perform lift only on stable ground
• Use lift assist device (hand cart) or perform multi- person lift
when object to be lifted is greater than 50lbs.
• Use lift assist device or perform multi-person lift when lifting
object that is unstable (e.g. containers with shifting center of
mass) or bulky items
• Review weather forecast for the work day
• SSHO should monitor weather during the day via internet or
smart phone application
• Personnel should notify SSHO when severe weather is spotted
and SSHO should notify field teams when storm is
approaching.
• Monitor noise with sound level meter or smart phone sound
level application
• If sound levels are above 85dbA follow mandatory use of PPE
(hearing protection)
• Use proper lifting and carrying techniques

Sev.

M
RAC

S

M

L

S

M

L

S

M

L

S

M

L

o



1.4 Back injury

1.5 Severe weather

1.6 High noise levels

1.7 Back Injury

APP, Attachment 2, AHA 23

Page 3 of 5

Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.8 Hand and Portable Power
Tools

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•
•

1.9 Struck by excavator

•
•

•
1.10 Underground utilities

•
•
•

1.11 Exposure to hazardous
chemicals

1.12 MEC presence

1.13 Shipment of agent
contaminated soils

•
•
•
•
•
•
•
•
•

APP, Attachment 2, AHA 23

Tool users inspect tools before use, replacing or repairing
damaged tools. Be sure that all safety guards are in place
Depending on the tool, the appropriate PPE will vary and it, too,
must be serviceable, operable, and free from defects
Operate power tools in accordance with manufacturer’s
instructions, QAPP, and SOPs
Be alert when working around heavy equipment. Stand outside
swing radius of the bucket when excavator is operating.
Establish hand or radio communications with the equipment
operator. A sample can only be collected from the excavator
bucket when the bucket has been lowered to the ground and
the operator has removed his hands from the controls
Always wear hardhat, high visibility vest, safety boots, and
safety glasses when working adjacent to heavy equipment
Ensure that the Utility Locator Service has conducted a utility
clearance of the sample location
Hand dig first four feet, using a magnetic locator to screen for
potential utility lines
Follow mandatory signs and out-of-bound areas (e.g., natural
gas rights-of-way)
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work that is to be
accomplished.
Air monitoring will be conducted IAW APP
Practice UXO avoidance (UXO Escort, magnetic locator)
Do not handle MEC
Mark area so others are aware of MEC presence
Notify UXOSO, if suspected MEC is found
Review SSHP Subchapter 2.4
Prior to packaging and shipping to a non-agent laboratory,
potentially agent contaminated samples will be screened
Samples will be preserved, packaged and shipped to conform
to EPA requirements and Department of Transportation

Sev.

M
RAC

S

M

L

U

Cr

L

U

M

L

U

Cr

L

U

Ca

M

U

M

L
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Equipment to be Used

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Bowls
• Trowel
Other equipment
• Sample jars
• Plastic bags

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Forklift Equipment, as needed or specified by
WP or SSHP

______________________
______________________
______________________
______________________
______________________

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 23

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.

Page 5 of 5

Activity Hazard Analysis (AHA) 24
Soil Handling in Hazardous Chemical Environments
Activity/Work Task: Soil Handling in Hazardous
Chemical Environments

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 24

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy) will consist of long-sleeved shirts and
long pants, or coveralls; safety glasses; leather gloves; and
head cover such as hard hat, baseball cap or head scarf. Daily
protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 24

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

CR

L

U

M

L

U

CR

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Contact with chemical agent
or other hazardous chemicals

•

1.5 Cold/heat stress

•

1.6 Vehicle and heavy equipment
traffic in area

2. Establish location
for desired work area
to conduct Soil
Handling in a
Chemical
Environment, to
include:

2.1 The hazards itemized in job
step 1 are applicable to job
step 2.

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work is being
accomplished.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be aware of any vehicles in area and be certain to wear a hard
hat, safety glasses and a high visibility safety vest when
working around heavy equipment. Establish arm and hand
signals or radio communication with the equipment operator
and be certain the equipment is grounded and shut off when
within the arc of the boom, shovel, etc. Use of “ground guides”
will be used, when vehicle(s) are not equipped with an audible
warning device and/or has an obstructed view. When
transporting equipment by trailers, the trailer will be “chocked”
with approved devices when unhooked from the transporting
vehicle. When attempting to hook onto the trailer, “ground
guides” will not place any part of their body between the trailer
and vehicle.
The controls itemized in job step 1 are also applicable to job
step 2.

a. Establish Work
Area Control Zones
b. Soil Sampling

APP, Attachment 2, AHA 24
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
3. Pressure washer
operation, to include:

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

3.1 The hazards itemized in job
step 1 are applicable to job step
3.

•
•

The Controls itemized in job step 1 are applicable to job step 3.
See AHA 26_Power Washer and Steam Generator Operations

4.1 The hazards itemized in job
step 1 are applicable to job step
4.

•

The Controls itemized in job step 1 are applicable to job step 4.

Sev.

L
RAC

a. Establish Work
Area Control Zones
b. Soil Sampling
4. Backfill Operations
a. Backfill

APP, Attachment 2, AHA 24
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Hearing protection, as directed
• Slung CBRN mask
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Sampling bowls and spoons
• Trowel
Other equipment
• Sample jars
• Shipping containers
• 6-mil plastic sheeting and bags
• Cleaning solution, water and soap
• 5-gal buckets
• Miscellaneous sampling supplies
Air monitoring equipment
• Pumps

APP, Attachment 2, AHA 24

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).
All personnel involved in this operation that are
required to wear Self-Contained Breathing
Apparatus (SCBA) or a full-face Air Purifying
Respirator CBRN approved (APR) will be
certified under 29 CFR1910.134
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•

PPE should be inspected prior to use and replaced if
unserviceable.

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•
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Equipment to be Used
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 24

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 25
Power/Hand Tool Operation
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Power/Hand Tool Operation

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Using Power/Hand
Tools

•
•
•
•
•
•

APP, Attachment 2, AHA 25

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•
•
•

1.2 Wet Surfaces (slip/fall hazard)

Likely

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards
1.1 Electric Fires/Shock/Burns

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Use proper engineering controls when working with electricity
(i.e., grounding, bonding, insulation, guarding, etc.)
Check insulation of wiring.
Install circuit protection devices (e.g. fuses, ground fault
interrupters, circuit breakers, thermal sensors, etc.)
Hand and power tools shall be used, inspected, and
maintained in accordance with the manufacturer’s instructions.
Be aware of work conditions and do not work in wet areas with
live electricity. Workers will be aware of potentially slippery
surfaces and tripping hazards.
Work slowly during transit. Jumping, running, and horseplay
are prohibited.
Workers will keep all areas clean and free of debris to deter
any unnecessary trips and falls.
Clean up all spills immediately.
Personnel will notify the SHSO of any unsafe conditions.

Prob.

Sev.

RAC

U

Cr

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.3 Injury from Hand Tool
Operation

1.4 Injury from Power Tool
Operation

APP, Attachment 2, AHA 25

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

Ensure that all tools used onsite are in proper working order
and are in good condition, clean, oil free, and have insulated
grips.

•

Do not leave hand tools lying around where they could become
a hazard.

•

Personnel to inform SHSO if tools require repair or
replacement.

•

Keep tools in non-conductive container and be aware of metal
on tool belts.

•

Take tools out of service and remove from work vicinity if they
are not working correctly.

•

All tools will be in good working order and properly grounded.

•

No damaged equipment will be issued until repaired or
replaced.

•

When power operated tools are designed to accommodate
guards, the guard must be in place on the tool.

•

Do not overload electrical circuits and use a GFCI.

•

Take tools out of service and remove from work vicinity if they
are not working correctly.

•

Follow operations and maintenance procedures for each piece
of equipment used on site.

Sev.

L
RAC

S

M

L

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)
• Various ratchets/sockets
• Various wrenches/pliers
• Knives
• Power auger

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 25

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 26
Power Washer and Steam Generator Operations
Activity/Work Task: Power Washer and Steam Generator
Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. General Power
Washer/Steam
Generator
Operations, to
include:

Hazards

Occasional

Seldom

Unlikely

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Controls
•

1.2 Biological hazards

•

a. Pre-Planning of
Intended Operations:

APP, Attachment 2, AHA 26

Likely

E
E
H
M

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

1.1 Slip, trip, and fall

1. Equipment
needing
cleaning
2. Designated
area
3. Assigned
Personnel
4. Contaminatio
n Control

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

M

•

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

b. Assembly and preoperational check of
tools and equipment
c. Determine fuel
and/or power needs:
1. Gasoline/Die
sel
2. Electrical

•

•

APP, Attachment 2, AHA 26

Sev.

M
RAC

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

M
RAC

U

M

L

U

M

L

O

N

L

U

M

L

U

Cr

L

U

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Equipment Acceptance (Initial
Inspection of equipment)

1.6 Inclement Weather (Winds;
Snow; Ice and Dust)
1.7 Contact with chemical agent
or other hazardous chemicals

1.8 Pinch hazard from assembly
and placement of equipment

APP, Attachment 2, AHA 26

•
•

•

•
•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Upon delivery of equipment, a competent person or the
operator will inspect all aspects of the equipment, to include –
current copy of Operator’s Manual. During the inspection of the
equipment, if the operator notices that any of the integral safety
equipment is inoperable; that equipment is no longer
operational and cannot be used until repaired.
Equipment operators need to be aware of special precautions
to safely operate equipment in adverse weather conditions.
Obtain and review Material Data Safety Sheets (MSDS) to
review; familiarize and identify potential chemical hazards that
may be potentially released. Operators need to be aware of
potential exposure to corrosive and/or irritant liquids when
conducting these operations. Operators will not eat, drink or
smoke when performing these tasks. Personnel will don the
proper PPE commensurate with the chemical hazard
encountered and the work is being accomplished.
Wear leather gloves and place hands on smooth surfaces
checking the area on which you are going to place your hands.
Avoid sharp, possible pinch points or slippery surfaces
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.9 Electrical Shock

1.10 Lifting hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

2. Pressure washer
operation, to include:
a. Area Check:
1. Clear and
dedicated
Work Area
2. Proper
Equipment
and

2.1 The hazards itemized in job
step 1 are applicable to job
step 2. In addition, the
following hazards are added.
2.2 MEC/UXO Hazards

2.3 Unnecessary personnel or
equipment in work area

APP, Attachment 2, AHA 26

•

•
•

Certain power washer equipment requires a generator or “hard
wired” to a circuit to provide power. Only authorized operators
are allowed to open compartments, adjust electrical flow or
check connections. Electrical hook-ups and installation, if
required, will be conducted by a certified electrician. In the
event there is an electrical problem that cannot be corrected by
merely un-plugging and re-plugging an item or replacing a
blown fuse, then an electrician will be contacted to correct the
problem. All equipment will be grounded, prior to operations,
IAW EM385-1-1. All electrical appliances, extension cords or
equipment being plugged into the generator will have a third
prong for proper grounding and meet the requirements of EM
385-1-1, Chapter 11. GFCIs will be used for all outdoor
connections. Electrical power cords will be kept up and out of
the water as much as possible and be rated for wet condition
use. Do not plug pressure washer in till it is completely
assembled and ready for use. All electrical powered equipment
will be turned off or discharged, prior to servicing or refueling
them.
Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
The controls itemized in job step 1 are also applicable to job
step 2.

If an MEC item is encountered alert the rest of the team and
conduct an inspection of the item IAW the approved WP, SOP
and EM 385-1-97.
Prior to starting the pressure washer check the immediate area
to be certain it is free of any tools and equipment not
associated with the operation. Erect barricades and establish
an exclusion zone for personnel safety.

Sev.

M
RAC

U

Cr

L

U

Cr

L

U

Ca

M

O

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
personnel in
place
3. Work Area
Barricades

2.4 Eye/Foot and Hand Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•
•

b. Personnel and
PPE

•

c. Cleaning Solution
Run Off
•

d. Use
2.5 Spills and Run-Off from HTW
or CWM Decontamination

2.6 High Pressure (cuts, burns,
lacerations and missile effects)

2.7 Fire/Explosion

2.8 Noise in excess of OSHA
standards

2.9 Ergonomic Hazards

APP, Attachment 2, AHA 26

•

•

•

•

•

Eye/Face Protection – Safety face shield or goggles with side
shields (ANZI Z87.1) will be worn;
Ensure goggles’ headband is serviceable and adjusted to fit
prior to turning on pressure washer. Personnel will wear sturdy
leather gloves and keep hands out of the path of the spray
nozzle.
If the operator must hold an item to clean it, if at all possible
hold the item with something other than the hand. Leather work
boots or rubber boots with a steel or composite toe and long
pants must be worn to protect the feet and legs from an injury
caused by the force of the water.
Do not use the pressure washer on personnel to clean clothing
or boots.
Prior to commencing operations, site will construct an adequate
spill containment barrier or sump to handle all required cleaning
of equipment contaminated with HTW or CWM and that all
water, soap and solvents, if used, are collected in the barrier.
The site will conduct a “test” of the barrier system using clean
water to ensure barrier or sump’s integrity. Any spills or leaks
from the barrier will be immediately contained and reported to
UXOSO.
Ensure that operator does not point spray at anyone or place
hands or feet in direct line with the spray. High pressure or
steam jets will cut, lacerate or burn both protected and
unprotected body parts. Secure all items requiring cleaning as
much as possible ensure that item will not move. Be certain
that the EZ is large enough to protect others from possible
flying objects.
Refueling of gas operated pressure washer will be conducted in
accordance with the SSHP, applicable SOPs and EM 385-1-1.
Proper fire extinguishers will be on site and serviceable. There
will be no “Hot Fueling” authorized at any time.
If the heavy equipment and/or power tools used are louder than
85dB (A) then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
Reduce bending, twisting, and kneeling, by using alternating
work, rotating workers and periodic stretching break to reduce
static or awkward postures. Use team lifting, and lifting aids to
minimize lifting weights over 25-lbs above the shoulders, below
the knees, or at arm length

Sev.

M
RAC

U

Cr

L

U

Cr

L

U

Cr

L

U

Cr

L

U

Cr

L

U

Cr

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
2.10 Towing Hazards

3. Pressure washer
operation, to include:
a. Area Check:
4. Clear and
dedicated
Work Area
5. Proper
Equipment
and
personnel in
place
6. Work Area
Barricades

3.1 The hazards itemized in job
step 1 and 2 are applicable to job
step 3. In addition, the following
hazards are added.
3.2 Contact with chemical agent
or other hazardous chemicals

3.3 Airborne Vapors/Fumes

b. Personnel and
PPE

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

•

•

Use of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting welding equipment by
trailers, the trailer will be “chocked” with approved devices
when unhooked from the transporting vehicle. When
attempting to hook onto the trailer, “ground guides” will not
place any part of between the trailer and vehicle.
The Controls itemized in Controls 1 and 2 are applicable to
Control 3.

Certain steam generator operations require the use of solvents
or industrial cleaning compounds and may require an
established Respiratory Protection Plan. Ensure local
ventilation/engineering controls are in place. Keep all gases
and fumes from the breathing area, and use an approved
respirator when ventilation is not adequate to remove fumes
and gases. UXOSO will monitor exposure and area, if
additional respiratory guidance is needed.
Project CIH will establish Respiratory Protection Plan; ensure
local ventilation/engineering controls are in place. UXOSO will
monitor exposure and area, if additional respiratory guidance is
needed.

U

Sev.

M
RAC

Cr

L

L

U

Cr

L

U

Cr

L

c. Cleaning Solution
Run Off

APP, Attachment 2, AHA 26
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• Hearing protection, as directed
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________

APP, Attachment 2, AHA 26

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•
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Equipment to be Used
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone
5. Additional equipment to conduct other
operations, that may include –
• Spill Containment System; Sumps; 6mil plastic sheeting; scrub brushes;
soap; cleaning solvent
• 55-gal poly drums for “grey water”
collection

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•
•

APP, Attachment 2, AHA 26

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.

Personnel authorized to operate power
washer or steam generator equipment
will provide proof of competency
(documentation of training or
experience) to the UXOSO prior to
operating the equipment.
UXO Personnel must be certified as an
EOD-trained and must have the
necessary experience for the position
filled.
Certified Electrician.
Competent Person for Equipment
Acceptance (normally an experienced
operator).
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Activity Hazard Analysis (AHA) 27
Interim Holding Facility (IHF) Entry Operations
Activity/Work Task: Interim Holding Facility (IHF) Entry
Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. Request, Delivery,
Site Set-up,
Placement and
establishment of
physical security for
an IHF unit.

APP, Attachment 2, AHA 27

Hazards

Probability

Severity

Date Prepared: 03 January 2019
Prepared by (Name/Title): Ahmed Kamali, Scientist

L

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Catastrophic
Critical
Marginal
Negligible

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Controls
NOTE: The IHF will be provided by the Department of Defense (US
Army PM, Non-Stockpile) as part of the approval process of the
specific Chemical Safety Submission (CSS).
The delivery; placement; site set-up and establishment of physical
security requirements are addressed in both the CSS and
referenced Work Plan Appendix. The prime contractor is
responsible for erecting security perimeter fencing; electrical hookup for power and lighting; appropriate lightning protection and
providing the required physical security of the IHF (static or roving
guard patrols). These operations are addressed by separate AHAs.
Refer to the necessary AHA.

Prob.

Sev.

RAC

L

Page 1 of 4

Activity/Work Task: Mob/Demob
Job Steps
Hazards
2. IHF Entry
Operations, to
include –
a. Initial Entry, after
first RCWM item
has been placed;
and
b. Every
subsequent entry
into the IHF

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
NOTE: This operation is under the direct supervision and control of
the CCDC-CBC Supervisor. The IHF Entry Team (CCDC-CBC)
Leader is solely responsible for conducting these operations IAW
established SOPs, directives and guidelines. The IHF Entry Team
Leader will establish an Exclusion Zone for each IHF Entry operation.
Since this operation is conducted by an outside agency, the prime
contractor will be provided written procedures on this operation to
ensure that all safety protocols are enforced. The prime contractor
may provide additional support to the IHF Entry Team by –

Sev.

L
RAC

L

1. The UXOSO assisting in visibly searching the area and
marking the limits of the EZ with appropriate warning signs
or other acceptable markings; and
2. Use of additional personnel, serving as Road Guards, to
ensure no unauthorized personnel enter into the established
EZ set by IHF Entry Team Leader for the specific operation.

APP, Attachment 2, AHA 27
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________

APP, Attachment 2, AHA 27

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

•
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Equipment to be Used
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

Inspection Requirements
•
•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone
• Decontamination solution of 5%
bleach
• Scrub Brushes
• Soapy Water
• Hand Sprayers
• Shuffle Pans
5. Approved packaging material and
Multiple Round Containers (MRC) provided
by TEU

APP, Attachment 2, AHA 27

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 28
VCS Construction and Movement
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: VCS Construction and Movement

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. VCS Construction

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 28

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 28

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

M

L

S

M

L

U

Cr

L

U

Cr

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.7 Noise in excess of OSHA
standards

1.6 Vehicle and heavy equipment
traffic in area

1.9 Hand and power tool
operation

APP, Attachment 2, AHA 28

•
•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
When operating power tools, they will be handled, operated
and maintained IAW the manufactures instructions, the
approved WP and any applicable SOPs. The power tool will be
inspected prior to use to ensure that all the hand and safety
guards are in place and that the chain, if present, is properly
tightened and that the tool is otherwise in good working order.
Depending on the power tool PPE will vary and it too must be
serviceable, operable and free of any defect. PPE will be worn
IAW the approved WP and inspected by the user prior to
donning. Hand and power tool use will be IAW EM 385-1-1,
Chapter 13.
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.10 Electrical Shock

2. VCS Movement

1.11 Pinch, cut, or caught
between hazard from
operating near sharp edges,
handling of metal sheets, and
the moving of any large items
during construction, lifting, and
moving of VCS.
2.1 The hazards itemized in job
step 1 are applicable to job
step 2 with the addition of 2.2.
2.2 Unplanned Detonation

APP, Attachment 2, AHA 28

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

Only authorized operators are allowed to open compartments,
adjust electrical flow or check connections. Electrical hook-ups
and installation, if required, will be conducted by a certified
electrician. In the event there is an electrical problem that
cannot be corrected by merely un-plugging and re-plugging an
item or replacing a blown fuse, then an electrician will be
contacted to correct the problem. All equipment will be
grounded, prior to operations, IAW EM385-1-1. All electrical
appliances, extension cords or equipment being plugged into
the generator will have a third prong for proper grounding and
meet the requirements of EM 385-1-1, Chapter 11. GFCIs will
be used for all outdoor connections. Electrical power cords will
be kept up and out of the water as much as possible and be
rated for wet condition use. Do not plug pressure washer in till
it is completely assembled and ready for use. All electrical
powered equipment will be turned off or discharged, prior to
servicing or refueling them.
Operators will use good and serviceable leather gloves when
performing service checks. Potential pinch and cut hazards
when performing the construction and moving of the metal
sheets and other VCS parts. Personnel will be aware of tall
surrounding objects or other personnel during the lifting or
moving of VSC

•

The controls itemized in job step 1 are also applicable to job
step 2.

•

UXO awareness training provided by SSHO. Only UXO
technicians will handle DMM/UXO/Demolition material. A UXO
technician will clear the area, marking any anomalies that
should avoided with the wheels of the VCS while moving to a
new area.

Sev.

L
RAC

U

Cr

L

U

Cr

L

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Fork Lift
• Platform Lift
• Pipe Layer

______________________
______________________
______________________
______________________
______________________
______________________
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 28

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 29
(X-Ray)/PINS Operations
Activity/Work Task: (X-Ray)/PINS Operations

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0766

Reviewed by PHSM: Jenny Prince, CSP

Notes: (Field Notes, Review Comments, etc.)

Job Steps

Hazards

1. Set up, calibration
placement and use of
PINS (X-Ray)
equipment.

2. Assessment of
suspect CWM using
X-Ray and PINS
investigative
equipment

2.1 Chemical warfare agents

2.2 Contact with chemical agent
or other hazardous chemicals

APP, Attachment 2, AHA 29

Probability

Severity

Date Prepared: 03 January 2019
Prepared by (Name/Title): Ahmed Kamali, Scientist

M

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Catastrophic
Critical
Marginal
Negligible

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Controls
NOTE: This operation is under the direct supervision and control of
USAE personnel. The USAE Team Leader and Parsons UXOSO are
responsible for conducting these operations IAW established SOPs,
directives and guidelines. The USAE Team Leader will establish an
Exclusion Zone (X-Ray radiation) for each PINS operation. USAE will
provid written procedures on this operation to ensure that all safety
protocols are enforced. The prime contractor may provide additional
support to USAE by –
1) The UXOSO assisting in visibly searching the area and marking the
limits of the EZ with appropriate warning signs or other acceptable
markings; and
2) Use of additional personnel, serving as Road Guards, to ensure no
unauthorized personnel enter into the established EZ set by USAE
Team Leader for the specific operation.
CWM training and safety awareness. Personnel UXO safety
awareness. All items found during the investigation will be assessed by
UXO personnel prior to decontamination. If any suspect items not
previously assessed are encountered, work will stop to have the items
investigated by a trained UXO specialist.
Personnel will don the proper PPE commensurate with the chemical
hazard

Prob.

Sev.

RAC

U

Cr

L

U

Ca

M

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
2. (X-Ray) Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 29

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 30
Excavation Backfill
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Excavation Backfill

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Backfill excavation

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 30

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 30

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

M

L

U

Cr

L

S

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Vehicle and heavy equipment
traffic in area

1.6 Noise in excess of OSHA
standards

2. Compacting soil

3. Seeding

2.1 The hazards itemized in job
step 1 are applicable to job
step 2.
3.1 The hazards itemized in job
step 1 are applicable to job
step 3.

APP, Attachment 2, AHA 30

•
•

•

•

•
•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will measure the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
The controls itemized in job step 1 are also applicable to job
step 2.
The controls itemized in job step 1 are also applicable to job
step 3.
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Equipment to be Used
1. Personal Protective Equipment
• Safety boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• Loader
• Compactor
• Excavator

______________________
______________________
______________________
______________________
______________________
______________________
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 30

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 31
DAAMS Placement/Retrieval
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: DAAMS Placement/Retrieval

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Initial Preparation
and Placement of
DAAMS Pumps

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 31

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Ahmed Kamali, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 03 January 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 31

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

M

L

U

Cr

L

S

M

L

U

Cr

L

S

M

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Vehicle and heavy equipment
traffic in area

1.6 Noise in excess of OSHA
standards

1.7 Contact with hazardous
chemicals

2. DAAMS Pump
Retrieval

2.1 The hazards itemized in job
step 1 are applicable to job
step 2 with the addition of 2.2
2.2 Pressurized air cylinders
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•
•

•

•

•

•
•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
Personnel will don the proper PPE commensurate with the
chemical hazard encountered and the work being
accomplished. CWM, HTW, and UXO training and safety
awareness during site specific training and refreshed during
morning tailgate briefing. Air monitoring for chemical agents
while digging.
The controls itemized in job step 1 are also applicable to job
step 2.
Periodic inspection of pressurized cylinders. Proper storage of
cylinders in accordance with SOPs.
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• SCBA equipment
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)
• DAAMS pump

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 31

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Activity Hazard Analysis (AHA) 32
CWM Packaging and Transport
Activity/Work Task:

Overall Risk Assessment Code (RAC) (Use highest code)

CWM PACKAGING AND

M

TRANSPORT
Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico

Severity

Contract No.: W912DY-17-D-0005, TO F-0776
Date Prepared: 03 January 2019
Prepared by (Name/Title): Ahmed Kamali, Scientist
Reviewed by PHSM: Jenny Prince, CSP

Catastrophic
Critical
Marginal
Negligible

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)
“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA (after controls are applied). Annotate the overall highest RAC at the top of AHA.

Notes: (Field Notes, Review Comments, etc.)

Job Steps
1. Packaging of CWM

E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Hazards

Controls

1.1 Fall hazard due to
uneven/rugged/slippery terrain

1.1.1 Be aware of potential slippery surfaces, tripping hazards, and
uneven ground
1.1.2Look ahead and be sure of footing
1.1.3 Good housekeeping will be enforced by UXOSO
1.1.4 Review SSHP for section on Slips, Trips, and Falls
1.2.1 Wear gloves when handling hot metal objects
1.2.2 Wear required PPE for CWM handling
1.2.3 Drink water frequently prior to packaging operations
1.2.4 Ensure acclimatization prior to operations
1.2.5 Encourage reporting of heat related symptoms to UXOSO
1.2.6 Limit time downrange to minimum necessary to complete
packaging
1.2.7 Encourage co-workers to be aware of signs/symptoms of heat
stress in others
1.3.1 Use proper lifting techniques when loading/unloading
1.3.2 Perform lifts only on stable ground

1.2 Heat Stress

1.3 Back Injury

APP, Attachment 2, AHA 32

RAC Chart

P

S

RAC

O

N

L

S

M

L

S

M

L
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1.3.3 Use multi-person lift for objects over 50lbs.

APP, Attachment 2, AHA 32
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Activity/Work Task: CWM PACKAGING AND
TRANSPORT
Project Location:
Job Steps
Hazards
1.4 Injury from hand and power
tools

1.5 Unintentional explosion

1.6 Unintentional exposure to CA

2. Transport of CWM to IHF

APP, Attachment 2, AHA 32

2.1 The hazard items in Job Step 1
are applicable to Job Step 2.
Additional hazards associated
with CWM transport are
presented below
2.2 Vehicle accident

Overall Risk Assessment Code (RAC) Use highest code)

Controls
1.4.1 Hand and power tools shall be used and maintained IAW
manufacturer's instructions
1.4.2 Hand and power tools shall be inspected and
determined to be in safe operating condition before use by
operator. Tools that are defective shall be tagged and
removed from service until replaced or repaired.
1.4.3 Those using tools will be first briefed on the tool
1.5.1 Avoid unnecessary movement/jarring of fused munitions.
1.5.2 Only move munitions as necessary to perform
packaging operations
1.6.1 Personnel will don PPE and chemical protective clothing as
specified in the SSHP for this task
1.6.2 Items cannot be moved for packaging until as a minimum
SUXOS and UXOSO verify risk of movement is
acceptable
1.6.3 To prevent possibility of off gassing, do not leave MRCs in
direct sunlight when ambient temperature exceeds 80F

2.2.1 Vehicles shall not be driven more than the posted speed
limit, with consideration for weather, traffic, condition of
roadway, type of vehicle, and any other pertinent
consideration
2.2.2 Operators of vehicles shall not use cell phones while
vehicle is in motion
2.2.3 Operators of vehicles shall not eat, drink, or smoke while
vehicle is in motion
2.2.4 The principles of defensive driving shall be practiced
2.2.5 Seat and shoulder belts will be worn when the vehicle is in
motion
2.2.6 The vehicle operator shall possess always while operating
a vehicle, a license valid for the type of vehicle being
operated

M

P

S

RAC

O

M

L

U

CA

M

S

M

L

U

Cr

L
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Activity/Work Task: CWM PACKAGING AND
TRANSPORT
Project Location:
Job Steps
Hazards

2.3 Damage to MRC

2.4 Transport of explosives

3. IHF Entry
a. Initial entry, after first
RCWM item has been
emplaced, and
b. Every subsequent
entry into the IHF

Controls
2.2.7 All vehicles used for transport will be inspected prior to use
2.2.8 Working form of communications "(radio, cell phone, etc.)
will be available always during transport
2.3.1 The sealed MRC shall be placed inside a wooden crate for
transport. The crate will be secured to prevent
movement/tipping
2.4.1 The UXOSO will ensure vehicles for explosive transport
conform to Department of Transportation (DOT)
regulations (49 CFR Parts 390-397, Motor Carriers)
2.4.2 Explosive vehicle will be inspected and maintained IAW DA
Pam 385-64, Chapter 20. This will include:
• One 20A: BC or two 10A: BC rated fire extinguishers
• When a tarpaulin is required it shall be flame retardant
tarpaulin and secured with tie downs
• Appropriate signage/placards
• Non-conductive bed liner (plywood sheet) for vehicle
holding area
2.4.3 Transport vehicle & operators will conform to EM 385-1-1
Chapter 29 regulation on transportation, inspection, and
training
2.4.4 Routes shall be selected to avoid rail crossings, densely
populated areas, and congested traffic
2.4.5 No motor vehicle transporting explosive/CWM items shall
be left unattended
2.4.6 No person shall smoke, carry or use flame producing
devices, while in or near a vehicle transporting explosives

M

P

S

RAC

U

M

L

U

Cr

L

U

Cr

L

3.1 The hazard items in Job Step
1-2 are applicable to Job Step
3. Additional hazards
associated with IHF Entry are
presented below.
3.2 Exposure to CA
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Overall Risk Assessment Code (RAC) Use highest code)

3.2.1 The IHF Entry Team Leader will establish an Exclusion
Zone for each IHF Entry operation
3.2.2 The limits of the EZ will be marked with appropriate
warning signs or other acceptable markings
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Activity/Work Task: CWM PACKAGING AND
TRANSPORT
Project Location:
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)

Controls

P

S

M

RAC

3.2.3 Entry Team Leader shall verify that the CAFS system is
operating prior to entry
3.2.4 Prior to personnel entry into the IHF, monitoring will be
conducted to determine potential CA contamination
3.2.5 Entry Team will don PPE and protective clothing IAW
SSHP for the entry operation

APP, Attachment 2, AHA 32
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Equipment to be Used

Training Requirements/Competent or
Qualified Personnel name(s)

1. Hand and Power Tools

Training
1. Site-specific WP, SOP and AHA
2. OSHA 40 hour and applicable 8 hour
3. Equipment operation
4. Heat/Cold Stress
5. Biological hazards
6. Daily safety and operational briefing
7. MRC packaging

2. Appropriate PPE for selection operation,
at minimum –
a. Sleeved Shirt (winter months)
b. Long Legged Pants (winter
months)
c. Short sleeve shirt (summer
months)
d. Shorts (summer months)
e. CWM Work Boots
f. Leather Gloves
g. Nitrile & CWM gloves
h. Tychem F coveralls
i. Respiratory PPE IAW WP
j. Additional PPE to conduct CWM
operations, as directed

Training
1. Site-specific WP, SOP and AHA
2. OSHA 40 hour and applicable 8 hour
3. Take 5 Briefing
4. Heat/Cold Stress
5. Daily safety and operational briefing

3. Additional equipment to conduct other
operations, that may include –
a. One 20A: BC or two 10A: BC Fire
Extinguishers for Explosives
Transport Vehicle;
b. Flame Retardant Tarpaulin to cover
explosives;
c. Non-conductive material (plywood
lining) for transport vehicle;
d. MRC- approved container for CWM
transport;

Training
1. Site-specific WP, SOP and AHA
2. OSHA 40 hour and applicable 8 hour
3. Take 5 Briefing
4. Heat/Cold Stress
5. Daily safety and operational briefing
6. MRC packaging
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Inspection Requirements
•

•
•

Hand and power tools shall be inspected,
tested, and determined to be in safe operating
condition before use
• Continued daily inspections shall be made to
assure safe operating condition and proper
maintenance
• Tools having defects that will impair their
strength or render them unsafe shall be
removed from service
PPE shall be inspected prior to use and replaced if
unserviceable
Periodic checks will be performed by the team leader
during operations to ensure PPE integrity. If defects
are discovered during operations, appropriate
corrective measures shall be taken to remedy the
situation IAW WP corrective actions.

•
•

Equipment shall be inspected, tested, and
determined to be in safe operating condition
before use
Fire extinguishers will be checked every month
and maintained as specified in NFPA 10
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Equipment to be Used
4.

Designated site vehicles for CWM
transport will be equipped with the
minimum a. Map and Directions to site medical
facility
b. Project Emergency Contact
Telephone Listing
c. Serviceable First Aid Kit
d. Serviceable A: BC rated 2.5lb or
larger fire extinguisher inside the cab.
e. One 20A: BC or two 10A: BC rated
fire extinguishers.

5. Emergency equipment (type and location)
a. First aid kits-all vehicles and CP
b. Fire extinguishers-all vehicles and CP
c. Communications (2-way radio and
Project or personal Cellular Phone)with team leader and SUXOS and
UXOSO

APP, Attachment 2, AHA 32

Training Requirements/Competent or
Qualified Personnel name(s)
Training
1. Site-specific WP, SOP and AHA
2. OSHA 40 hour and applicable 8 hour
3. Take 5 Briefing
4. Heat/Cold Stress
5. Daily safety and operational briefing
6. Operator must be licensed for vehicle

Inspection Requirements
•
•

•

Training
1. Site-specific WP, SOP and AHA
2. OSHA 40 hour and applicable 8 hour
3. Take 5 Briefing
4. Heat/Cold Stress
5. Daily safety and operational briefing
6. First aid/CPR training (2 people & SSHO)

•

•

Vehicles will be maintained IAW the manufacturer’s
recommendations
A pre-operational check will be performed by a
competent person on the vehicle assigned to
transport the CWM (following DD Form 626 as
guidance). If the vehicle is not in safe operating
condition it shall be removed from service until
unsafe conditions have been corrected and reinspected before being placed in service again.
Documentation of the pre-operational checks will be
maintained onsite by the UXOSO

The contents of the first aid kits will be checked prior
to use onsite and at least every 3 months to ensure
they are complete, in good condition, and have not
expired
Fire extinguishers will be checked every month and
maintained as specified in NFPA 10
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Activity Hazard Analysis (AHA) 33
Crane Operations
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Crane Operations

Risk Assessment Code (RAC) Matrix

Project Location: Otero County, New Mexico
Contract No.: W912DY-17-D-0005, TO F-0776

Job Steps
1. Equipment/Crane
Set-up or Tear
down

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (see above)
“Probability” is the likelihood to cause an incident, near miss, or accident and identified
RAC Chart
as: Frequent, Likely, Occasional, Seldom or Unlikely.
E
=
Extremely
High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did occur and
identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.
L = Low Risk

Hazards

Controls

1.1 Slip, trip, and fall

•

1.2 Biological hazards

•

•

APP, Attachment 2, AHA 33

Frequent
Catastrophic
Critical
Marginal
Negligible

Prepared by (Name/Title): Manglona-Huang, Kristine, Scientist

Notes: (Field Notes, Review Comments, etc.)

Probability

Severity

Date Prepared: 14 March 2019

Reviewed by PHSM: Jenny Prince, CSP

L

Worker awareness of potential slippery/uneven surfaces and
tripping hazards plus inspection and policing of debris.
Conduct a reconnaissance of the area to be used to ensure
there are no biological hazards or endangered flora/fauna
species present. The individual conducting the recon must
take precautions and be certain that they are wearing a longsleeved shirt and have used the appropriate insect repellent if
desired. Any biological hazards encountered will be noted in
the log and if possible, the site located to a more suitable area.
Hazardous Plants - PPE for avoidance of hazardous plants
(specifically Poison Ivy/Oak and Sumac) will consist of longsleeved shirts and long pants, or coveralls; safety glasses;
leather gloves; and head cover such as hard hat, baseball cap
or head scarf. Daily protective controls will consist of:
• Field personnel applying a protective barrier cream
(such as Ivy X©) to potentially exposed skin at the
beginning of each day;
• Use of a protective cover on automobile seats, to be
replaced each day;

Prob.

Sev.

RAC

S

M

L

S

M

L
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

•

•

•

APP, Attachment 2, AHA 33

Field personnel washing with poison ivy/oak oil
cleanser (such as Tecnu©) (following directions on
bottle) at breaks and the end of each field day, or as
soon as a rash appears (do not apply to broken skin);
• Field personnel changing into clean clothing or
removing coveralls and removing automotive seat
covers before leaving the site each day; and
• Any other protective measures deemed appropriate.
Ticks - PPE for avoidance of tick bites will consist of longsleeved shirts and long pants, or coveralls; leather gloves; and
head cover such as a hard hat, baseball cap or head scarf.
Daily protective controls will consist of:
• Wearing light colored clothing to easily identify
presence of ticks;
• Application of a Permethrin©/Permanone© spray to
clothing the day before field work. (Note: this is to be
sprayed on clothing only and allowed to dry (Never
apply directly on skin.) and application of insect
repellant containing DEET© on exposed skin;
• Use of Duct tape to blouse pants and create a
protective seal;
• Field tick-checks to be performed at breaks throughout
the day using the Buddy System; and
• Daily inspection of entire body to locate attached ticks
after removal of clothing. If a tick is imbedded in the
skin, tick removal will be performed with narrow headed
tweezers available in each field kit. The tick will be
grabbed where the mouthparts enter the skin and the
tick gently pulled out and then crushed. The bite area
and the hands will be cleansed with an antiseptic wipe
found in the field kit or soap and water.
Stinging/Biting Insects and Poisonous Snakes - PPE for
avoidance of stinging/biting insects (I.e. Spiders, Bees) and
poisonous snakes will consist of long-sleeved shirts and long
pants, or coveralls; leather gloves; and head cover such as a
hard hat, baseball cap or head scarf. UXOSO will brief field
crews on all potential stinging and biting insects and poisonous
snakes that inhabit the work area. Descriptive Information
Packets will be posted in the Field Office and given to Field
Team Leaders. Daily protective controls will consist of:
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Activity/Work Task: Mob/Demob
Job Steps
Hazards

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.

Sev.

L
RAC

U

M

L

U

M

L

U

Cr

L

S

M

L

U

Cr

L

•
•

1.3 Endangered/threatened
flora/fauna
1.4 Cold/heat stress

1.5 Vehicle and heavy equipment
traffic in area

1.6 Noise in excess of OSHA
standards

1.7 Pinch hazard from assembly,
placement, and operation of
equipment.
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•
•

•

•

•

Field personnel need to be aware of their surroundings;
Use of PPE (gloves) when moving or disturbing piles of
old wood/logs and large rocks;
• Nest of bees, wasps or hornets need to be identified
and avoided; and
• Consider all snakes to be poisonous and avoided
Conduct reconnaissance IAW approved WP and avoid
endangered and threatened species if at all possible.
All site activities must be conducted IAW the approved WP
ensuring that appropriate clothing and PPE is worn to assist in
the prevention of cold and heat stress injuries. Use the buddy
system at all times and have sufficient and appropriate fluids
available for the conditions.
Be aware of any vehicles or heavy equipment in area and be
certain to wear a hard hat, safety glasses and a high visibility
safety vest when working around heavy equipment. Establish
arm and hand signals or radio communication with the
equipment operator and be certain the equipment is grounded
and shut off when within the arc of the boom, shovel, etc. Use
of “ground guides” will be used, when vehicle(s) are not
equipped with an audible warning device and/or has an
obstructed view. When transporting equipment by trailers, the
trailer will be “chocked” with approved devices when unhooked
from the transporting vehicle. When attempting to hook onto
the trailer, “ground guides” will not place any part of their body
between the trailer and vehicle.
If the heavy equipment and/or power tools used are louder than
85dB then the appropriate hearing attenuation PPE must be
worn. This could be ear plugs, ear muffs or both depending on
the noise level. The site safety officer will monitor the noise
level of the equipment and prescribe the applicable noise
attenuation PPE to be worn.
Wear leather gloves and place hands on smooth surfaces
checking the area on which you are going to place your hands
to avoid sharp areas and pinch points
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Activity/Work Task: Mob/Demob
Job Steps
Hazards
1.8 Lifting/pulling/pushing
hazards.

Overall Risk Assessment Code (RAC) Use highest code)
Controls
Prob.
•

•

1.9 Use of hand and power tools

2.0 Fire/Explosion

2. Crane Operations

2.1 The hazards itemized in job
step 1 are applicable to job
step 2 with the addition of 2.2
2.2 Struck by/Against

•

•

•
•

2.3 Load Struck

•
•

2.4 MEC/UXO

•

APP, Attachment 2, AHA 33

Ensure that you, and if there is another individual assisting you,
both have solid footing, leather work gloves and use the proper
lifting technique, bend at the knees keeping your back as
straight as possible and lift with your knees, not your back. Do
not strain any muscles, OBTAIN ASSISTANCE.
Ensure you have good visibility in the direction you are carrying
an item. Do not attempt to carry anything by yourself in excess
of 50 lbs. or any item that blocks your visibility or is
cumbersome to carry alone.
Use the proper tools for the specific job being performed. Be
certain that the tools to be used are serviceable and free of
slippery surfaces. Hand and power tool use will be IAW
EM385-1-1, Chapter 13.
Refueling of all vehicles, heavy equipment and other fueled
equipment will be conducted in accordance with the SSHP,
applicable SOPs and EM 385-1-1. Proper fire extinguishers will
be on site and serviceable. There will be no “Hot Fueling”
authorized at any time.
The controls itemized in job step 1 are also applicable to job
step 2.
Crane shall be operated in accordance with manufacturer’s
procedures. Crane operators will have the necessary
certification. The area around the crane should be barricaded
off from foot traffic. No one should approach the crane without
communicating with the spotter.
Do not stand under a suspended load at any time.
Establish specific lay-down areas for the metallic debris. A
spotter will assist the operator at all times with load placement
Inspect the area for the presence of UXO using magnetometer
and visual to assist in finding items in the metallic debris. If an
MEC item is encountered alert the rest of the team and conduct
an inspection of the item IAW the approved WP, SOP and EM
385-1-97.

Sev.

L
RAC

U

Cr

L

U

M

L

U

Cr

L

U

M

L

S

M

L

U

Cr

L
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Equipment to be Used
1. Personal Protective Equipment
• Safety-toed boots
• Long sleeved shirt and long pants
• Leather Gloves
• Eye protection
• High visibility vests
• Hardhats (as needed)
• SCBA equipment
2. List of Hand and Power Tools needed: (e.g.
hammer, post hole digger, auger)

______________________
______________________
______________________
3. List of Heavy Equipment needed: (e.g.
Kubota BX70-1 Tractor with 3-point PTO
auger)

______________________
______________________
______________________
______________________
______________________
______________________

Training Requirements/Competent or
Qualified Personnel name(s)

Inspection Requirements

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

PPE should be inspected prior to use and replaced if
unserviceable.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

Hand and power tools shall be inspected, tested, and
determined to be in safe operating condition before use.
Continued daily inspections shall be made to assure
safe operating condition and proper maintenance.
Tools having defects that will impair their strength or
render them unsafe shall be removed from service.

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

•

Competent/Qualified Person(s): UXOSO/SSHO
will be on-site

Inspections, tests, maintain, and repair vehicles in
accordance with the manufacturer’s recommendations
and requirements (refer to 385-1-1-18.A.03).
Inspections must be documented on either a
manufacturer supplied, government supplied, or
contractor generated checklist. The vehicle operator is
required to sign the checklist, which will be stored in the
project files (refer to 385-1-1-18.A.03.e).

TBD
Name(s):

Qualifications/Certification (s):
4. Emergency equipment (list type of
equipment and where equipment will be
located)
• First aid kits – all vehicles and office
• Fire Extinguishers – all vehicles and
office
• Radio/cellular telephone

APP, Attachment 2, AHA 33

Training: Initial Training (APP Section 5.1); SiteSpecific Safety Training (APP Section 5.5);
Daily Tailgate Safety Meetings (APP Section
5.6.1); and Take 5 Meetings (APP Section
5.6.3).

•

•

The contents of first aid kits should be checked prior to
use on site and at least every three months to ensure
they are complete, in good condition, and have not
expired.
Fire extinguishers should be inspected monthly and
maintained as specified in NFPA 10.
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Name:
Name of Firm:
Education:
Relevant Training

Professional Registration:

Angie Welch, PG
Proposed Job Title:
Project Manager
Parsons
Years with Firm:
19
• Master of Science, Aqueous Geochemistry/ Hydrogeology, 2000
• Bachelor of Science, Environmental Geoscience, 1997
• Project Management Certification (Parsons)
• 40-Hour OSHA HAZWOPER
• 30-Hour OSHA Construction Safety
•

Professional Geologist, No. 1740/2110, States: GA/NC

Experience Record
Ms. Welch is a Project Manager and certified professional
geologist with over 21 years of experience managing
investigation and remediation projects for the DoD. She is
experienced in managing performance based TOs including
complex projects under RCRA, CERCLA, MMRP, UST, and NEPA.
Ms. Welch has managed numerous CEHNC task orders
involving building characterization; hazardous, toxic and
radioactive waste; chemical and biological agent; and MMRP
guidance document revisions. Her experience also includes
enhanced bioremediation; landfill operations, monitoring, and
management; and hydrogeological investigations.
ABERDEEN PROVING GROUND, ABERDEEN, MD PROJECT MANAGER. Ms.
Welch has managed four United States Army Engineering
Support Center, Huntsville (CEHNC) TOs totaling $6.5M in
support of the U.S. Army Facilities Reduction Program (FRP).
These highly complex task orders included characterizing
abandoned buildings and abandoned building slabs for the
presence of chemical agent, biological agent, radioactive
material, lead-based paint and asbestos. These former
buildings and slabs were associated with chemical agent pilot
plants and experimental chemical and biological agent
laboratories. This high profile project required coordination up
to the headquarters level of USACE as well as with 13
additional public health and safety DoD agencies. Parsons
developed of a Biological Agent Risk Assessment Template
because USAESCH does not have guidance or a template for
such a deliverable.
Successful completion of the
characterization efforts has allowed the client to advance to the
demolition phase of the project.
REMEDIATION/DEMOLITION OF EXPLOSIVELY-CONTAMINATED FACILITIES
AT LAKE CITY ARMY AMMUNITION PLAN (LCAAP), INDEPENDENCE
MISSOURI, PROJECT MANAGER. Ms. Welch serves as the PM for this
$4M task for the CEHNC in support of the U.S Army FRP. Scope
is to remediate and demolish explosively-contaminated
buildings at LCAAP. Buildings determined to no longer be
needed for the LCAAP mission were placed in Caretaker status,
and 31 of these buildings require remediation prior to
demolition. The objective of this TO is to safely dismantle the
buildings, which require the abatement and removal of
asbestos and hazardous materials; remediation of explosivelycontaminated buildings and structures; demolition of the
buildings; off-site disposal or reuse of materials; and site
restoration. All work will be supported by Unexploded Ordnance
(UXO) escorts for safety and avoidance.
COLUMBUS AIR FORCE BASE, COLUMBUS, MS, PROJECT MANAGER Ms.
Welch managed this $2.1M remedial investigation, feasibility
study and interim removal action at three former ranges under
the MMRP. The interim removal action consisted of excavating

polycyclic aromatic hydrocarbon-contaminated soils at multiple
areas within base housing and near the flight line, which
required extensive community relations. Ms. Welch
demonstrated to the Air Force and project regulators that the
interim removal action coupled with additional risk assessment
could serve as the final remedy. No Further Action Decision
Documents were approved for all three ranges, and SC was
achieved.
FORT BRAGG, FAYETTEVILLE, NC, PROJECT MANAGER. Ms. Welch
provides managerial and technical support for investigation
and remediation of 89 sites at Fort Bragg, NC under three
performance-based TOs. Ms. Welch has managed RFIs at three
chlorinated solvent plumes and supported the CMSs at these
three sites. She provides technical support for enhanced
bioremediation efforts at two additional chlorinated solvent
sites and oversees ongoing performance assessments. Ms.
Welch manages the LTM program for all 89 sites which
includes groundwater, surface water, and landfill gas
monitoring as well as Aggressive Fluid Vapor Recovery at fuel
sites with free product. She developed a successful pilot study
for passive diffusion bag samplers that resulted in regulatory
approval of this green and sustainable sampling technology for
use at Fort Bragg. Ms. Welch has conducted monitoring
optimization assessments and successfully negotiated
reduced sampling frequencies at LTM sites (from annual
monitoring to monitoring every 5 years in conjunction with the
5-year review in some cases). To date, closure has been
obtained for 52 of the 89 sites included in these task orders
through
a
combination
of
investigation,
remedy
implementation, and land use controls.
MISSISSIPPI GROUP PERFORMANCE BASED REMEDIATION, COLUMBUS
AFB, MS PROJECT MANAGER. Ms. Welch is managed this $2.2M
performance based remediation TO for achieving unrestricted
site closure at two large chlorinated solvent plumes. Ms. Welch
has managed groundwater investigation efforts which
supported a large-scale enhanced anaerobic bioremediation
effort at the two sites. This TO also involves monitored natural
attenuation and long-term management of these sites in
addition to a landfill and a former ordnance demolition site.
AMELIA EARHART PARK, MIAMI, FL. Ms. Welch is currently managing
this USAESCH performance based TO for an RI/FS at a FUDS
associated with the former Opa-Locka Army Airfield in Miami.
This TO involves completing an RI, two FSs, and Decision
Documents for the FUDS which contains arsenic-contaminated
soils and groundwater associated with a former DoD burial pit.
Community relations support is a key component of this task
order, because the site is contained within Amelia Earhart Park,
which is a large, public park with high visitation rates.

U.S. ARMY ENGINEERING AND SUPPORT CENTER, HUNTSVILLE. Ms.
Welch assisted USAESCH in revising MMRP technical guidance
in response to changes to the Defense Environmental
Restoration Program management guidance, USACE policies,
and the Military Munitions Support Services (M2S2) program.
The following Engineer Regulation (ER) and Engineering
Pamphlets (EP) were revised: ER 1110-1-8153, Military
Munitions Support Services; EP 1110-1-18, Military Munitions
Response Process;
EP 1110-1-24, Establishing and
Maintaining Land Use Controls for Munitions Response Sites;
EP 1110-3-8, Public Participation During CERCLA Actions; and
EP 75-1-4, Five-Year Reviews of Military Munitions Response
Projects.
KEESLER AIR FORCE BASE, BILOXI, MS PROJECT MANAGER. Ms. Welch
managed this performance based TO for remediation and LTM
of seven RCRA sites. Investigations consisted of landfill cover
delineation and explosive gas surveys. Remediation efforts
consisted of enhanced bioremediation at a chlorinated solvent
site and oxygen release compound at a fuel site. These efforts
were coupled with monitored natural attenuation assessments.
Ms. Welch managed long-term monitoring optimization at
seven sites using a three-tiered approach and successfully
negotiated a reduced monitoring program with project
regulators, Restoration Advisory Board and Tier I and Tier II
partnering teams.

Name:
Name of Firm:
Education:
Professional Registration:

John Baptiste
Proposed Job Title:
Parsons
Years with Firm:
• Master of Science, Geology, 1997
• Registered Geophysicist, No. 1050, CA

Experience Record
Mr. Baptiste has over 18 years experience conducting
environmental and geophysical field investigations, including
MMRP, soil and groundwater contaminated with solvents,
PCBs, and explosive constituents. He is the country’s leading
advanced classification geophysicist and has performed
geophysical surveys on dozens of projects concentrating on
MEC detection and removal for DoD clients. He has supported
projects for DoD entities involving CERCLA, HTRW, MEC, and
CWM. He is experienced in the following technologies: EM61MK2 metal detector, G-858 Magnetometer, MPV,
MetalMapper, TEMTADS 2x2, EM31 conductivity meter,
PDM8® metal detector system, various ground-penetrating
radar (GPR) systems, various types of GPSs, and Trimble RTS.
Mr. Baptiste is also adept at the use of the following software:
OASIS Montaj, Maglog, Trackmaker, Dat61, Dat31, UXO
Estimator, and Visual Sample Plan.
PROJECT GEOPHYSICIST, CEHNC, CAMP SHERMAN ARTILLERY RANGE
RI/FS, OHIO (via small business contractor – HydroGeoLogic).
Mr. Baptiste is serving as the Project Geophysicist for the
ongoing Camp Sherman AR RI in Ohio. He supervises the
overall of the DGM data collection as part of the RI to
determine the effectiveness of the advanced sensors (MPV)
for potential AGC during the presumptive remedial action as
well as to identify TOIs for intrusive investigaiton.
PROJECT GEOPHYSICIST, CEHNC AND USACE POH, MARPI POINT FIELD
RI/FS, SAIPAN. Mr. Baptiste served as the Site Geophysicist for
the Marpi Point Field RI/FS in Saipan. He was responsible for
all aspects of the DGM data collection as part of the RI as well
as the Treatability Study evaluation to determine the
effectiveness of the TEMTADS for potential AGC during the
presumptive remedial action at the Marpi site. John helped
develop and was key to integrating the innovative PDM8
technology to the Marpi site as well as sites in HI.
PROJECT GEOPHYSICIST, CEHNC, FORMER CAMP SIBERT REMOVAL
ACTION. Mr. Baptiste served as the Project Geophysicist where
Parsons collected EM61 towed-array data followed by the
collection of cued MetalMapper data over approximately
8,350 targets identified in the towed-array data. John, with
other members of the project team, was responsible for
developing the Work Plan Addendum that covered the
MetalMapper portion of the RA work, including the QC metrics
and Verification Plan; he also performed data collection and
all of the data processing, analysis, and classification
decisions.
SENIOR GEOPHYSICIST, HAWTHORNE ARMY DEPOT MMRP REMEDIAL
INVESTIGATION, NV/CA: Mr. Baptiste processed, analyzed, and
selected targets for intrusive investigation from EM61-Mk2
data collected using a 3-coil towed array. He designed and
implemented a MetalMapper TS performed as part of the FS.
For the TS, he oversaw collection of 9 acres of dynamic
MetalMapper data and anomaly selection, followed by
collection of cued MetalMapper data over identified
anomalies. Five hundred of the 1,800 targets classified were
then excavated following Mr. Baptiste’s classification
regardless of the dig/no-dig decision to test the classification

Sr. Project Geophysicist
18

results. He identified targets of interest correctly as digs,
leading to a 92% reduction in required clutter digs. Based on
Mr. Baptiste’s generation of TS data, he recommended an FS
option to include the use of the MetalMapper, providing a
projected cost savings of 42% between a traditional DGM /
intrusive investigation project and a classification-based
investigation.
SENIOR GEOPHYSICIST. FORT SILL MEC CLEARANCE AND MEC/MC
RI/FS, OK: Mr. Baptiste conducted DGM of more than 550
acres using multiple 3-coil EM61-Mk2 towed arrays and hand
towed systems. He processed, analyzed, and collected EM61
data. He also implemented geophysical system verification in
place of a typical prove-out. This was the first time this
innovative approach was implemented for a large scale DGM
project, and the results were excellent. No blind seeds were
missed during the DGM surveys; IVS data were typically
excellent. Mr. Baptiste used VSP to separate the project area
into sub-sites based on anomaly densities and statistically
determined how many anomalies in each sub-site had to be
investigated. He served as lead developer of the GSV plan and
use of VSP on this project.

Name:
Name of Firm:
Education:
Relevant Training

William W. Baum
Proposed Job Title:
Field Geophysicist
Parsons
Years with Firm:
3
• Bachelor of Arts, Geology, 2014
• OSHA Hazardous Waste Operation and Emergency Response – (HAZWOPER) 40-hour
• American Red Cross CPR/AED and First Aid Certified

Experience Record
Mr. Baum has been leading geophysical field teams investigting MMRP sites since he joined Parsons. He has assembled EM61MK2 arrays, the Metalmapper, and Metalmapper2x2 AGC sensors and operated them for over 9 months on multiple MMRP
projects.
CULEBRA; NORTHWEST PENINSULA TCRA (SUBCONTRACTOR TO HYDROGEOLOGIC, INC.) GEOPHYSICAL FIELD TEAM LEAD. Led two teams
conducting digital geophysical mapping of former Naval bombing range in Culebra, Puerto Rico using EM61-MK2 and performed
AGC dynamic and static target collection using MetalMapper2x2 and TEMTADS2x2 (Time-domain Electromagnetic Multi-sensor
Towed Array Detection System). Performed reacquisition and GPS support for intrusive dig teams. Installed grid systems and
emplaced GPS and RTS control points throughout the site.
POINT MUGU NAVAL AIR STATION EXTENDED SITE INSPECTION, GEOPHYSICAL FIELD TEAM LEAD. Conducted 3-coil towed array EM61-MK2 and
single-coil EM61-MK2 digital geophysical mapping of a former Naval EOD staging area in Oxnard, California. Performed
reacquisition and GPS support for intrusive dig team.
USACE OMAHA DISTRICT, FORMER LOWRY BOMBING AND GUNNERY RANGE GM-MRS REMOVAL ACTION, GEOPHYSICAL FIELD TEAM MEMBER.
Conducted dynamic and static MetalMapper target collection of a former bombing and gunnery range in Aurora, Colorado.
Conducted 3-coil towed array EM61-MK2 and single-coil EM61-MK2 digital geophysical mapping on the same site.
COMMERCIAL CLIENT, GEOPHYSICAL INVESGIATION AT WILLCOX PLAYA, AZ, GEOPHYSICAL FIELD TEAM MEMBER. Conducted 3-coil towed array
EM61-MK2 digital geophysical mapping of a former Air Force bombing range in Willcox, AZ.

Name:
Name of Firm:
Education:
Professional Registration

Craig Murray
Proposed Job Title:
Parsons
Years with Firm:
• Master of Engineering, Geological Sciences, 1996
• Bachelor of Arts, Physics, 1995
• Registered Geophysicist, No. 1047, CA

QC Geophysicist
21

Experience Record
Mr. Craig Murray has 20 years experience executing and managing environmental geophysics investigations and currently leads
Parsons geophysics group. He has a broad range of near-surface geophysical experience, with special expertise using
electromagnetic and magnetic methods to locate UXO and perform AGC.
GEOPHYSICAL CLASSIFICATION DEMONSTRATIONS. PRINCIPAL INVESTIGATOR. Mr. Murray led the technical aspects of two projects designed
to demonstrate geophysical classification technologies integrated with RI/FS projects at MEC-contaminated military bases.
Funded by the ESTCP to facilitate the acceptance of classification within the regulatory community. The projects involve using AGC
sensors such as MetalMapper and TEMTADS along with analysis software UX-Analyze at Motlow Range, TN and Hawthorne Army
Depot, NV to demonstrate to stakeholders that they are effective and ready to be used for full scale remedial actions. AGC was
used to reduce the required investigation of non-hazardous clutter by an average of 81% at these three sites, demonstrating that
the technology would be cost effective for future remedial actions.
FORMER LOWRY BOMBING AND GUNNERY RANGE GM-MRS REMOVAL ACTION. QC GEOPHYSICIST. Mr. Murray served as the QC Geophysicist
for the Former Lowry Bombing and Gunnery Range in Colorado. He was responsible for the Munitions Response Quality Assurance
Project Plan (GCMR-QAPP) for a removal action involving dynamic advanced sensor detection and cued classification surveys.
Craig also managed the QC seed program and monitored and documented quality of detection and cued classification data.
FORMER FORT ORD MUNITIONS CLEARANCE PROJECT, QC GEOPHYSICIST. Mr. Murray prepared the sampling and analysis plan (SAP), TCRA
memoranda, and other critical documents in preperation for site clearence at Fort Ord. He also analyzed and reported data
collected for the Ordnance Detection and Discrimination Study (ODDS). Craig implemented a geophysical data management
system in which geophysical and UXO teams entered data into PDAs in the field, and the data was synchronized with the main
database at the end of the day, reducing errors and speeding quality control reviews of the geophysical data with intrusive results.
His responsibilities also included overseeing the quality of geophysical data collection and processing for munitions responses.
MILITARY OCEAN TERMINAL CONCORD RI/FS PROJECT GEOPHYSICIST: Mr. Murray coordinated an integrated geophysical investigation
approach to overcome diverse and challenging site access conditions surrounding the location of the 1944 Port Chicago explosion
site. Fully characterized the MRS for munitions of explosive concern using a combination of helicopterbased magnetic
gradiometers, underwater magnetometers, land based electromagnetic sensors, sub-bottom profilers, and targeted intrusive
investigations. Selected locations for recovering MEC from the bottom of the Sacramento River using a crane mounted
electromagnet, the first use of this investigation method.

Name:
Name of Firm:
Education:
Relevant Training

Professional Registration:

Jenny Prince

Proposed Job Title:

Project Health & Safety
Manager
Parsons
Years with Firm:
1
• Master of Science, Occupational Safety Management, University of Central Missouri,
Warrensburg, MO 2008
• Bachelor of Arts, Political Science, University of Arkansas, Fayetteville, Arkansas, 2005
• 24 Hour Confined Space Competent Person Training (shipyard/industrial), 2011
• OSHA 30 Hour Construction Training, 2009
• 8 Hour HAZWOPER Supervisor, Irvine
• USACE Construction Quality Management for Contractors
• Excavation Competent Person Training
• OSHA 40-Hour HAZWOPER Training
• Certified Safety Professional, 2014, CSP-25170
• American Society of Safety Engineers, 2012

Experience Record
Ms. Prince has over eight years experience developing and implementing safety and health programs for US government
clients, including the USACE. She is currently a Safety, Health, and Environmental Manager for Parson Federal Services,
specifically supporting the Health Service and Environmental Services programs. She has acted as a Site Safety and Health
Officer (SSHO) on numerous sites, the majority being focused on environmental remediation/construction. She has thorough
knowledge of OSHA 29 CFR 1910.120 (b); 29 CFR 1926.65 (b); EM 385-1-1; and other applicable regulations.

Safety, Health, & Environmental Manager, Health & Environmental Services, Washington DC . Ms. Prince was responsible for

safety, health, security, industrial hygiene, and environmental safety for two programs under Parsons Federal Environmental &
Infrastructure division. Provides safety management support for environmental remediation work, including UXO projects. Serves
as a resource regarding industrial hygiene monitoring and selection of proper PPE. Reviews and signs all safety plans. Oversees
the medical surveillance program for both programs and as needed for other programs in Parsons Federal.

TSSC National Safety & Security Manager, Washington DC . Ms. Prince was responsible for safety, health, security, industrial

hygiene, and environmental safety for a program of approximately 450 people for a DOT client. Managed five direct reports.
Oversaw the implementation of Parsons policy, OSHA regulations, and FAA orders. Worked side-by-side with the National Quality
Manager to guide a the TSSC Program into full compliance and continued pursuit of excellence in HSE & Quality. Implemented an
equipment operator training program. Helped revise the program training tracking system. Pursued proactive safety as a cost
savings for the client.

Senior Field Health & Safety Specialist, Aiken, South Carolina . Member of EHS staff for Salt Waste Processing Facility, a DOE

project. Assessed for and issued hot work permits and lockout/tag outs. Gave First Aid treatment as needed. Participated in
walk-downs of building systems with the DOE, identifying current hazards and possible future hazardous conditions. Conducted
air monitoring for confined space as needed. Served as an assistant sampler and aid for the project CIH. Mentored other EHS
staff in various IH sampling techniques (air quality, dust, various wipe samples, etc.) and identifying confined space hazards.
Advised craft on matters of choosing the right PPE, equipment usage, and safe work practices.

EHS Specialist 3, Baton Rouge, Louisiana Ms. Prince supervised site safety and subcontractor safety personnel as a SSHO on

commercial and federal projects, including work for extensive work for USACE, AFCEE, NAVFAC, DOE and the EPA. Knowledgeable
and experienced regarding industrial hygiene sampling and analyzing the results. Including a variety of air sampling, dust
sampling, noise sampling, water & soil sampling, mask fit testing, and general sampling techniques. Experience with deep well
drilling, radiation safety, and a wide variety of environmental remediation excavation projects. Background knowledge regarding
Chemical Weapon Materiel after being involved in both the Deseret Chemical Depot CWM project and Pine Bluff Arsenal CWM
project, including general UXO knowledge.

Name:
Name of Firm:
Education:
Relevant Training

Jeff Ulmer
Proposed Job Title:
Site Manager
Parsons
Years with Firm:
31
• AS/Industrial Design Technology/1984
• HAZWOPER 40-hour in compliance with 29 CFR 1910.120(e)(3).
• HAZWOPER 8-hour Refresher Training
• HAZWOPER 8-hour Supervisory Training
• PACE Quality Management Course
• OSHA Construction Safety and Health 30-hour Course
• First Aid/CPR/AED Certification (Current)
• Asbestos and Lead Inspection and Assessment training
• FEMA Emergency Management Certification for Disaster and Terrorism Preparedness,
Radiological management, and Incident Command
• Military Emergency Management Specialist (Master level)
• Department of Homeland Security WMD Radiological/Nuclear Awareness Course
• U.S. Army Risk Management training
• 40-hour Department of the Army and Air Force Incident Command System IS300/IS400
Certifications
• Anti-Terrorism Level 1 (current certification)
• OPSEC (current certification)

Experience Record
Mr. Jeffrey (Jeff) Ulmer is a program quality assurance and
resource manager for field operations under the Military
Munitions Response Program site inspection program. His
experience includes project and site management of
unexploded ordnance and chemical warfare materiel,
geophysical, and environmental projects. Jeff has led field
teams, been responsible for geophysical and GPS operations
and training, performed lead and asbestos inspections, and
served as a gas chromatography/Mass Spectrometry site
manager and instrument operator and instructor. His project
experience includes environmental hazardous waste media
sampling and cleanup, vapor extraction and sparge system
start-up and pilot testing, recovery system operations and
maintenance, underground storage tank removals, and
Environmental Protection Agency project oversight. Jeff is also
experienced in hazardous waste characterization studies, US
Forest Service surveying, and electrical and mechanical design.

Program Field Quality Assurance/ Resource Manager (2007 –
2013). Mr. Jeff Ulmer served as the Program Field

QA/Resource Manager for the MMRP Formally Used Defense
Sites (FUDS) and Army National Guard SIs for both the
Southeast and Southwest Regions. His responsibilities
included overall QA, consistency in performance, technical
guidance, administrative coordination and cost management.
Mr. Ulmer was responsible for problem solving in all areas
involving field efforts, from invoicing, equipment usage and
inventory, scheduling of field personnel, creating consistency
throughout the Field SI Program. He was responsible for setup
and coordination of armed security subcontracts for the
Southwest region high problem border sites.
Functional Manager. Responsible for technical direction and
staff development for unexploded ordnance and chemical
warfare materiel field staff. Assisted with assignments,
performance reviews, salary adjustments, and personnel
issues.

Site Manager, Military Oceanic Terminal Concord, CA – 2013
USACE Sacramento District Site Manager of UXO Remedial
Investigation. Coordinated 8 – 10-member team for craneoperated electromagnet survey from double barges on the
Suisun Bay, managed the day to day operations, logistics,

reporting, and scheduling. Followed US Coast Guard and well
as active Army post regulations.

Site Manager for Asbestos and Lead Survey Assessments and
After-Action Reports. Mr. Ulmer served as the site manager
and inspector for several asbestos and lead survey
assessments. He coordinated with subcontractors involved
with abatement and other general contracting activities. His
responsibilities included the inspections of asbestoscontaining materials and lead in building, USTs, and confined
space compliance regulations and any associated
environmental media.

Site Manager, Unexploded Ordnance (UXO)/Chemical Warfare
Materiel (CWM) projects. Mr. Ulmer served as the site
manager for numerous UXO/CWM sites and was responsible
for initial site planning and logistics, organization of
subcontractors, site operations, training, safety, and daily
scheduling of all project personnel and subcontractors. Sites
include UXO and CWM Engineering Evaluation/Cost Analysis
(EE/CA) and clearance projects funded by the U.S. Army Corp
of Engineers (USACE) for FUDS and for Base Realignment and
Closures (BRAC) sites. As site manager, Mr. Ulmer was in
close communications with the Project Manager, Base
personnel, USACE Site Safety and Project Manager, and the
general public concerning all matters related to the project.
Senior Scientist. Involved with unexploded ordnance and
chemical warfare materiel engineering evaluation/cost
analysis projects and geophysical magnetic surveys, including
a G-858 magnetometer and an EM-61 metal detector
operated in unison with the Trimble GPS system for various
projects for subsurface anomaly mapping on US Army Corps
of Engineers projects. Subsurface mapping consisted of
magnetic detection of anomalies for buried unexploded
ordnance. Served as project team leader and survey
operator; trained staff to use G-858, EM-61, and Trimble GPS
instruments; and assisted with data interpretation. Oversaw
work consisting of underground storage tank removals and inplace underground storage tank closures. Military Small Arms
Range Environmental characterization for Lead screening
performed with a Field Portable X-Ray Florescence (FPXRF).
Performed drum waste characterization sampling and
operated a forklift for staging purposes. Served as team

leader for confined space audits in a nine-state region for
BellSouth Communications. Assisted with operations and
maintenance at industrial and municipal waste treatment
facilities. Various environmental medial samples were
collected from groundwater, surface water, soils, sediments,
split spoon samples from well borings, and carbon filtration
tanks. Performed sulfide studies and vapor extraction
studies. Coordinated supplies and equipment for field
activities and calibrated and maintained sampling and health
and safety equipment.
Field Team Leader and Site Health and Safety Officer. Mr.
Ulmer conducted on-site subcontractor oversite on long-term
remediation projects of general construction activities and
contractual compliance during landfill excavations. He was
responsible for hazardous waste sampling and segregation;
Level A, B and C activities during the characterization, drilling
and remediation.

Onsite Representative, Texas Eastern Pipeline, Brookhaven,
MS Mr. Jeff Ulmer served as the Environmental Protection

Agency (EPA) onsite representative for PCB contaminated
soils removal from substation. He monitored the day to day
subcontractor soil removal and transport activities. He was
also responsible for conducting the site daily reporting to EPA
and conducted spot audits throughout the project.

Site Manager, Pelham Range CWM sites, Anniston, AL – 2002
USACE Huntsville, AL. Mr. Jeff Ulmer served as the site

manager of CWM Site Investigations at multiple sites on post.
He coordinated a 40 – 50-member team consisting of explosive
ordnance disposal (EOD), Air monitoring, chemical agent
decontamination, and general contractor personnel. This
project involved multiple moves of the entire team and
equipment to independent CWM sites across the post. One
range involved radiation detection monitoring since it was used
for radiation detection training during the 1960’s. Mr. Ulmer
managed the site completion schedule and daily reports

Name:
Name of Firm:
Relevant Training:

Scott Wunschell
Proposed Job Title:
Senior UXO Supervisor
Parsons
Years with Firm:
12
• US Army EOD D 10 course
• OSHA 40 Hour HAZWOPER and 8 Hour Refresher
• 8 Hour OSHA HAZWOPER Supervisor
• 30 Hour OSHA Construction Safety and Health
• First Aid/CPRAED certified
Mr. Wunschel has over 20 years experience managing safety and health on military munitions and remediation projects. He is qualified
as a Senior EOD Technician and has served in all capacities of leadership and safety oversight on military munitions response projects.
SPRING VALLEY FORMERLY USED DEFENSE SITE,WASHINGTON, DC. DATES: (2007- present). Position Title: Site
Safety and Health Officer. Relevant Duties/ Responsibilities: Mr. Wunschel manages UXO project personnel and Parsons’
subcontractors during the evacuation and removal of CWM from a residential area and oversees work involving CWM containers and
MD, performed in Level B PPE. He coordinates with USACE, American University, and contractor personnel during removal,
construction and craning operations.
SENECA ARMY DEPOT OD GROUNDS,MMRP FEASIBILITY STUDY AND INTERIM REMOVAL ACTION, ROMULUS,
NY, DATES: 2012. Position Title: UXO Safety Officer Relevant Duties/ Responsibilities: Mr. Wunschel established compliance for
MEC removal actions, UXO/explosives transportation, storage, and destruction. Mr. Wunschel calculated hazardous fragmentation
distances to protect public homes and streets.
MMRP FORMERLY USED DEFENSE SITES (FUDS) SITE INSPECTIONS, NATIONWIDE, DATES: 2007. Position Title:
UXO Safety Officer and Senior UXO Technician. Relevant Duties/Responsibilities: Mr. Wunschel ensured all personnel and site
activities complied with the SHP and all relevant federal, state, local, and DoD-related directives. He conducted regular inspections and
audits of equipment and procedures.
EE/CA, USAESCH,WAIKOLOA, DATES: 2004. Position Title: UXO Safety Officer. Relevant Duties/ Responsibilities: Mr.
Wunschel was responsible for implementing the health and safety plan and conducting safety meetings and briefings during the EE/CA
project at Waikoloa.
TASK FORCE TO RESTORE IRAQI OIL, USACE IRAQ, DATES: 2003- 2004. Position Title: UXO Safety Officer. Relevant
Duties/ Responsibilities: Mr. Wunschel oversaw safety and health requirements for several escort teams working to support federal
agencies and contractors during Operation Iraqi Freedom.

Name:
Name of Firm:
Relevant Training:

Bobby Nelms
Proposed Job Title:
Site Safety and Health Officer/ UXO Safety Officer
Parsons
Years with Firm:
16
• OSHA 40 Hour HAZWOPER and 8 Hour Refresher
• 8 Hour OSHA HAZWOPER Supervisor
• 30 Hour OSHA Construction Safety and Health
Mr. Bobby Nelms has more than 29 years experience in UXO operations including twelve years active duty military EOD. Mr. Nelms
completed the U.S. military’s Advanced EOD Course at the DoD Joint EOD Schoool in 1998 and he is DDESB TP- 18 qualified.
SPRING VALLEY FUDS REMOVAL DESIGN/REMOVAL ACTION,WASHINGTON DC, Dates:2011–present. Position Title:
UXO Safety Officer, Relevant Duties/ Responsibilities: Mr. Nelms oversaw the safe removal of CWM and HTRW on this ordnance
and CWM investigation and removal action project. He provided safety leadership on multiple Huntsville Surveys and Pre-Operational
Exercises as part of that project.
FORT SILL 52ND STREET PROJECT, USACE TULSA DISTRICT, LAWTON, OK, Dates:2011. Position Title: UXO Safety
Officer. Relevant Duties/Responsibilities: Mr. Nelms established compliance for MEC removal operations, UXO/explosives
transportation, storage, and destruction. In over 43,000 man-hours worked during Mr. Nelms’ oversight, Parsons had no lost time or
restricted duty incidents.
SPRING VALLEY MMRP AND CWMEE/CA AT FORMER AUES,WASHINGTON, DC. Dates: 2008 – 2010. Position Title:
UXO Safety Officer. Relevant Duties/ Responsibilities: Mr. Nelms oversaw the safe removal of CWM, MEC, and HTRW on this
$10.5M ordnance and CWM investigation and removal action project.
CAMP HOWZE FUDS ORDNANCE AND EXPLOSIVE REMOVAL ACTION, GAINESVILLE, TX, Dates: 2000 - 2007.
Position Title: UXO Safety Officer. Relevant Duties/Responsibilities: Mr. Nelms developed safety plans for five field teams during
disposal of MEC munitions. He made calculations of explosive weight and fragmentation distance for demolition operations and worked
to maintain health and safety standards on all field operations.

Name:
Name of Firm:
Relevant Training:

Ed McVey
Proposed Job Title:
UXO Quality Control Officer
Parsons
Years with Firm:
13
• OSHA 40 Hour HAZWOPER and 8 Hour Refresher
• 8 Hour OSHA HAZWOPER Supervisor
• 30 Hour OSHA Construction Safety and Health
Mr. McVey has more than 21 years experience in EOD and UXO operations and environmental remediation. His experience also
includes: Site Management, Health and Safety, Geophysical Surveys, and Quality Control.
SPRING VALLEY RA/RD, SPRING VALLEY FUDS, WASHINGTON DC. Dates: January 2013 – Present. Position Title: UXO Quality
Control Officer. Relevant Duties/ Responsibilities: Mr. McVey oversees the project QC program elements, reports, standard operating
procedures, checklists in accordance with regulatory agency requirements, and standards.
FORT SILL MEC CLEARANCE AND MEC/MC RI/FS, OK. Dates: 2011-2012. Position Title: UXO Quality Control Officer and UXO
Safety Officer. Relevant Duties/ Responsibilities: As Quality Control Officer, he established compliance for MEC removal operations,
UXO explosives transportation, storage, and destruction. Services provided included brush clearing, surveying, collecting and analyzing
geophysical and analog survey data, sample collection, and excavation of anomalies in often difficult terrain and very hot working
conditions.
MMRP REMEDIATION, CAMP STANLEY STORAGE ACTIVITY (CSSA), SAN ANTONIO, TX Dates: 2011. Position Title: UXO Safety
Officer, and UXO Quality Control Supervisor. Relevant Duties/Responsibilities: Mr. McVey managed the overall safety and QC
programs implemented at the CSSA remediation of Solid Waste Management Units (burial trenches).
CAMP SIBERT RI/FS, AL. Dates: 2011. Position Title: UXO Quality Control Officer and UXO Safety Officer. Relevant
Duties/Responsibilities: As Quality Control Officer, he established compliance for remedial investigation operations, UXO explosives
transportation, storage, and destruction as well as certification and processing of MDAS.
FORMER PINECASTLE JEEP RANGE, ORLANDO, FL. Dates: 2009. Position Title: UXO Safety Officer. Relevant Duties/
Responsibilities: As UXO Safety Officer, Mr. McVey ensured compliance with the APP and with all safety and health requirements
for a MEC/explosives safety program. He conducted regular inspections and audits of equipment and procedures. He also designed,
conducted, and documented training and briefings on site hazards according to personnel needs.
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2.

REFERENCES

This SOP was prepared using the following reference material:
•

USA Corporate Safety and Health Plan

•

OSHA 10 CFR Part 20

•

EM 385-1-1, Section 6.E

•

ER 385-1-80

•

Applicable State and Federal Regulations

•

Owner's/Operator's Manual.
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4.

RECORD OF DEVELOPMENT

This SOP contains the procedures and other information that will be needed by USA Environmental, Inc.
(USA) UXO-qualified personnel to conduct munitions and explosives of concern (MEC) management and
disposal procedures during the activities at the Holloman AFB Project Site, Holloman AFB, NM. By
signature, the undersigned certifies that this SOP is approved for implementation at the project site and will
be used to direct MEC management and disposal operations.

Developed by:

________________________________________________
TBD
Project Manager

_______________________________
Date

Approved by:

________________________________________________
Robert Crownover
Director of Safety and Quality/RSO

_______________________________
Date
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5.

SUPERVISOR’S STATEMENT

I have read and understand this SOP. To the best of my knowledge, the investigations described in this
SOP can be done in a safe, healthful, and environmentally sound manner. I have made sure that all persons
assigned to this process are qualified, have read and understand the requirements of this SOP, and have
signed the worker’s statement for this purpose. I will ensure that the SOP contains current procedures. If
a major change to the SOP is necessary, I will ensure that the process is stopped until the SOP is revised
and approved. If unexpected safety, health, or environmental hazards are found, I will make sure the
process is stopped until the hazards have been eliminated.

________________________________________________
Name: TBD
Authorized User

6.

_______________________________
Date

WORKER’S STATEMENT

I have read this SOP and I have received adequate training to perform the procedures addressed in the
SOP. If I identify a hazard not addressed in the SOP, or encounter an operation I cannot perform in
accordance with the SOP, I will stop the process and notify my immediate supervisor.
Authorized Users
Name

Authorized Users
Signature

Supervisor’s Name

Supervisor’s Signature

Date
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7.

INTRODUCTION

This Standard Operating Procedure (SOP) is for use by USA Environmental, Inc. (USA) personnel who are
trained and assigned to use the Field Radiographic Unit (X-Ray) in the performance of their assigned task.
This SOP makes provisions for the use, testing, maintenance, and storage of the unit. It is the responsibility
of the User to know and follow all applicable Federal, State, and local laws and regulations regarding the
use of the Radiographic Unit. This SOP is not a stand-alone document and is to be used with other
applicable reference material.
8.

WARNINGS AND PRECAUTIONS

Radiation is extremely hazardous to the human body, and unnecessary exposure to radiation, no matter
how small, is too much. Safety is the most important consideration when using x-ray equipment. Therefore,
to ensure the safety of all personnel, the following warnings and precautions will be adhered to when x-ray
equipment is utilized on a project site:
•

Only trained, Authorized User (AU) personnel will operate the equipment.

•

AU personnel must be enrolled in a dosimeter/film badge program.

•

Radiographic unit must be registered in the usage State (if required).

•

Radiographic unit’s calibration must be current and documentation maintained on file.

•

AU personnel will be familiar with Federal, State, and local laws or regulations governing this type
of equipment.

•

AU personnel must establish a minimum 100-foot restricted area before use.

•

Never use the radiographic unit with unauthorized personnel in the restricted area.

•

Radiographic unit will be properly stored and secured when not in use.

•

AU personnel will wear dosimeter/film badge during unit use.

•

Report any known or suspected overexposure immediately to the UXO Safety Officer (UXOSO),
Radiation Safety Officer (RSO) and Supervisor.

•

Radiographic unit will not be used in an unauthorized, unlawful or unsafe manner.

•

Personnel will report all violations immediately to the UXOSO, RSO or Supervisor.

•

AU personnel will maintain control of the unit and key at all times when in use.

•

Only an appropriate number of pulses will be used to radiate a given item.

•

AU personnel will receive refresher training if more than 180 days has elapsed between usages.

•

Personnel in the unrestricted work area will be informed of the hazards prior to use.

•

Radiographic unit will be calibrated and leak tested in accordance with (IAW) manufactures
recommendations.

•

AU personnel will stay at a minimum of 20 feet to the rear of the unit during operation.

•

Be aware that the x-ray unit contains printed circuits, capacitors, and other electronic components
which generate high voltage and x-rays.

•

Misuse or carelessness during operation could result in injury or death.
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•

9.

Remove all electrical power to the x-ray unit before removing the x-ray tube.

PROCEDURES

The radiographic unit will be operated in a manner consistent with the manufacture’s recommendations,
owner's/operator's manual, Federal, State and Local laws and regulations, and within the limitations of the
unit. All AU personnel will be trained in the proper use of the unit and assigned and enrolled into a
dosimeter/film badge program prior to their use of the unit. AU personnel will read the owner's/operator's
manual prior to initial use and will receive refresher training when more than 180 days has elapsed since
their last usage of the unit. Procedures for Digital radiographic units (non-film producing) will be followed in
accordance with the Vidisco instruction manual located in the equipment case.
9.1

PREPARATION
a. Ensure all necessary components are present.
b. Ensure the battery is charged.
c.

Ensure the key is in the AU’s possession.

d. Issue and ensure dosimeter/film badges are worn by AU personnel.
e. If not installed, install battery IAW owners/operator’s manual.
f.

Attach remote cable (if this method is being used).

g. Prepare image receiver IAW owners/operators manual.
h. Establish the 100-foot restricted area of operations and post signs as required.
i.

Inform personnel in the unrestricted area of the hazards associated with this type of operation.

j.

Proceed to the item’s location.

9.2

USE

See 9.2.1 for Digital Setup and Operation.
a. Place imaging receiver for operational use, do not move item being x-rayed.
b. Place radiographic unit for operational use. Follow procedures in the Owner’s Manual
c.

Check restricted area (100-foot minimum) for unauthorized personnel.
"IF UNAUTHORIZED PERSONNEL ARE IN THE RESTRICTED AREA, STOP
OPERATIONS, NOTIFY UXOSO OR SUPERVISOR, DO NOT RESUME OPERATIONS
UNTIL SITUATION HAS BEEN CORRECTED"

d. Select number of pulses.
e. Select 15 or 60 second delay as appropriate or as directed for the digital setup.
f.

Re-check restricted area.

g. Insert key into unit and turn to the "on" position.
h. Retire to the Computer location.
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i.

Remain at a safe distance until operation (pulses) has functioned.

j.

After unit operates, return to unit and turn key to "off" position and remove.

k.

Record number of pulses used in the control log (Attachment 1).

l.

Inform personnel of completed operations and “release” restricted area.

m. Remove battery, clean and secure unit.
n. Complete the control log entries (Attachment 1).
o. Collect dosimeters/film badges and enter data into dosimeter log IAW 9.7.
9.2.1

1.
2.

3.
4.
5.
6.
7.

8.

9.
10.

Digital X-Ray System Setup and Operation

Set up equipment on rear tailgate or other suitable location 20 feet or greater away from
target. Make sure VCU and CDU and X-ray batteries are charged.
Open and inventory cases.
2.1 VDU/CDU box
2.2 X-ray source box
2.3 Remote box for digital wireless operation
2.4 Small box containing wireless transmitter and receiver
For hardline operation connect the system to AC power
Turn on computer
Unreel VCU/CDU cable to reach target
Connect running end of cable to the white receptacle on the VCU marked (to CDU)
Connect the X-ray source to the CDU using the X-ray adapter cable
7.1 Plug the short end into the socket on the X-ray source
7.2 Plug the long end into the red colored (to X-ray) receptacle on the VCU
With the X-ray source and VCU at the target site:
8.1 Place the VCU behind the item to be X-rayed. Make sure no cables are between the VCU
and the X-ray
8.2 Place the X-ray 50 to 60 centimeters (20-23 inches) in front of the imaging area on the VCU
marked with a white cross. The item to be X-rayed is between the X-ray and the VCU
Stand behind the X-ray and turn key to on position and set X-ray to 99 pulses
Return to CDU and connect the fixed end of the VCU/CDU connecting cable to the white marked
receptacle on the interface box

PROCEDURE NO.: XRAY OPS - 01
DESCRIPTION: FIELD RADIOGRAPHIC UNIT (X-RAY)
REVISION NO.: 00
DATE: MARCH 2019
PAGE: 14 OF 24

Launch Flat Fox and Log In
1. Double click on flat fox Icon
2. Select user name from drop menu or enter name in new user box
3.
4. Click OK or enter
Activate X-ray
1. Set desired number of pulses using the tool bar at the upper right corner of screen
2. Press Alt and F1 at the same time to trigger X-ray. NOTE: To stop X-ray from firing hit the
escape key or disconnect the VCU/CDU cable from the interface box
3. The X-ray image will appear on the screen of the laptop
Save Image in Database
1. Go to database menu and choose (add image to database)
2. In the add image dialog box choose a category and project and click OK
3. In the (save file as) dialog box type ID for the image and click save
Charging Batteries
1. VCU battery
2. Connect the system power cable to the AC socket of the unit and plug it into an AC outlet. The
light on the interface box will turn green
3. Connect the charging cable between the VCU and the interface box. The yellow charge light
on the VCU box should come on indicating charging in progress. The charge light will go out
when charging is complete (about 4 hours)
4. Laptop CDU battery
5. Connect the system power cable to the AC socket of the unit and plug into an AC outlet. The
charge light on the computer should light up (approximately 3 hours)
6. X-ray batteries
7. Attach power cable to charger/conditioner and plug into the AC outlet
8. Insert battery into charger
9. Check charge status then choose and activate charge mode
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Wireless Operation
1.
2.
3.
4.
5.
6.
7.

Remove the Accessories and charge covers from the VCU
Attach the DWSe to the VCU. Should lock into place
Attach antenna to DWSe on VCU
Attach WLXe (marked VCU/ICU) to back of DWSe
Attach WLXe cable to socket on X-ray
Attach WLXe-DE (marked X-ray) to other end of WLXe cable
Attach DWX/DWS USB module to USB receptacle in CDU. Attach antenna to module and
secure to upper lid with mast/clamp
8. Turn on wireless mode on flat fox screen on the far-right end of tool bars (W)

9.3

MAINTENANCE
a. Remove all components from the carrying case(s) and clean case(s).
b. Clean individual components IAW owners/operator’s manual.
c.

Report any damage/defects to the UXOSO, RSO, and Supervisor.

d. Record maintenance performed and findings in the maintenance log.
e. Do not insert battery or key during maintenance.
9.4

BATTERY CHARGING
a. Ensure on/off switch of unit is off and key is not installed.
b. Insert battery into the unit.
c.

Connect the ac power cable to the receptacle on the unit (located at the rear of the unit, bottom,
left side) and to a power source.

d. Disconnect the ac power cable after no more than 12 hours.
e. Remove the battery, and place unit, battery, and ac power cable back into the carrying case.
f.
9.5

Secure the case.
TESTING AND REGISTRATION

a. Ensure State Registration is current (as required), if not current, cease use and submit for new
registration.
b. Ensure calibration is current, if not current, cease use and submit unit for calibration.
c.

Calibrations are performed by the manufacture, calibrate every 12 months.

d. Leak testing is performed by the manufacturer, leak test every 25,000 pulses or at the discretion
of the manufacturer.
e. Ensure current documentation is maintained with the unit, on site, for review.
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9.6

STORAGE
a. Radiographic unit will be stored in a safe and secure manner against theft and unauthorized use.
b. Ensure key or battery is not installed in the unit during storage.
c.

Ensure units carrying case is locked (either internal lock or external padlock).

d. Ensure carrying case is secured in a room away from other personnel.
e. Maintain limited access to the room in which the carrying case is stored.
f.

Ensure only AU personnel access unit for maintenance or use.

g. Perform and record an inspection and inventory (Attachment 2) of the unit and its components on
a monthly basis, before shipment to the manufacturer, and upon return.
9.7

DOSIMETER AND FILM BADGE
a. Complete entries in the log for each individual issued a dosimeter/film badge.
b. Package and ship film badges IAW lab requirements at the prescribed intervals for review.
c.

Package and ship film badge(s) immediately to lab if a known or suspected radiation incident or
overexposure has occurred.

d. Notify the appropriate personnel as required (UXOSO, RSO, PM, etc).
10.

SPECIAL INSTRUCTIONS

Due to the hazards associated with radiation, AU personnel must assume responsibility for the proper use
of this equipment. Special care will be taken to ensure personnel are not intentionally or accidentally
radiated. The use of safety measures such as dosimeters/film badges, restricted areas, safe distances,
proper pulse usage, engineering controls and training are paramount in keeping with SAFE WORK
PRACTICES.
“Personnel are to report any safety or operational violations immediately to the proper authority”.
Exposure records will be maintained on all User personnel. These records will be kept IAW OSHA 29 CFR
1910.1096) and EM 385-1-1, Section 6, 06.F.
11.

SUMMARY

User Personnel will follow this SOP in the performance of their assigned tasks. AU Personnel will become
familiar with the required reference material and will adhere to the use of Safe Work Practices, Warnings,
and Precautions while operating Radiographic Equipment. This SOP establishes guidance and procedures
to minimize the potential exposure to radiation hazards.
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ATTACHMENT 1
FIELD RADIOGRAPHIC CONTROL LOG (X-RAY)
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PROJECT LOCATION:
INSTRUMENT MAKE:
Golden

TASK NUMBER:
INSTRUMENT MODEL:

PAGE:
SERIAL NUMBER:

STATE REGISTRATION NUMBER:

CALIBRATION DATE: DUE:

DATE REGISTRATION EXPIRES:

# OF PULSE COUNTS BROUGHT FORWARD:

DATE

SITE/GRID #

ITEM
DESCRIPTION

# Of Pulses This Page:

# OF PULSES
USED

INITIALS OF
AU

REMARKS

Signature of Ending AU:

Balance Brought Forward:
Total:

Carry this total forward to the next
page.

PROCEDURE NO.: SOP - 03
DESCRIPTION: FIELD RADIOGRAPHIC UNIT (X-RAY)
REVISION NO.: 00
DATE: MARCH 2019
PAGE: 21 OF 24
ATTACHMENT 2
FIELD RADIOGRAPHIC
INSPECTION AND INVENTORY RECORD
(X-RAY)
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PROJECT LOCATION:
DATE:

INSTRUMENT MAKE: Golden

INSTRUMENT MODEL:

PERFORMED BY:

SERIAL NUMBER:

SIGNATURE:

CALIBRATION DATE: DUE:

ITEM

COMPONENT:

DESCRIPTION:

1.

X-RAY CARRYING CASE

Case used to hold the unit and accessory items.

2.

CARRYING CASE KEYS (2)

Identical keys used to secure the carrying case.

3.

X-RAY UNIT

Operating and control unit with X-Ray tube.

4.

X-RAY UNIT KEYS (2)

Identical keys used to turn unit on and off.

5.

AC POWER CABLE

Provides ac power to the unit.

6.

REMOTE CONTROL CABLE

Provides for remote operation of the unit.

7.

BATTERY

Supplies operational power to the unit.

12.

POLYVINYL-LEAD SHEET (4)

Shields film from radiation scatter.

13.

PENETRAMETER (1)

Aid for exposure, size, and orientation of item.

14.

TAPE

Used to secure the penetrometer.

15.

RULER

Used to measure unit to receiver distance.

8.
OPTIONAL USE ITEMS

SPARE ITEMS
16.

X-RAY TUBE

Replacement tube, X-Ray Unit.

17.

O-RING (2)

Replacement O-ring, X-Ray tube cap.

18.

8-AMP FUSE (2)

Replacement fuse, ac power cable receptacle.

19.

15-AMP FUSE (2)

Replacement fuse, dc circuitry.
SPARE ITEMS

20.

¼-AMP FUSE (2)

Replacement fuse, ac charger circuitry.

21.

INCANDESCENT LAMP (2)

Replacement bulbs, radiation warning light.

PRESENT

CONDITION

REMARKS
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*Optional: laser pointer (pictured above)
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1.0 INTRODUCTION

The XR150 produces high levels of radiation and must be operated by qualified personnel who have read the
WARNINGS and OPERATING INSTRUCTIONS sections of the manual before operating the device.
						

The XR150 is an industrial type open beam x-ray generator intended to radiograph inanimate objects. The XR150
is a pulsed x-ray device that produces x-ray pulses of very short duration (30 nanoseconds). The energy produced
by the XR150 is up to 150kVp, which makes it possible to radiograph up to one half (0.5) inch (1.27 cm) of steel.
XR150 standard accessories are two keys, two 12V (or 10.8V) battery packs, and one battery charger. Remote
cable, carrying case are also common accessories.

2.0 WARNINGS
The XR150 is a pulsed X-ray generator that emits hazardous ionizing radiation when pulsing. The XR150 should
only be operated by authorized personnel who are properly trained to safely operate the generator. The XR150
must be registered with proper authorities prior to use and should not be used to intentionally expose humans.
Develop and closely follow a safe operating system for using the XR150. The safe operating system must ensure
that no one is exposed to radiation above the permissible limits which are 2 mR (0.02 mSv) per hour for a member
of the public. The safe operating system must ensure the XR150 is used within federal and state guidelines.
All operators and users of the XR150 x-ray machine must wear a personal radiation monitoring device, such as
a TLD (thermoluminescent dosimeter), film badge, and/or a pocket dosimeter consistent with the appropriate
federal, territorial or provincial standards (note: an electronic dosimeter will not detect the XR150 radiation
pulses). If an operator or bystander is exposed to an unacceptable level of radiation contact your Radiation
Safety Officer and/or appropriate health care provider.
Due to the short pulse width of the XR150, survey meters of the Geiger-Mueller and scintillator type do not
accurately detect the radiation emitted from the x-ray source.
Survey meters should be of the ionization type and should be used in the integration mode. Survey meters must not
be used in the rate mode because the XR150 does not produce constant radiation. The XR150 produces very high
rates of radiation for very short periods of time resulting in either unrealistically high readings or no readings for
a survey meter in rate mode.
The XR150 has no explosion proof rating and should not be used in an explosive atmosphere. The Spark Gap
is vented to the air and could be a source of ignition.

DUTY CYCLE WARNING

The XR150 is a light duty machine that is not made to pulse continuously. The maximum duty cycle for the XR150
is 100 counts (300 pulses) every four minutes (1500 counts/4500 pulses per hour). Exceeding the duty cycle
will shorten the life of the tube and head.
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3.0 PHYSICAL DESCRIPTION
KEY
BATTERY

TOUCH PAD

HANDLE
BEAM ANGLE
LABEL

HEAD

RADIATION
WARNING LABEL

HOUSING

HIGH VOLTAGE PULSER/TUBEHEAD The XR150 high voltage head which contains the cold cathode type X-ray
tube, spark gap, high voltage capacitor, transformer, and 40 degree collimator.
HOUSING The XR150 housing encloses the electronics and most of the high voltage head. The housing includes the
touchpad interface, key switch, battery terminal block, cable connector, ¼-20 threaded tripod insert, and several
tie off points that accommodate a variety of fasteners.
HANDLE Handle is attached to the left and right side of the housing adjacent to the LCD. The handle can be
removed using a T10 Torx driver.
BATTERY PACK The standard battery pack is a DeWalt® DCB127 Lithium Ion battery pack. In the USA
the DCB127 battery is rated as a 12V battery. Outside the USA the DCB127 battery maybe rated as a 10.8V
or 12V battery pack.
BATTERY CHARGER The standard battery charger is the DeWalt® DCB107 charger. DCB115
fast charger or DCB109 Car Charger are optional. Battery charge time is less than one hour with the standard
charger. See battery charger manual for additional instructions and warnings.

REAR VIEW
TEMPERATURE
SENSOR
POSITIVE +
NEGATIVE REMOTE CABLE
CONNECTOR
3

BATTERY
TERMINAL
BLOCK

CONTROLS
				
LCD
X-RAY PULSING
LIGHTS
DELAY SWITCH

					

POWER ON
LIGHT

ENTER /
EMERGENCY
STOP
DIRECTIONAL
ARROWS
KEY

X-RAY PULSING LIGHTS:
 Blink after time delay button or remote cable button is pressed AND between multiple pulse trains.
 Stay on continuously while the XR150 pulses.
 Blink at a slower rate between multiple pulse trains.
LIQUID CRYSTAL DISPLAY (LCD): 16-character LCD. Home screen displays counts/pulses (C or P), number of
pulse trains (if multiple pulse trains are entered), safety time delay (D), and time delay between pulse trains (if
multiple pulse trains are entered). See NAVIGATING THE MENU section for menu options.
DELAY SWITCH: Initiates time delay mode count down when left and right arrows pressed simultaneously.
POWER ON LIGHT: Illuminates when battery voltage is applied to control module.
ENTER/ EMERGENCY STOP SWITCH: ENTER used when menu options are selected.
EMERGENCY STOP stops the unit during delay count down mode or between multiple pulse trains.
DIRECTIONAL ARROWS: Left, Right, Up, Down used to navigate through LCD and menu options.
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XR150 REAR VIEW/CABLE CONNECTOR
PIN #
1
2
3
4
5

		

1
2

5

3

4

REMOTE CONNECTOR: LEMO EPG.0B.305.HLN
MATING CABLE PLUG: LEMO FGG.0B.305.CLAD 56Z

PIN 2

PIN 5

Remote switch inputs are activated when grounded.
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DESCRIPTION
+5 VOLTS 100 ma MAXIMUM
REMOTE SWITCH
REMOTE SWITCH - NO DELAY
X-RAY ON SIGNAL
COMMON 0 VOLTS

4.0 DESCRIPTION OF OPERATION
The block diagram below illustrates how the XR150 functions. The following sequence of events
takes place each time the XR150 is fired:
1.
2.
3.
4.
5.
6.
7.

User initiates operation of the machine.
The control section sends a signal to the converter section to begin oscillating.
Once oscillating, the converter section changes the 12 volts DC to 22Khz AC.
The transformer charges the High Voltage Capacitor to about 8000 volts.
The spark gap arcs after the High Voltage Capacitor reaches proper voltage.
The pulse detector signals the control block that the unit has pulsed.
As the High Voltage Switch is closed, a high voltage transient of approximately 150,000 volts
and 30 nanoseconds in duration is applied across the x-ray tube generating x-rays.

The closing of the High Voltage Switch produces an audible pulsing sound. The XR150 cannot
produce x-rays without the pulsing sound so it serves as an additional warning the XR150 is
functioning.
This unit generates x-rays through high voltage bombardment of a tungsten target. The XR150 does
not contain radioactive materials. All the high voltage is contained within the aluminum canister
and as long as the canister is not punctured the operator is not exposed to dangerous voltages.

BLOCK DIAGRAM

X-RAY TUBE

SPARK GAP

HIGH VOLTAGE
CAPACITOR

PULSE DETECTOR
CONVERTER
USER INTERFACE

CONTROLLER

BATTERY
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5.0 OPERATING INSTRUCTIONS
		

The following are basic operation instructions to take an X-ray image using the XR150. Certain applications may
require modifications to these basic procedures.

DETERMINE PULSE INITIATION METHOD:
DR, REMOTE CABLE, TIME DELAY

7

DR

REMOTE CABLE

TIME DELAY

Attach Battery

Attach Battery

Attach Battery

Connect System

Attach Remote Cable

Position XR150*

Position XR150*

Position XR150*

Turn on XR150 using key and
turning clockwise 1/4 turn

Turn on XR150 using key and
turning clockwise 1/4 turn

Turn on XR150 using key and turning
clockwise 1/4 turn

Set Pulse Count

Set pulse count to 100

Set Pulse Count

Set Delay Time

Retreat to imaging system
controller (computer)**

Retreat length of cable behind the
XR150**

Press left and right buttons
simultaneously to initiate time
delay

Follow imaging system
instructions to set pulses and
initiate pulse train

Press and hold cable button down to
initiate and complete pulse train

Retreat safe distance behind
XR150**

View Image

Retreive image plate or film cassette

Retreive image plate or film
cassette

Turn off XR150

View Image

View Image

Turn off XR150

Turn off XR150

*XR150 should be positioned directly in front of the object to be X-rayed and the imager placed directly behind
the object to be X-rayed. Imager should be placed as close to the object as possible. Distance between XR150
and imager is usually 24 to 72 inches (30 to 180 cm). During operation XR150 should be stabilized on a flat
surface, a tripod, or a custom fixture suitable for holding the 5 pound (2.2 Kg) XR150.
		

XR150

OBJECT

24 to 72 inches (30 to 180

IMAGER

cm)

**OPERATING PRECAUTIONS:

The operator should always stand at least 10 feet (3m) behind the X-ray
unit and clear all personnel at least 10 feet (3m) behind the unit or at least 100 feet (30m) from the front of the unit
before pulsing. The exclusion zone (below) should be a controlled area free of all personnel while
X-ray pulses.

20’ (6m)
		
					

10’(3m)

100’ (30m)
X-ray Beam

10’(3m)
10’(3m)

20’ (6m)
Figure 4: Exclusion Zone
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NAVIGATING THE MENU
			

Initial Display (2 seconds)

Second display (2 seconds)

Home
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MAIN MENU
Home screen displays Counts (C) & Delay Time (D) (Home Screen with multiple pulse trains, see page 15)
Settings
=
Header (Title Screen) for the main menu
Set CT		
=
Set Counts (pulses)
Set DT		
=
Set Delay time (In delay mode only, safety time before initial pulse)
Set PTr		
=
Set Multiple Pulse Trains
Home		
=
Back to Home Screen
ResetPC
=
Reset Pulse Counter
Life PC		
=
Lifetime Pulse Counter
						
			

		

				

RIGHT arrow to settings

Press ENTER to main menu

Press DOWN arrow to scroll through menu options
10

SET COUNTS/PULSES

Press ENTER to Set Counts
(Pulses)

RIGHT/LEFT arrow selects
the digit

UP/DOWN arrow scrolls
through digits

			

RIGHT arrow Select Save/
Press Enter

Back to home

Note: Press Enter and return to Home before pulsing the XR150.
The XR150 will not pulse if software is not back to Home screen.
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PULSE COUNT EXCEEDS DUTY CYCLE
XR150 Duty Cycle is 100 counts (300 pulses) every 4 minutes. Exceeding the duty cycle on a continual basis will
shorten the life of various components in the high voltage head. It is recommened to stay within the duty cycle,
however, there may be emergency situations that operators need to exceed the duty cycle. If the duty cycle has
been exceeded Golden Engineering may not honor the warranty (depending on how many times the duty cycle has
been exceeded and the highest pulse count fired at one time).
If the operator enters a pulse count higher than the duty cycle (100 counts/300 pulses) the software will indicate
“Counts > 100 / 4 min” which means pulse count has exceeded the duty cycle. The LCD will prompt the operator
to split the total count into multiple pulse trains. If operator selects “Y” the total counts will be separated to pulse
trains of 25 counts (75 pulses) with a 60-second rest between pulse trains. If operator selects “N” the LCD will
display Settings Void Warranty Continue. Press ENTER to continue with pulse count that exceeds the duty cycle.
Select “N” to go back to “Set CT” screen.

12

Press ENTER to select no

Press ENTER to select continue

Displays Settings Void Warranty
13

Displays pulse count and
delay time

delay between time prior to
SET DELAY TIME (Safety
pulsing in delay mode)

				
Press ENTER Set Delay Time

LEFT/RIGHT arrow to select,
UP/DOWN arrow to Scroll

		

Select Save/Press ENTER
		

		

Press LEFT/RIGHT arrows
simultaneously to start delay

Press the EMERGENCY STOP/ENTER
button to cancel the safety delay countdown.
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SET MULTIPLE PULSE TRAINS

Press ENTER to set Pulse Trains
			

Select and Scroll

Press RIGHT after selectting PT

				

		

Select time between Pulse Trains

Select Save/Press ENTER
25 pulses per
pulse train

25 counts per
pulse train

5 Pulse Trains

			

		

130 second rest
between pulse
						 trains

					
30 second delay
before first pulse
train

Home (in Counts)
15

Home in Pulses

MULTIPLE PULSE TRAINS EXCEED DUTY CYCLE
If multiple pulse train combination exceeds 100 counts in 4 minutes the LCD will warn that settings exceed duty cycle
and ask if operator wants to continue. The software will allow operator to continue, but they must acknowledge
that they are exceeding duty cycle and could void the warranty. Example below incidates 6 pulse trains of 25
counts with a rest of 10 seconds between pulse trains. Unit would have been within the duty cycle had the operator
entered at least 60 seconds between pulse trains of 25 counts, decreased to 4 pulse trains of 25 counts, or
decrease the number of pulse counts from 25 to 10.
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RESET PULSE COUNTER
Pulse counter is similar to a trip odometer on an automobile. The counter can be reset to 0 to track the number of
pulses since it was reset. Operator can use this feature to track number of pulses since the last tube replacement,
number of pulses used on a specific job, or any other event the operator wants to track.

Press ENTER

Hold UP arrow for one (1) second to reset to 0

LIFETIME PULSE COUNT

Lifetime pulse count tracks the total number of pulses the unit has fired. Please note the number displayed on the
LCD is total number of PULSES the unit fired, NOT the total number of COUNTS. The XR150 fires three pulses for
each count entered so the 12,549 Lifetime pulses that appear on LCD below equals 4183 lifetime COUNTS the
XR150 has fired.
				
							
		

Press ENTER
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Displays total in pulses (not counts)

HOME RIGHT MENU
Bcklght =
P/Count =

Backlight
Pulses or Counts

Press RIGHT Arrow on Home
				

Press ENTER to change backlight

BACKLIGHT ON/OFF

Press ENTER to enable backlight

Press ENTER to disable backlight
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PULSE/COUNTS MODE
The PULSE/COUNT feature allows operators to change the setting to PULSE which will fire one pulse per number
displayed on the LCD. The output dose of the XR150 is 1 mR per pulse. The output dose of other Golden X-ray
models (Inspector Model 200, XR200, and XRS-3) is 3 mR per pulse. Due to the differences in output dose the
standard version of the XR150 software historically pulsed 3 times per COUNT entered on the LCD. The output
dose of the XR150 is 3 mR per COUNT (3 pulses) equaling to the same dose as other models. XR150 default
setting is COUNT.

					

			

Press ENTER to change modes

Select 3 Press ENTER to select Counts Mode
19

Select 1 Press ENTER to select Pulse Mode

HOME LEFT MENU
Warranty Void		
Maxed DC		

=
=

Number of times generator has been fired with warranty void setting
Number of times generator has reached the maximum duty cycle

				

Press LEFT arrow again to get to
MAX DC

Press LEFT arrow on home

Press RIGHT arrow to go back to
Warranty Void
20

GENERATOR IDENTIFICATION
Hold the enter button down while turning on the X-ray until the program version appears on LCD. This menu
displays the software version for 2 seconds, the serial number of the generator for 2 seconds, and the serial number
of the high voltage head for 2 seconds before going to the home screen.
								

										

Hold ENTER button down while turning
on the power

Serial number of XR150

Serial number of XR150 head

HOME
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ERROR MESSAGES

Occurs when XR150 powers up and battery voltage is less than 10V. Indicates
battery low charge, but could fire up to 150 counts (450 pulses)

Battery voltage is too low to pulse XR150. Charge the battery.

Could occur at the start of a pulse train or during a pulse train. Power unit off and
back on. If error message continues there is problem with electronics.
Current not detected. No current flow going to the head. Occurs at beginning of
pulse train. Check 20 amp fuse on the oscillator board. If fuse is ok problem could
be in head or electronics. Replace boards or send back for repair.
Pulse rate is slower than 1 pulse per second. Either low battery, problem with
transformer, or electronics. Charge battery, or replace oscillator board.
Current not detected. No current flow going to the head. Occurs at beginning of
pulse train. Check 20 amp fuse on the oscillator board. If fuse is ok problem could
be in head or electronics. Replace board or send back for repair.
Displayed if duty cycle is reached (100 counts in 4 minutes).
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SUGGESTED PULSE SETTINGS
The chart below lists approximate pulses necessary to penetrate various materials. Settings vary depending on imaging
system used. Refer to imaging system instructions for more information.

MATERIAL

COUNT (PULSE) SETTING
24 inches between x-ray & imager

CARDBOARD / LIGHT WOOD / PLASTIC

10

LIGHT METAL

20

STEEL 1/4”

50

STEEL ½”

90

If the radiograph is too dark, the film is underexposed. If the radiograph is too light the film is overexposed. Underexposure
can be corrected by increasing the number of pulses and/or decreasing the distance between the imaging medium and the
XR150. Overexposure can be corrected by reducing the number of pulses and/or increasing the distance between the
imaging medium and XR150.

Underexposed

Overexposed

Correct exposures (pulse setting)

6.0 MAINTENANCE
X-RAY DOSE MEASUREMENT Using a dosimeter, the average X-ray dose for new tube can be established.
 With the dosimeter located 1 foot from the front of the case and in line with the center of the beam angle
label, the reading for 10 COUNTS should be 27 mR to 40 mR.
 The leakage sheet illustrates the X-ray dose and maximum allowable radiation leakage levels for each
X-ray unit. A completed copy of this form accompanies each X-ray.

7.0 TROUBLESHOOTING
SYMPTOM

TEST

ACTION

No “power on” light

Check battery voltage

Replace or charge battery

Power on lights, but X-ray does not
pulse.

Check the battery voltage.
Check the 2amp fuse.

Charge or replace the battery.
Replace the fuse if necessary.

Power on lights, X-ray pulsing light
does not illuminate, X-ray does not
pulse

Check the battery voltage.

Replace the X-ray pulsing light

Appears if battery is below 9V

Charge the battery

Low Battery
Please Charge
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X-ray pulses, but no image or
black image.

Check Pulse/Count Mode. Make sure
X-ray is in expected mode. If X-ray
is in pulse mode but operator thinks
generator is in counts mode will get
1/3 the expected dose.

Lighter than expected X-ray
image.
Unit stops pulsing in the middle of
a pulse train and LCD displays 00.

Send back for tube replacement if
no X-ray output dose.

Test X-ray output.

Check the battery voltage.
Check 20 amp fuse.

Change to counts mode if XR150 is
in pulse mode.
Charge battery if necessary.
Replace the fuse if blown.

Unit makes loud popping noise
while pulsing.

Stop immediately and return for
repair.

Oil leaking from unit.

Return for repair.

8.0 INSTRUCTIONS FOR REPAIR

INSTRUCTIONS FOR TRANSPORTATION, STORAGE, AND DISPOSAL
The XR150 is shipped in a rigid case or strong fiberboard box with custom foam insert. When transporting remove
the battery pack and transport in a rigid case or fiberboard box with sufficient cushioning. Store the XR150 in
a dry environment within temperature ranges mentioned in the specifications. For disposal remove the tube and
follow all applicable environmental laws. Alternatively, the XR150 may be returned to Golden Engineering for
proper disposal.

9.0 WARRANTY
Golden Engineering, Inc. warrants XR150 X-ray unit made and sold by it or its authorized representatives to be
free of defects in materials and workmanship for a period of twelve (12) months from the date of shipment to
the end user. Warranty does not cover maintenance required due to life. To make a claim under this limited
warranty, customer must ship the entire unit (or the component believed to be defective) to Golden Engineering,
post-paid. Golden Engineering, Inc. assumes no liability for units or components shipped until they are actually in
the custody of Golden Engineering, Inc. Provided Golden Engineering, Inc. in its sole discretion, is satisfied that the
failure is not the result of excessive use, abuse, misuse, accident, modification or improper disassembly or repair,
Golden Engineering will provide parts and labor required to repair the unit. Golden Engineering reserves the
right to use reconditioned and remanufactured components that meet original specifications. The unit or component
will be returned and shipped to customer at customer’s expense. THIS EXPRESS LIMITED WARRANTY IS IN LIEU OF
ALL OTHER WARRANTIES AND GUARANTEES, EITHER EXPRESS OR IMPLIED OR CREATED BY OPERATION OF LAW.
XR150 Manufacturer

European Representative

Golden Engineering, Inc.

Certification Experts Europe

PO Box 185

Nieuwstad 100

Centerville, IN 47330 USA

1381 CE Weesp

Phone: 1-765-855-3493

The Netherlands

Fax:

Web:

1-765-855-3492

www.goldenengineering.com
24

RETURNING UNIT FOR REPAIR
Complete the repair form at www.goldenengineering.com/technical.html and include a copy of the printed
form with the repair. If you do not have internet access prior to sending repair then include a letter containing a
brief description of the problem, contact name, phone number, and return address.
 Remove battery before shipping the unit.
 Accessories are not necessary with units shipped back for repair.
 Be sure the unit is securely packaged for shipment and wrap in plastic bag if there is an oil leak.
 Ship to address:
Golden Engineering
6364 Means Road,
Centerville, IN 47330 USA
Phone:
1-765-855-3493
EMAIL: service@goldenengineering.com
Serial Number: _____________________________		

Delivery Date: _____________________________

10.0 DESIGNATION
Manufacturer Address
Country of Origin
Model
Serial Number
Production Date
Weight
Voltage
Ampère

6364 Means Rd, Centerville, IN
USA
XR150

2.2 Kg
12 V
9A

11.0 SPECIFICATIONS
PHYSICAL DIMENSIONS
LENGTH

10.62 inches (2697 mm) with battery

WIDTH

3.03 inches (770 mm)

HEIGHT

4.07 inches (1003 mm)

WEIGHT

4.9 pounds (2.2 Kg) with battery

X-RAY OUTPUT
X-ray dose per pulse

2.3 mR to 4 mR/count measured (12 inches in front of unit)

Counts per battery charge

2000

Counts per second

4 (12 pulses)

Expected tube life (glass tube)

50,000 counts

25

X-ray source size

1/8 in. (3mm)

Maximum Photon Energy

150 KVP

X-ray pulse width

30 nanoseconds

ELECTRICAL AND THERMAL CHARACTERISTICS
Battery voltage

12 volts or 10.8 volts

Battery type

Lithium Ion

Battery recharge time

One Hour Max

Current draw

9 amps @ 12 volts

Current flow

0.1 mA

Temperature range

0 to 120 degrees F (-18 to 50 degrees C)

Airborne Noise Emissions

80 dB at 10 cm

Maximum duty cycle

100 counts every 4 minutes (1500 counts per hour)

High temperature / High use duty cycle

Above 90 Degrees OR continual use rest 30 seconds every 50 pulses and 4
minutes every 200 pulses

Warm-up

None required

12.0 SPARE PARTS AND ACCESSORIES FOR THE XR150
ITEM
Thumbwheel Key
Flat key
DeWalt® Battery 12V DCB127
DeWalt® Battery Charger (110V) DCB107
DeWalt® Battery Charger (220V)
Remote Cable
Carrying case (holds X-ray, 2 batteries, charger, cable)

PART NUMBER
5951020
5951040
8100104
8100152
8100164
1809013
1708025
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Activity Hazard Analysis (AHA)
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task: Field Radiographic Unit

Risk Assessment Code (RAC) Matrix

Project Location: Holloman AFB, NM.
Contract Number:

Probability

Severity
Date Prepared: 3/15/2019

Frequent

Prepared by (Name/Title): Cheryl M. Riordan, CSP
Reviewed by (Name/Title):
Robert Crownover
Director of Safety and Quality
USA Environmental, Inc.

Catastrophic
Critical
Marginal
Negligible

E
E
H
M

Likely
E
H
M
L

Occasional

Seldom

H
H
M
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did occur
and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard” on
AHA. Annotate the overall highest RAC at the top of AHA.

1. Set up Field Radiographic
Unit with Munitions and
Explosives of Concern (MEC)
rounds to be x-rayed

Unlikely

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

Notes: (Field Notes, Review Comments, etc.)

Job Steps

L

Hazards
1.1 MEC hazards

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Controls

RAC

1.1.1 On-site MEC training.
1.1.2 Identify and minimize all hazards and take proper safety
precautions.
1.1.3 Establish minimum separation distance between teams.
1.1.4 Daily Unexploded Ordnance (UXO) safety briefing prior to
personnel entering Exclusion Zone (EZ).
1.1.5 All work will be in compliance with the project Explosives
Safety Submission (ESS).
1.1.6 Observe all MEC safety precautions, such as movement,
heat, shock, and friction, and follow safe work practices.
1.1.7 Keep personnel to a minimum during operations.
1.1.8 Be alert. Cease operations if unsafe conditions arise.
1.1.9 Use and enforce the buddy system.
1.1.10 Only qualified UXO Technicians may inspect/handle
MEC/Material Potentially Presenting an Explosive Hazard
(MPPEH).
AHA Field Radiographic Unit

L
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Job Steps

Hazards

Controls

RAC

1.1.11 Use Personal Protective Equipment (PPE) in accordance
with this AHA.
1.1.12 Ensure First Aid kits and fire extinguishers are in place.
1.1.13 No smoking, except in designated areas.
1.1.14 Do not allow smoking or flame-producing devices in the
vicinity of MEC.
1.2 Unauthorized personnel
entering site during operations

1.2.1 Establish and control EZ.
1.2.2 Maintain positive site control; cease operations if
unauthorized entry is made.
1.2.3 Site control measures will be implemented (fencing,
barricades, signage).

1.3 Ionizing radiation

1.3.1 Operators place film badge in trunk area of body.
1.3.2 Establish radiographic equipment restricted area of 200 feet
(ft) with prohibited entry for unauthorized personnel.
1.3.3 Only trained, Authorized User will operate equipment.
1.3.4 Authorized User will maintain control of unit and key at all
times.
1.3.5 Personnel in unrestricted area will be informed of hazards
prior to use of equipment.

1.4 Electrical hazards

1.4.1 Be aware of electrical hazards: Avoid use of equipment in
rain or placing of equipment in wet areas, use Ground Fault Circuit
Interrupter (GFCI), and remove all electrical power to unit before
removing x-ray tube.

1.5 Muscle strains carrying
instrument

1.5.1 Follow appropriate lifting/ carrying procedures: Lift with legs
and not with back, use gloves and ensure a good grip, maintain
balance and footing while lifting and carrying, and avoid twisting
back during lifting/carrying of equipment.

1.6. Uneven working surfaces –
slip, trip, and fall hazards

1.6.1 Be observant while walking. Use sturdy leather work boots
with ankle support and non-slip soles.
1.6.2 Wear leather or canvas work gloves.

1.7. Heat stress

1.7.1 Heat stress monitoring, drinking water, work-rest cycles, and
cool shelter for breaks.
AHA Field Radiographic Unit
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Job Steps

2. Operator remains a minimum
of 20 ft to the rear of the unit and
takes x-ray.

Hazards

Controls

RAC

1.8 Biological hazards –
hazardous plants, insects,
spiders, snakes and rodents

1.8.1
1.8.2
1.8.3
1.8.4

Training in biological hazards avoidance.
Use barrier creams/insect repellents, as necessary.
Wear cotton long- or short-sleeved shirts and long pants.
Wear snake chaps as required, particularly in grassy areas.

1.9 Sunburn

1.9.1 Wear cap and use sunscreen.

2.1 MEC hazards

2.1.1 On-site MEC training.
2.1.2 Identify and minimize all hazards and take proper safety
precautions.
2.1.3 Establish minimum separation distance between teams.
2.1.4 Daily UXO safety briefing prior to personnel entering EZ.
2.1.5 All work will be in compliance with the project ESS.
2.1.6 Observe all MEC safety precautions, such as movement,
heat, shock, and friction, and follow safe work practices.
2.1.7 Keep personnel to a minimum during operations.
2.1.8 Be alert. Cease operations if unsafe conditions arise.
2.1.9 Use and enforce the buddy system.
2.1.10 Only qualified UXO Technicians may inspect/handle
MEC/MPPEH.
2.1.11 Use Personal Protective Equipment (PPE) in accordance
with this AHA.
2.1.12 Ensure First Aid kits and Fire Extinguishers are in place.
2.1.13 No smoking, except in designated areas.
2.1.14 Do not allow smoking or flame-producing devices in the
vicinity of MEC.

2.2 Unauthorized personnel
entering site during operations

2.2.1 Establish and control EZ.
2.2.2 Maintain positive site control; cease operations if
unauthorized entry is made.
2.2.3 Site control measures will be implemented (fencing,
barricades, signage).

2.3 Ionizing radiation

2.3.1 Operators place film badge in trunk area of body.
2.3.2 Establish radiographic equipment restricted area of 200 ft
with prohibited entry for unauthorized personnel.
2.3.3 Only trained, Authorized User will operate equipment.
2.3.4 Authorized User will maintain control of unit and key at all
times.
AHA Field Radiographic Unit
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Hazards

Controls
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2.3.5 Personnel in unrestricted area will be informed of hazards
prior to use of equipment.
2.3.6 Only appropriate number of pulses will be used to X-Ray a
given item.

3. Review x-ray results

2.4 Electrical hazards

2.4.1 Be aware of electrical hazards, avoid use of equipment in
rain, or placing of equipment in wet areas, use of GFCI, remove all
electrical power to unit before removing X-ray tube.

2.5 Uneven working surfaces –
slip, trip, and fall hazards

2.5.1 Be observant while walking. Use sturdy leather work boots
with ankle support and non-slip soles.
2.5.2 Wear leather or canvas work gloves.

2.6 Heat stress

2.6.1 Heat stress monitoring, drinking water, work-rest cycles, and
cool shelter for breaks.

2.7 Biological hazards –
hazardous plants, insects,
spiders, snakes, and rodents

2.7.1
2.7.2
2.7.3
2.7.4

2.8 Sunburn

2.8.1 Wear cap and use sunscreen.

3.1 Ionizing radiation

3.1.1 Operators place film badge in trunk area of body.
3.1.2 Establish radiographic equipment restricted area of 200 feet
with prohibited entry for unauthorized personnel.
3.1.3 Only trained Authorized User will operate equipment.
3.1.4 Authorized User will maintain control of unit and key at all
times.
3.1.5 Personnel in unrestricted area will be informed of hazards
prior to use of equipment.

3.2 Electrical hazards

3.2.1 Be aware of electrical hazards: Avoid use of equipment in
rain, or placing of equipment in wet areas; use of GFCI; remove all
electrical power to unit before removing x-ray tube.

Training in biological hazards avoidance.
Use barrier creams/insect repellents, as necessary.
Wear cotton shirts and long pants.
Wear snake chaps as required, particularly in grassy areas.

AHA Field Radiographic Unit
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3.3 Uneven working surfaces –
slip, trip, and fall hazards

3.3.1 Be observant while walking. Use sturdy leather work boots
with ankle support and non-slip soles.
3.3.2 Wear leather or canvas work gloves.

3.4 Heat stress

3.4.1 Heat stress monitoring, drinking water, work-rest cycles, and
cool shelter for breaks.

3.5 Biological hazards –
hazardous plants, insects,
spiders, snakes, and rodents

3.5.1
3.5.2
3.5.3
3.5.4

3.6 Sunburn

3.6.1 Wear cap and use sunscreen.

Training in biological hazards avoidance.
Use barrier creams/insect repellents, as necessary.
Wear cotton shirts and long pants.
Wear snake chaps as required, particularly in grassy areas.

AHA Field Radiographic Unit
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Equipment to be Used
• Footwear with ankle support and nonslip soles
• Back braces (optional)
• Appropriate cotton clothing and PPE to
include leather gloves, safety glasses
or goggles and cap. During work with
chemicals in film development process,
chemical-resistant gloves will be worn
with chemical apron.
• Field radiographic unit
• Film badges
• X-ray film or digital system
• Communications equipment.
• First Aid kit.
• Fire extinguishers
• Wet Bulb Globe Temperature (WBGT)
monitor.

Training Requirements/Competent or
Qualified Personnel Name(s)
•
•
•

•
•
•
•
•
•
•
•

PPE Training
Authorized User training for field
radiographic unit
UXO personnel will meet training and
experience requirements outlined in
Department of Defense Explosives Safety
Board (DDESB) TP 18
Site-specific MEC training will be
presented to all site personnel
Hazard communication training in
chemical hazards of Safety Data Sheets
for all chemicals used on site
Site-specific training, slip/fall hazards
Site-specific training/lifting techniques
Heat Stress symptoms/first aid
Site-specific flora/fauna to include first aid.
Emergency response procedures
Current Hazardous Waste Operations and
Emergency Response (HAZWOPER)
Training

Inspection Requirements
•
•
•
•
•
•
•

PPE inspected daily prior to use by user and checked
by UXO Safety Officer (UXOSO).
UXOSO will ensure that all controls are being followed;
all equipment is being correctly utilized, and all
personnel have received appropriate training.
Equipment inspected daily prior to use by user and
checked by UXOSO.
Unit will be calibrated and leak tested in accordance
with manufacturer's specifications by trained and
authorized user.
Communications equipment checked daily prior to use
by UXOSO.
First Aid kits checked daily and inspected weekly by
UXOSO.
Fire extinguishers checked daily and inspected weekly
by UXOSO.

AHA Field Radiographic Unit
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Executive Summary
ES.1

INTRODUCTION

ES.1.1
The U.S. Army Corps of Engineers (USACE) has retained Parsons to achieve an Interim
Measures (IM) at the Former Army Landfill 29 (LF029), Solid Waste Management Unit (SWMU) 104,
at Holloman Air Force Base (HAFB) located in Otero County, New Mexico. Originally established in
1942, HAFB was the World War II era training area for more than 20 air groups. In 1947, it became
the site for testing and development of pilotless aircraft, guided missiles, and other research program
which included the testing of Chemical Warfare Material (CWM) and Biological Warfare Material
(BWM). The Falcon, Matador and Rascal-Shrike missiles were launched from Holloman with the primary purpose of testing the dispersion patterns and fuzes of atomic, biological, and chemical (ABC)
warheads. Much of the information related to BWM testing at HAFB remains classified. According to
unclassified documents:
•
•
•

•

The biological portion of the warheads launched on HAFB contained a simulant;
Biological agents were present at HAFB: however, these warheads were launched from HAFB to offsite
targets;
It is unclear whether the 1,518 individual four-pound bombs clustered as E97 warheads adapted for
the Matador used a simulant agent. It is further unspecified what the Biological Weapon (BW) agent was
or was planned to be, although at this date the likely choice would have been anthrax spores; but by the
early 1950s, the Army Chemical Corps-Air Force effort for a BW warhead had expanded from a focus on
anthrax to one that also included tularemia and brucellosis.
Declassified documents for the Falcon were not available covering the developmental years; but the
focus of this missile was to carry CA.

ES.1.2
Former Army LF029 is located on approximately 6 acres near the airfield north of Periphery
Road. The nearest occupied structure is Building 1001 located approximately 450 ft south of the site
boundary. LF029 is defined by a 3-foot high rectangular berm and was used by the Army from the
1950s to 1975 for disposal of spent munitions and construction debris. Several biological and chemical munitions have been found on the surface in the past. These discoveries have resulted in at least
three different visits by Technical Escort Unit (TEU) to evaluate the items for BWM and CWM. Digital
Geophysical Mapping (DGM) data collected by USACE in 2018 indicated the likely presence of several
subsurface disposal pits. These pits have never been investigated and their contents are unknown.
There are also several smaller single point anomalies present in the data indicating the potential for
munitions and explosives of concern (MEC)/CWM/BWM in the subsurface outside the disposal pits
themselves. Work has been performed to clear the surface of the site; however, debris remains on the
surface. Conventional MEC has been found on the surface at the site and chemical type MEC items
were found that contained live bursters but did not contain any CWM, rather, a simulant fill (antifreeze
and water).
ES.1.3
This Advanced Geophysical Classification (AGC) Uniform Federal Policy Quality Assurance
Project Plan (UFP-QAPP) describes the methods and procedures necessary to complete the AGC portion of the interim measures and achieve the required project objectives.
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PROJECT OBJECTIVES AND TECHNICAL APPROACH

ES.2.1
The project objective is to complete IM to remove MEC, material potentially presenting an
explosive hazard (MPPEH), CWM, BWM, chemical agent contaminated media (CACM), and biological
agent contaminated media (BACM) and to remove non-munitions related debris (NMRD) associated
with target anomalies at the former LF029.
ES.2.2
The interim measures will be considered complete when the following specific objectives
have been achieved:
•
•
•
•

Perform the IM field work in accordance with (IAW) the UFP-QAPP, Chemical Safety Submission (CSS),
applicable laws, regulations and guidance documents;
Properly process and handle all MEC, MPPEH, CWM, BWM, CACM, BACM, and NMRD IAW UFP-QAPP
including the submittal requirements,
Static Repeatability and Dynamic Positioning Repeatability standards indicated in the Performance
Work Statement (PWS) (Appendix P); and
Submit an after-action report to close out the CSS.

ES.2.3
Final documentation of the status of these specific objectives will be included in the Interim
Measures Report and will be considered complete following USACE approval of this report.
ES.2.4
While these components are the focus of the project, the field operations involve multiple
elements, or “definable features of work” (DFW), that will be required to achieve the project goals.
These DFWs are listed on Worksheet #14 and they are explained further in Worksheet #17, with references to relevant standard operating procedures (SOPs) (Worksheet #21 and Appendix M), measurement performance criteria (MPCs) (Worksheet #12), and other sections of the UFP-QAPP, as necessary. The project approach is described in detail on Worksheet #17 of this UFP-QAPP. Note that
various site activities may take place concurrently, as appropriate.

ES.3

DOCUMENT ORGANIZATION

ES.3.1
This UFP-QAPP was prepared under Task Order (TO) F-0776 of Contract
W912DY-17-D-0005 awarded by the U.S. Army Engineering and Support Center, Huntsville (CEHNC).
It was prepared in accordance with Engineering Manual (EM) 200-1-15, UFP-QAPP guidance, and the
Geophysical Classification for Munitions Response QAPP Beta Template produced by the Intergovernmental Data Quality Task Force (IDQTF) to ensure environmental data collected are scientifically
sound, of known and documented quality, and suitable for their intended purposes. This UFP-QAPP
focuses on the site-specific details for the six-acre area, to include anomaly detection methods, anomaly classification processes, data management and validation procedures, MEC intrusive operations,
MPPEH handling, and field SOPs.
ES.3.2
This UFP-QAPP presents the plan for performing a surface clearance, geophysics, intrusive
operations at burial pits and select, single point anomalies, and confirmation sampling to complete
the IM. Note that all non-AGC tasks are documented in this “main” UFP-QAPP while the AGC portion
of the worksheets can be found in this document. Supporting plans and other information are included
in the appendices. The Accident Prevention Plan (APP) for the project (including the Site Safety and
Health Plan [SSHP]) is in Appendix A, while other appendices contain the other supporting plans, and
field SOPs and forms.
ES.3.3
The IDQTF prepared a template QAPP for projects using geophysical classification for munitions response (GCMR). The text in that template is color coded to indicate if it is guidance or instructions (green), examples (blue) or minimum recommended requirements (black). To facilitate the review
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of this QAPP the changes from the black text in Worksheet #12 and Worksheet #22 of the template
are summarized in Table ES.1.
Table ES.1
Section

Changes to Recommended Text in GCMR-QAPP Template
New Text

Explanation

Worksheet #12
General

None

No significant changes made to AGC MPCs.

Worksheet #22
Ongoing detection survey positioning precision
(IVS; MM2x2)

Revised acceptance criteria to require
derived position of instrument verification strip (IVS) targets to be within 25
centimeters (cm) of ground truth rather than average locations.

Based on requests from USACE Geophysicists
on previous projects. Average allows for more
potential offset and is unnecessary.

Worksheet #22
In-line measurement
spacing (MM2x2)

The metric was changed from 100% to
98%.

During dynamic data collection, the global positioning system (GPS) antenna occasionally
moves far enough between data points to
cause an in-line measurement failure, but that
movement does not adversely affect the detection or screening capabilities.

Worksheet #22
Coverage

Added:
“Corrective action assumption: Gaps
require fill-in lines to achieve required
coverage unless no indication of subsurface metal in gap” to failure response.

Gaps with no nearby anomalies and too small
to contain a target-of-interest (TOI) will be identified at the discretion of the data analyst and
recommended for no further data collection.
Each such gap will require confirmation from
the USACE Geophysicist that it does not need
to be filled.

Worksheet #22
Valid Position Data

Removed:
“DOP less than 4.0” from acceptance
criteria.

Dilution of precision (DOP) is not exported with
.csv files for either the MetalMapper2x2
(MM2x2) or MPV (neither exports .HD5). Given
current satellite coverage, real-time kinematic
(RTK) GPS fix is sufficient to indicate that horizontal DOP is < 4.0.

Worksheet #22
Valid Position Data
(MM2x2)

Failure response allows interpolation
of positions between RTK fixed points
along straight lines (path before and
after gap indicates line was straight)
for up to 3 meters.

Interpolating positions over straight lines and
short distances provides sufficient positional
accuracy.

Worksheet #22
Detection survey performance (MM2x2)

Acceptance criteria changed to:
quality control (QC) seed response on
profile within selected anomaly is
equal to or greater than the target selection threshold

Differing types of inert munitions/industry
standard objection (ISO)s will be buried at various depths and orientations. Calculating the
expected response for each ranges from impractical for munitions with known expected
responses in either horizontal or vertical orientations to impossible for munitions without
known expected responses (M1 mine fuze) or
those buried in orientations other than horizontal or vertical.
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Changes to Recommended Text in GCMR-QAPP Template
New Text

Explanation

Worksheet #22
Detection survey performance
(MM2x2)

Acceptance criteria changed from 0.4
m to 0.65 m.

Matches EM61 survey offset requirement in
EM 200-1-15 (1/2 of the intended 60 cm line
spacing plus 35 cm).

Worksheet #22
Ongoing production
area background
measurements

Added:

There is currently no way to determine if “original and ongoing measurements differ by a factor of five or less” using UX-Analyze.

Worksheet #22
Ongoing production
area background
measurements

Change failure response to:
CA: Document environmental changes,
as applicable. Background measurement rejected if no changes.
With Project Geophysicist’s approval,
earlier/later background point used if
background measurements are consistent throughout the day; re-collect
affected data if varying background results indicate loss of point is significant remove recollection and add "Earlier/later background point used if
background measurements are consistent throughout the day; recollect
affected data if varying background results indicate loss of point is significant.”

Clarifies that using a similar background
measurement from earlier/later in the day
would be an effective replacement for a failed
point if backgrounds are consistent throughout
the day.

Worksheet #22
Confirm inversion
model supports classification (1 and 2 of 3)

Failure response column describes response instead of referencing SOP.

Failure responses are simple enough to describe in sufficient detail in the table.

Executive Summary
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Acronyms and Abbreviations
ABC

Atomic, biological, and chemical

AFCEC

Air Force Civil Engineer Center

AGC

Advanced Geophysical Classification

ANSI

American National Standards Institute

APP

Accident Prevention Plan

ASQ

America Society of Quality

BACM

Biological agent contaminated media

BIP

blown-in-place

BMP

best management practice

BW

Biological Weapon

BWM

Biological Warfare Material

CA

chemical agent

CACM

Chemical agent contaminated media

CEHNC

U.S. Army Engineering and Support Center, Huntsville

CESPA

USACE, Albuquerque

CIO

Chief Information Officer

cm

centimeter(s)

CORS

Continuously Operating Reference Station

CSM

Conceptual Site Model

CSS

Chemical Safety Submission

CWM

Chemical Warfare Material

DA

Department of the Army

DERP

Defense Environmental Restoration Program

DFW

Definable features of work

DGM

Digital Geophysical Mapping

DID

Data Item Description

DMM

discarded military munitions

DoD

United States Department of Defense

DOP

dilution of precision

DQO

Data Quality Objective

DUA

Data Usability Assessment

EM

Engineer Manual

EMI

electromagnetic induction

EOD

Explosive Ordnance Disposal

GCMR

Geophysical Classification for Munitions Response

Acronyms and Abbreviations
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Revision 0
Page B-x

Acronyms and Abbreviations (continued)
GIS

geographic information system

GPS

global positioning system

GSR

Green and Sustainable Remediation

HAFB

Holloman Air Force Base

HARNS

High Accuracy Reference Network

IAW

In accordance with

IDQTF

Intergovernmental Data Quality Task Force

IHF

Interim Holding Facility

IM

interim measures

ISO

Industry Standard Objection

IVS

Instrument Verification Strip

LF029

Former Army Landfill 29

m

meter

MARB

Material Assessment Review Board

MC

munitions constituents

MD

munitions debris

MDAS

material documented as safe

MEC

munitions and explosives of concern

MGFD

munition with the greatest fragmentation distance

MM

MetalMapper

MM2x2

MetalMapper2x2

MPC

measurement performance criteria

MPPEH

material potentially presenting an explosive hazard

MQO

Measurement Quality Objective

MRS

Munitions response site

MSD

minimum separation distance

mV/A

millivolt(s) per amp

NCR

Non/conformance Report

NMRD

Non-munitions related debris

OESS

Ordnance and Explosive Safety Specialist

OPUS

Online Positioning User Service

PA

Preliminary Assessment

Parsons

Parsons Government Services, Inc.

pdf

Portable document format

PDT

Project Delivery Team

PHSM

Project Health and Safety Manager

PLS

professional land surveyor
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Acronyms and Abbreviations (continued)
PM

Project Manager

POP

Period of performance

PPE

Personal Protective Equipment

PWS

Performance Work Statement

QA

quality assurance

QAPP

Quality Assurance Project Plan

QAR

Quality Assurance Report

QASP

Quality Assurance Surveillance Plan

QC

quality control

RCA

root cause analysis

RCRA

Resource, Conservation and Recovery Act

RFI

RCRA Facility Investigation

RI

Remedial Investigation

ROD

Record of Decision

RTK

real-time kinematic

SI

Site Investigation

SOP

standard operating procedure

SPP

Systematic Project Planning

SSHP

Site Safety and Health Plan

SUXOS

Senior Unexploded Ordnance Supervisor

SWMU

Solid Waste Management Unit

TEU

Technical Escort Unit

TO

Task Order

TOI

target(s)-of-interest

TPP

Technical Project Planning

TSD

Team separation distance

UFP-QAPP

Uniform Federal Policy–Quality Assurance Project Plan

USACE

United States Army Corps of Engineers

USEPA

U.S. Environmental Protection Agency

UXO

unexploded ordnance

UXOQCS

Unexploded Ordnance Quality Control Specialist

UXOSO

Unexploded Ordnance Safety Officer

VSP

Visual Sample Plan
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Crosswalk from UFP-QAPP Manual to Worksheets
This AGC UFP-QAPP consists of only the worksheets specific to AGC. The “optimized” worksheets as
listed in Table 4-1 of EM 200-1-15 and Part 2A (revised) of the IDQTF UFP-QAPP guidance (IDQTF,
March 2012). The optimized worksheets address all requirements of American National Standards
Institute (ANSI)/American Society of Quality (ASQ) E4-2004 and U.S. Environmental Protection Agency
(USEPA)’s Chief Information Officer (CIO) Guidance 2106-G-05. The following AGC table provides a
“crosswalk” between the worksheets and the respective elements of CIO 2106-G-05 to demonstrate
how the optimized worksheets address the QAPP requirements. In addition, each revised worksheet
includes a reference to the appropriate CIO 2106-G-05 element.
Optimized AGC UFP-QAPP Worksheets

2106-G-05 QAPP Guidance Section

1&2

Title and Approval Page (See Main UFP-

2.2.1

Title, Version, and Approval/Sign-Off

3&5

Project Organization and QAPP Distribution (See Main UFP-QAPP)

2.2.3

Distribution List

2.2.4

Project Organization and Schedule

Personnel Qualifications and Sign-off
Sheet (See Main UFP-QAPP)

2.2.1

Title, Version, and Approval/Sign-Off

2.2.7

Special Training Requirements and Certification

6

Communication Pathways and Procedures (See Main UFP-QAPP)
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Worksheet #11: Project Data Quality Objectives
(IDQTF UFP-QAPP Guidance Manual, Section 2.6.1; EPA Guidance QA/G-5, Section 2.1.7)

11.1 OVERVIEW
11.1.1
Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the
quality and level of data required to support the decision-making processes for a project. Guidance for
DQO development is contained in Guidance on Systematic Planning Using the Data Quality Objectives
Process (EPA QA/G-4), February 2006, EPA/240/B-06/001.
11.1.2
The overall goal of this project is to complete Interim Measures to remove MEC, MPPEH, CWM,
BWM, CACM, and BACM, and to remove NMRD associated with target anomalies at the LF029. All Interim
Measures activities will be performed in compliance with Resource, Conservation and Recovery Act
(RCRA), United States Department of Defense (DoD), Department of the Army (DA), Air Force, and USACE
Regulations and Guidance to include Interim Guidance, standards, manuals, and all applicable Data Item
Description (DID)s.
11.1.3
The following DQO elements are developed during project planning sessions using a systematic planning process (SPP). Examples of SPP include the USEPA’s seven-step DQO process defined in
EPA Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4,
EPA/240/B-06/001, February 2006; Intergovernmental Data Quality Task Force UFP-QAPP Manual; and
the USACE Technical Project Planning Process (TPP), EM 200-1-2, February 29, 2016.
11.1.4
In addition to these DQOs all data collected during this project are required to attain the MPC
described on Worksheet #12 to be considered adequate to support environmental decisions, unless sufficient alternative justification is provided to and accepted by the project team. Before final environmental
decisions are made, data will be verified and validated as described in Worksheet #34, Worksheet #35,
Worksheet #36, and Worksheet #37.

11.2 STEP 1: STATE THE PROBLEM
Originally established in 1942, HAFB was the World War II era training area for more than 20 air groups.
In 1947 it became the site for testing and development of pilotless aircraft, guided missiles, and other
research programs including the testing of CWM and BWM. LF029 was used by the Army from the 1950s
to 1975 for disposal of spent munitions and construction debris. Investigation of the landfill began in the
early 1980s and consisted of a Preliminary Assessment (PA)/ Site Investigation (SI), Remedial Investigation (RI) resulting in Record of Decision (ROD), Phase I and II RCRA Facility Investigation (RFI) and supplemental RFI was completed in 2006. The Supplemental RFI reported finding munitions debris (MD) consisting of rocket motors from two 5-inch Zuni Rockets and MEC consisting of three parachute flare illumination rounds on the ground surface (HGL, 2007). The TEU has mobilized to LF029 to evaluate items for
BWM and CWM. The list of confirmed munitions on the surface includes E97 Warheads; 50inch Zuni
Rockets; ½-lb bomb, biological, E61R4 with E34R4 PD fuze; E99 bomblets; M125 containing bursters;
E5R6 bomblets; and M50 incendiary bomblets. These munitions may contain explosives, BWM, and/or
CWM that might present a residual hazard if they remain at the site intact. There may be an unacceptable
risk from explosive and agent hazards to workers and visitors. The primary objective will be to remove
munitions-related source material and NMRD from the target anomalies within the LF029 site.

Worksheet #11: Project Data Quality Objectives
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Revision 0
Page B-8

11.3 STEP 2: IDENTIFY THE PROJECT GOALS
11.3.1 IDENTIFY THE PRINCIPAL STUDY QUESTION
Based on current and reasonably anticipated future land use scenarios, subsurface metallic items detected and classified as either TOI or inconclusive (i.e. possible MEC items) must be removed so they no
longer present unacceptable human health risks caused by MEC, MPPEH, CWM, BWM, CACM, or BACM.

11.3.2 IDENTIFY ALTERNATIVE OUTCOMES
For areas surveyed using DGM and AGC, the alternative outcomes for the remedial action are:
•
•

An anomaly is classified as a TOI or inconclusive, and is removed, or
An anomaly is classified as non-TOI and left in place.

For extremely high anomaly density areas (burial pits), all identified anomalies will be excavated and
removed. See the main UFP-QAPP for burial pit discussion.

11.3.3 STATE HOW THE DATA WILL BE USED IN SOLVING THE PROBLEM
11.3.3.1

DGM and AGC will be used to:

1. Detect anomalies resulting from discarded military munitions (DMM), unexploded ordnance (UXO), and other
metallic debris, and
2. Classify detected anomalies so informed decisions can be made concerning whether the anomaly is a TOI
and should be removed or is a non-TOI and may be left in place. Any cultural debris (NMRD) that is moved
from its original location must also be disposed of.

11.3.3.2 Geophysical data collected using electromagnetic induction (EMI) sensors in a dynamic mode
will be used to detect and document the locations of subsurface anomalies. Then geophysical data collected using advanced EMI sensors in a “cued” (static) mode will be used to classify each anomaly as
follows:
1. Highly likely to be TOI;
2. Highly unlikely to be TOI; or
3. Inconclusive.

11.3.3.3 Detected items classified as “TOI” and “inconclusive” will be targeted for removal. Items classified as non-TOI will be left in place. The results of geophysical detection and classification, and the
subsequent intrusive investigation must meet established DQOs.
11.3.3.4 In extremely high anomaly density areas (burial pits), DGM (dynamic mode) will be used to
define the extent of the pits and all anomalies will be excavated and removed.

11.4 STEP 3: IDENTIFY INFORMATION INPUTS
Information needed to establish presence or absence of MEC and characterize the potential hazard:
•
•
•
•
•
•
•

Up-to-date Conceptual Site Model (CSM) summarizing munitions use and site conditions based on previous studies
Current and reasonably anticipated future land use
Current and reasonably anticipated future human receptors
Cultural resources
Detection survey results
Historical Visual Sample Plan (VSP) analysis results
Background densities
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TOI library
Cued survey results
Intrusive investigation results
Quality Control (QC) results
Quality Assurance (QA) results
Analysis Verification Report
Munitions composition and sensitivities
Expected severity of unintentional detonations
Frequency of use by potential receptors
MEC Finds from previous activities within LF029

11.5 STEP 4: DEFINE THE PROJECT BOUNDARIES
11.5.1 TARGET POPULATION
The target population for this study includes the following MEC confirmed or suspected to exist at LF029:

Table 11.1 Target Munitions (Confirmed and Suspected)
Known or Suspected Munition
(including nomenclature if known)

MEC Type
(UXO, DMM, or both)

Potential Hazards

5-inch Zuni Rocket

UXO/DMM

Explosives

M125/E54R 10-lb bomblets

UXO/DMM

Explosives, CWM

Parachute Flare Illumination
Rounds

UXO/DMM

Explosives

E97 Warheads

UXO/DMM

Explosives

E61R4 ½ lb bomb with E34R4 fuze

UXO/DMM

Explosives, BWM

E99 bomblets

UXO/DMM

Explosives, BWM

E5R6 bomblets

UXO/DMM

Explosives

M50-series Incendiary bomblets

UXO/DMM

Explosives

11.5.2 CHARACTERISTICS OF INTEREST
The characteristics of interest are those characteristics (e.g., size, symmetry, aspect ratio, object density,
and wall thickness) that will allow classifiers to determine whether an anomaly is a likely TOI or non-TOI.

11.5.3 SPATIAL AND TEMPORAL BOUNDARIES
11.5.3.1 This interim measure is designed to detect and correctly classify the majority of the TOI exceeding the detection threshold and meeting measurement criteria within the established spatial boundaries. Target selection thresholds (response amplitude and fit coherence) will be determined based on
analysis of initial dynamic datasets and specified in the Target Selection Technical Memorandum.
11.5.3.2 The horizontal boundaries of the project are defined by the six-acres near the airfield north of
Periphery Road. LF029 is defined by a 3-foot high rectangular berm.
11.5.3.3 Apart from the project period of performance (POP), the only temporal boundary is the time
constraint on the field effort, which is approximately 4 months.
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11.6 STEP 5: DEVELOP PROJECT APPROACH
11.6.0.1 The project approach involves using the results from dynamic geophysical surveys and cued
data acquisition to detect and classify geophysical anomalies as “TOI” (i.e., highly likely to be a munition)
and “non-TOI” (i.e., highly unlikely to be a munition). Anomalies that cannot be classified as either likely
TOI or likely non-TOI will be classified as “inconclusive.” Anomalies on the list will be ranked in order of
greatest likelihood to be a TOI to greatest likelihood to be a non-TOI, based on their confidence metrics.
All anomalies classified as either “TOI” or “inconclusive” will be designated for intrusive investigation and
subsequent removal.
11.6.0.2 DGM and AGC data collection will be performed over areas of the site accessible to DGM/AGC
sensors (i.e. open areas and level, sparsely treed wooded areas). Areas of the removal footprint inaccessible to dynamic geophysical surveys or high anomaly density areas will be addressed using analog methods. Analog methods will be used for surface clearance and to clear the sidewalls of the excavated pits,
which will be inside the VCS. “High anomaly density areas” are those areas where the elevated anomaly
density makes cued data acquisition impractical or impossible based on a quantitative analysis of the
detection data and cued analysis capabilities, i.e., suspected/identified burial pits. However, DGM in cued
mode is proposed for the entire landfill footprint (~ 6 acres) to better refine the boundaries of the eight
burial trenches that have been identified using magnetometer data (Figure 17-1). If the site conditions
require significant changes to these proposed footprint areas, Parsons Government Services, Inc. (Parsons) will discuss these changes with the USACE Project Delivery Team (PDT) before data collection is
complete.
11.6.0.3 The project approach for MEC removal involves dynamic surveys, cued data, and intrusive
investigation. The decision rules for these components are listed below.

11.6.1 DECISION RULES FOR DYNAMIC SURVEYS
•

If a detected anomaly exceeds the selection threshold (details on Worksheet #17) then it will be identified
for evaluation using cued data acquisition.

11.6.2 DECISION RULES FOR CUED DATA ACQUISITION AND INTRUSIVE INVESTIGATION
•

If an anomaly is classified as a TOI (i.e., highly likely to be a munition) based on a high decision statistic indicating a good match to a TOI in the classification library, then it will be labeled as a dig target on the ranked
dig list and it will be intrusively investigated.

•

If an anomaly is classified as inconclusive based on low fit confidence or other criteria indicating unreliable
inversion results, then it will be labeled as a dig target on the ranked dig list and it will be intrusively investigated.

•

If an anomaly is classified as a non-TOI (i.e., highly unlikely to be a munition) based on low decision statistic
indicating poor matches to all TOI in the classification library, then it will be identified as a non-dig target on
the ranked dig list and it will not be intrusively investigated.

•

If conventional MEC are found during the intrusive investigation, then the munitions will either be moved to
a safe disposal location or blown-in-place.

•

If MD or NMRD are found during the intrusive investigation, then the debris will be removed.

•

If suspect CWM/BWM is found during the intrusive investigation, the munitions will be assessed to determine proper disposition (see Appendix L, Waste Management Plan).

•

Where dynamic detection data indicate portions of the site with more sources than cued classification techniques can reliably estimate polarizabilities, then those areas will be excavated as burial trenches.
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11.7 STEP 6: SPECIFY PROJECT-SPECIFIC MEASURED PERFORMANCE
CRITERIA
MPCs are the criteria that collected data must meet to satisfy the DQOs. Project-specific MPCs are presented in Worksheet #12. Geophysical and intrusive investigations shall achieve applicable MPCs as confirmed/modified by the Instrument Verification Strip (IVS) Report. Failure to achieve the MPCs may have
an impact on end uses of the data, which will be discussed in the Data Usability Assessment (DUA) Report
(Worksheet #37).

11.8 STEP 7: PROJECT DESIGN AND WORKFLOW
11.8.1
Steps 1 through 6 of the DQO process were used to develop the overall project design. The
design is broken down into a series of DFWs. Worksheet #17 includes more detailed descriptions of each
DFW.
11.8.2

A summary of the DQOs for Areas D and M are shown in Table 11.2
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Table 11.2
State
The Problem

Potential Isolated MEC
MEC and MD have been
confirmed on the surface
of LF029. Historical data
indicate isolated MEC,
CWM, and BWM could also
be potentially present in
the subsurface in the area
surrounding outside identified trenches. Because
LF29 is accessible to authorized Base personnel
and contractors, these
items present possible
risks to human health during soil disturbing activities.
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Data Quality Objectives and Technical Approach Summary for Advanced Geophysical Classification, Interim Measures at LF029

Identify the Project Goals
Subsurface metal detected
and classified as either TOI
or inconclusive (i.e., possible MEC) must be removed
from the site so they no
longer present unacceptable human health risks.
DGM and AGC will be used
to detect and classify
anomalies for removal. Detected metal classified as
“TOI” and “inconclusive”
will be targeted for removal.
In areas inaccessible to
DGM and AGC sensors or
high anomaly density areas
(burial trenches), analog
detection methods will be
used to detect anomalies
for excavation and removal.
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Identify
Information Inputs

Define the Boundaries
of the Project

LF029 boundary data.
Up-to-date CSM summarizing site conditions.
DGM detection survey
results.
AGC cued survey results.
Intrusive investigation
results for TOI classified using AGC.
Intrusive investigation
results for analog surveys.

The horizontal boundaries are the boundaries of
the 6-acre site located
north of Periphery Road.
Cued AGC surveys will
only be performed outside identified trenches.
Target selection thresholds (response amplitude
and fit coherence) will be
determined based on
analysis of initial dynamic
datasets and specified in
the Target Selection Technical Memorandum.
All sources on the dig list
will be investigated to the
depth required for resolution.

Develop Project Approach (Decision Rules)
Dynamic Surveys
If a detected anomaly exceeds the selection threshold,
then it will be identified for evaluation using Cued Data
Acquisition.
Cued Data Acquisition and Intrusive Investigation
If an anomaly is classified as a TOI (i.e., highly likely to be
a munition) based on a high decision statistic indicating a
good match to a TOI in the classification library, then it
will be labeled as a dig target on the ranked dig list and it
will be intrusively investigated.
If an anomaly is classified as inconclusive based on low
fit confidence or other criteria indicating unreliable inversion results, then it will be labeled as a dig target on the
ranked dig list and it will be intrusively investigated.
If an anomaly is classified as a non-TOI (i.e., highly unlikely to be a munition) based on low decision statistic indicating poor matches to all TOI in the classification library, then it will be identified as a non-dig target on the
ranked dig list and it will not be intrusively investigated.
If conventional MEC are found during the intrusive investigation, then the munitions will either be moved to a safe
disposal location or blown-in-place.
If munitions debris (MD) or NMRD are found during the
intrusive investigation, then the debris will be re-moved.
If suspect CWM/BWM is found during the intrusive investigation, the munitions will be assessed to deter-mine
proper disposition.
Where dynamic detection data indicate portions of the
site with more sources than cued classification techniques can reliably estimate polarizabilities, then those
areas will be excavated as burial trenches.

Specify Project-specific
MPCs

Project Design and Workflow
(see Worksheet #17)

Geophysical and intrusive
investigations shall
achieve applicable MPCs
as stated in the AGC-QAPP
and confirmed/modified
by IVS Report, unless MPC
failures can be adequately
explained and/or justified.

Dynamic Surveys
Perform dynamic AGC surveys throughout the 6-acre footprint to refine trench footprints (see above) and detect single-point geophysical anomalies outside trench areas.
Cued Data Acquisition
Collect cued AGC data over detected single-point DGM
anomalies
Analyze the AGC data to classify anomalies as TOI, nonTOI, and inconclusive.
Intrusive Investigation of TOI
Intrusively investigate anomalies classified as TOI or inconclusive.
Evaluate, manage, and dispose of MEC, MD, NMRD, CWM,
and BWM recovered in accordance with approved plans.
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Worksheet #12: Measurement Performance Criteria
(IDQTF UFP-QAPP Guidance Manual, Section 2.6.2; EPA Guidance QA/G-5, Section 2.1.7)
This worksheet documents the project-specific MPCs in terms of data quality indicators (i.e., accuracy, sensitivity, representativeness, completeness, and comparability) for AGC projects. MPCs are the minimum performance specifications that the AGC survey design, including
instruments and procedures, must meet to ensure collected data will satisfy the DQOs documented on Worksheet #11. They are the criteria
against which the detection survey, cued survey, and final DUAs will be conducted as documented on Worksheet #37.

Table 12.1 Method Measurement Performance for MEC-Related Tasks
Measurement Performance Activity (or DFW)

Data Quality Indicator

Specification

Activity Used to Assess Performance

QC Seeding (Analog)

Representativeness

Unexploded Ordnance Quality Control Specialist (UXOQCS)
or designee places small and large blind seed items in analog removal area(s) IAW Table 22.1.

Review of Production Area QC Seeding Report

QC Seeding (DGM/AGC)

Representativeness

Blind QC seeds will be placed at the site by the contractor.
Blind QC seeds must be detectable as defined by the DQOs
and located throughout the horizontal and vertical survey
boundaries defined in the DQOs. Contractors will place
blind QC seeds at the rate of at least 1 seed/system/day.
The exact number of seeds to be placed will be coordinated
with the USACE Geophysicist and detailed in the Blind QC
Seed Plan. Only personnel who have committed to restricting the distribution of QC seed information in accordance
with the Blind Seed Firewall SOP will have access to the QC
seed information.

Review of Production Area QC Seeding Report

Quality Assurance (QA)
Seeding
(DGM/AGC)

Representativeness

Blind QA seeds will be placed by the contractor (and by the
Government, if desired) as directed by the Government. All
detail regarding QA seeds will be firewalled from all contractor personnel not involved in seed installation. Therefore,
no further detail regarding the type or number of QA seeds
will be provided in this QAPP.

Review of Production Area QA Seeding Report by Government
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Analog Removal (Clearance of Excavations
within the VCS)

Revision 0
Page B-14

Data Quality Indicator
Sensitivity

Specification
Testing will confirm the ability of selected analog sensors to
detect a small ISO at 30 centimeters (cm).
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Activity Used to Assess Performance
Function tests at an instrument test
strip will be used to validate the
proper operation of handheld detectors by personnel daily
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Table 12.1 Method Measurement Performance for MEC-Related Tasks (continued)
Measurement Performance Activity (or DFW)

Data Quality Indicator

Specification

Activity Used to Assess Performance

Analog Removal

Completeness/Accuracy/Comparability

100% of blind seeds must be recovered.

Review of seed recovery results

Detection Survey (DGM)

Completeness

100% of the site is surveyed.

Verification of conformance to measurement quality objectives (MQOs) for
in-line spacing and cross- line spacing
(see Worksheet #22)

Detection survey (DGM)

Sensitivity

The MM2x2 detection threshold will be based on the smallest TOI (E61R4 ½-lb bomb).

Initial and ongoing function tests and
IVS surveys
Validation/QC seed detection
Analysis of background variability
across the site

Detection survey (DGM)

Accuracy/Completeness

100% of validation seeds must be detected.

Review of validation seed detection
results per munitions response site
(MRS)

Detection survey (DGM)

Completeness/
Comparability

Complete project-specific databases and target lists delivered.

Data verification/data validation

Classification survey

Completeness/
Comparability

Library must include signatures for all munitions known or
suspected to be present at the site, as listed in the CSM, or
the classifier must include a method for correctly classifying any munitions not included in the library.

Verification of site-specific library

Classification survey

Representativeness/
Accuracy

Background data will be collected at least once every hour
of cued survey data collection. Background locations will be
selected such that background data will be representative
of the various subsurface conditions expected to be encountered within each grid at the site.

Data verification/data validation

Classification survey

Completeness

All detected anomalies classified as:
1. TOI
2. Non-TOI
3. Inconclusive

Data verification
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Table 12.1 Method Measurement Performance for MEC-Related Tasks (continued)
Measurement Performance Activity (or DFW)

Data Quality Indicator

Specification

Activity Used to Assess Performance

Classification survey

Accuracy/
Comparability

Cued survey must correctly classify 100% of validation
seeds.

Review of validation seed classification results

Classification survey

Completeness/
Comparability

Background data, cued target data, munitions libraries,
modeling results and any other supporting documentation
used to make classification decisions are delivered.

Data verification/data validation

Classification survey

Accuracy/Completeness

100% of predicted non-TOI that are intrusively investigated
are confirmed to be non-TOI.

Visual Inspection of recovered items

Intrusive Investigation
(classification validation)

Accuracy

Inversion results correctly predict one or more physical
properties (e.g. size, symmetry, or wall thickness) of the recovered non-TOI items.

Visual inspection and qualitative evaluation of recovered items from the
validation digs (see Worksheet #22)

Intrusive Investigation

Completeness/
Comparability

Complete Microsoft Access intrusive results database delivered including records reconciling inversion results to the
physical properties of the recovered items.

Data verification/data validation
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Worksheet #13: Secondary Data Uses and Limitations
(EPA UFP-QAPP Guidance Manual, Section 2.7)
This table lists the secondary data used to support decision making during this investigation.
Secondary Data

Data Source

Data Generator(s)

How Data Will Be Used

Limitations on Data Use

Known or suspected munitions

Advanced Geophysical Classification Site Assessment and
Recommendation-LF029
HAFB, New Mexico, April 2018

Contracting Agency:
Air Force Civil Engineer Center
(AFCEC)
USACE District:
CESPA (Albuquerque District)
Prepared by:
CEHNC

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or
suspected
munitions

Material Assessment Review
Board (MARB) Recommendations for HAFB, January 2018

Contracting Agency:
AFCEC
USACE District:
CESPA
Prepared by:
Department of the Army, U.S.
Army Chemical Materials Activity

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or
suspected
munitions

Chemical Warfare Materiel
Risk Assessment/Probability
Determination, November
2014

Contracting Agency:
AFCEC
USACE District:
CESPA
Prepared by:
URS

Data will be used to support
known or suspected munitions
list for the remedial action.

None.

Known or suspected munitions

M125 Bombs at LF029 Report, July 2009

Contracting Agency:
USACE
USACE District:
CESPA

Data will be used to support
known or suspected munitions
list for the remedial action.

None.
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Secondary Data

Data Source

Data Generator(s)
Prepared by:
Bay West

How Data Will Be Used

Limitations on Data Use

Known or suspected munitions

Final Work Plan, Revision 01,
January 2009

Contracting Agency:
USACE
USACE District:
CESPA
Prepared by:
Bay West and USA Environmental

Data will be used to support
known or suspected munitions
list for the remedial action.

None.
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Worksheet #14 & 16: Project Tasks and Schedule
(IDQTF UFP-QAPP Guidance Manual, Section 2.8.2, EPA Guidance QA/G-5, Section 2.1.4)
The activities to be conducted at the LF029 site to achieve the project DQOs (Worksheet #11) comprise three primary components: Dynamic
Surveys, Cued Data Acquisition and Intrusive Investigation. While these three primary components are the focus of the project, the field
operations involve multiple elements, or “DFW,” that will be required to achieve the project goals. This subchapter provides a summary of
these DFWs, the associated component tasks and responsible parties, and the planned durations (note that these durations are planned only
and may change as the project progresses). A detailed discussion of each of the primary project components and the related DFWs is included
on Worksheet #17, and the specific field procedures to be used for the activities described in this summary are included in the various SOPs
appended to this UFP-QAPP (Appendix M).

Table 14.1 Definable Features of Work and Associated Tasks
Definable Feature
of Work
(Activity)

Associated Tasks

Responsible Party

Planned
Duration

Deliverable(s)

Deliverable Due
Date

DFW 1
Prepare Site

•
•

Surface Clearance
Vegetation Removal

Senior Unexploded Ordnance
Supervisor
(SUXOS) / UXOQCS

8 days

NA

NA

DFW 2
Install QA and QC
Seeds, and Construct IVS
(Seeding)

•
•
•

Bury QC seeds
Bury QA seeds
Install IVS

Seed Team Lead

3 days

QC Seed Plan, Personnel Inside Firewall
Form (with SOP AC-20,
Blind Seed Firewall
Plan), Draft Verification
and Validation Plan
Production Area QC
Seed Report; all locations, notes, and any
other files or hardcopy
documents related to
validation seeding

Upon completion
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Table 14.1 Definable Features of Work and Associated Tasks (continued)
Definable Feature
of Work
(Activity)
DFW 3
Assemble AGC
Sensor, Perform
IVS Testing and
Confirm Sensor
Functionality
(IVS Data Collection)
DFW 4
Conduct Dynamic
Survey

DFW 5
Process Data and
Document Anomaly Locations

Associated Tasks

Responsible Party

Planned
Duration

Deliverable(s)

Project Geophysicist

2 days

•
•

Assemble and perform initial checks on
MM2x2
Conduct initial dynamic and cued IVS testing
Prepare IVS Technical Memorandum

Raw and processed
data
IVS Technical Memorandum

1 day after collection
7 days after completion

•
•

Conduct DGM surveys
Verify detection data

Site Geophysicist

12 days

Raw data files, field
notes

An attempt will be
made to deliver the
raw data daily

Access database with
dig results

Daily updates; final
7 days after completion

Weekly QC Report
Target Selection Technical Memorandum

Weekly
5 days after start of
dynamic data collection
Friday following collection
7 days after completion of DGM surveys
Friday following collection/upon request

•

•
•
•
•

Process DGM data and generate cued target
and proposed background location lists
Evaluate target selection criteria and describe final selection method in Target Selection Technical Memorandum
Conduct QC evaluation of DGM data and submit to QA for target list concurrence; update
dig list if necessary
Document QC evaluations, root cause analyses, and corrective actions

Project Geophysicist / QC Geophysicist

19 days

Processed data files
and maps, processing
notes
Cued Target List
Project QC Database

DFW 6
Validate Detection Survey

Deliverable Due
Date

•

Determine detection data usability with regard to MPCs
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Table 14.1 Definable Features of Work and Associated Tasks (continued)
Definable Feature
of Work
(Activity)
DFW 7
Collect Cued Data

Associated Tasks
•

Collect cued data over all targets on the cued
target list developed from the detection data

Responsible Party
Site Geophysicist

Planned
Duration
7 days

Deliverable(s)
Raw data files, field
notes

Project QC Database

DFW 8
Process Cued
Data

•
•
•

Process cued data
Conduct QC evaluation of cued data
Document QC evaluations, root cause analyses, and corrective actions

Project Geophysicist / QC Geophysicist

7 days

Deliverable Due
Date
An attempt will be
made to deliver the
raw data daily (file
sizes and field connections may pose
a challenge)
Friday following collection/upon request

Weekly QC Reports
Processed data, processing notes, supporting classification images
Project QC Database

Per report
Friday following collection
Friday following collection/upon request

DFW 9
Classify Anomalies and Make
Dig/No Dig Decisions

•

Make dig/no dig decisions for all cued targets

Project Geophysicist

14 days

Ranked Dig List

7 days after completion of cued data
collection in each
MRS

DFW 10
Validate Cued
Survey and Classification

•

Determine cued data usability with regard to
MPCs

QC Geophysicist

7 days

Cued DUA

7 days after acceptance of ranked
dig list
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Table 14.1 Definable Features of Work and Associated Tasks (continued)
Definable Feature
of Work
(Activity)
DFW 11
Excavate Buried
Objects (Ranked
Dig List)

Associated Tasks

Responsible Party

Planned
Duration

SUXOS /
Project Geophysicist / QC Geophysicist

65 days

•

Reacquire dig list anomalies
Record reacquisition data and mark anomaly
for investigation
Intrusively investigate reacquired anomalies
per intrusive guidelines
Conduct QC evaluation of intrusive data; reinvestigate anomalies if necessary
Perform any necessary site restoration

DFW 12
Verify Intrusive
Results non-TOI

•

Review dig results versus predicted results

Project Geophysicist

DFW 13
Conduct Final
DUA

•

Determine data usability with regard to MPCs

DFW 14
Handle, Certify,
and Dispose of
MPPEH/MEC

•

Conduct demolition operations in accordance with approved CSS
Perform any necessary site restoration
Inspect, certify, and verify MPPEH
Package material documented as safe
(MDAS) and store in secure location pending
disposal
Ship MDAS offsite to approved disposal facility and obtain necessary disposal documentation

•
•
•
•

•
•
•
•
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Deliverable Due
Date

Daily QC Report,
Weekly QC Report
Access database with
reacquisition, and dig
results

Per report

72 days

Access database with
reacquisition and dig
results

7 days after intrusive investigation
completion

QC Geophysicist

7 days

Final Data Usability Assessment

7 days after intrusive results acceptance

SUXOS / UXOQCS
/ Unexploded Ordnance Safety Officer (UXOSO)

4 days

DD Form 1348-1A
Explosives Usage Records
Magazine Data Cards
Demolition Summary
Sheets
Demolition Shot Records
MDAS Disposal Documentation

All in Final Report

Daily updates; final
7 days after completion
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Worksheet #15: Project Action Limits and Laboratory-Specific Detection /
Quantitation Limits
(IDQTF UFP-QAPP Guidance Manual, Section 2.8.1)
This worksheet provides the parameters to be analyzed and their associated quantitation limits, detection limits, and control limits to satisfy
the overall requirements for laboratory analysis. Munitions Constituents (MC) Sampling is addressed in the Main UFP-QAPP Worksheet #15,
this page is a placeholder only.
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Worksheet #17: Sampling Design and Rationale
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)

17.1 OVERVIEW
17.1.1
This worksheet describes the project design and the tasks that will be required to successfully complete field operations during this project and achieve the DQOs described on Worksheet #11.
These DQOs include a design for obtaining data for MEC to support the remedial action for the LF029
site.
17.1.2
The project objectives for the remedial action at the LF029 site are to complete a removal
action to reduce/eliminate the number of calls to the local Explosive Ordnance Disposal (EOD) unit.
The boundaries of the six-acre LF029 site are presented on Figures 10-1 and 10-2 and the general
technical approach is based on the CSM as described on Worksheet #10.
17.1.3
The interim measures for LF029 will be considered complete when the following specific
objectives have been achieved:
•

•

•

MEC removal in the six-acre footprint for LF029 has been completed and accepted by the Army. Removal
depths are munition-specific for the single point anomalies and to a maximum of ten feet below ground
surface for the burial trenches unless otherwise instructed by the Army.
Recovered MEC and MPPEH have been safely disposed of, any CWM or BWM have been moved to the
Interim Holding Facility (IHF) and related MDAS has been shipped to an Army-approved facility for proper
disposal.
Site restoration has been completed and accepted by the USACE.

17.1.4
Final documentation of the status of these specific objectives will be included in the Interim
Measures Report, and the remedial action will be considered to be achieved following Army approval
of these reports.
17.1.5
This worksheet addresses the work that will be performed at the LF029 six-acre area
shown on Figure 17-1, respectively. DGM detection surveys will be performed using the MetalMapper2x2 (MM2x2), and cued AGC sensor data will be collected over targets using a MM2x2.
17.1.6
While the above components are the focus of the project, the field operations involve multiple elements, or “definable features of work,” that will be required to achieve the project goals. These
definable features of work are listed on Worksheet #14 & 16 and they are explained further in this
worksheet, with references to relevant SOPs (Worksheet #21 and Appendix M), MPCs (Worksheet #12), and other sections of the UFP-QAPP, as necessary. Note that various site activities may
take place concurrently, as appropriate.
17.1.7
Flow charts depicting the process, showing process steps, decision points, and data outputs are shown in Figures 17-2a, 17-2b, and 17.2c. Figure 17-2a shows the process flow for the preliminary project tasks and the DGM detection survey (DFWs 1 through-6), Figure 17-2b shows the flow
for the cued surveys (DFWs 7 through 11), and Figure 17-2c shows the flow for the intrusive investigation of DGM/AGC anomalies (DFWs 12 through 14).
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17.2 DFW 1: PREPARE SITE
17.2.1 EQUIPMENT MOBILIZATION
Equipment and materials will be shipped to the site via commercial carrier, transported to the site by
the field team, or obtained locally, as appropriate. Equipment may include, but is not limited to, analog
instruments (i.e., Schonstedt or equivalent), DGM and AGC instruments (i.e., EM61 MK2, MM2x2),
documents, first aid kits, fire extinguishers, GPS units, digital cameras, seed items, marking tape, etc.
Site vehicles will be rented and, in most cases, will be four-wheel drive vehicles that will accommodate
all site personnel and equipment.

17.2.2 RIGHTS-OF-ENTRY
The project is located within the boundaries of HAFB. No rights-of-entry will be required for the performance of the removal action.

17.2.3 COMMUNICATIONS
The primary means of onsite communication will be achieved using handheld radios. Each field team
will have at least one handheld radio and will remain together throughout field activities. There will be
a minimum of one operational cell phone per field team available at all times for emergency use.

17.2.4 SITE-SPECIFIC TRAINING AND BRIEFINGS
17.2.4.1
•
•
•
•
•
•

Prior to field activities, all team members will be given site-specific training involving:

Activities to be performed;
Safe work practices;
Known and suspected MEC at the site;
Proper personal protective equipment (PPE) for the task;
Actions to take upon encountering MPPEH/MEC/CEM/BWM; and
Environmental protection measures.

17.2.4.2 In addition to this training, the field team will be briefed each day prior to commencement
of field activities. Daily briefings will include a discussion of weather conditions, the coming day’s activities, the previous day’s findings, emergency response and evacuation procedures, and a review of
the general procedures to deal with MPPEH/MEC, if encountered. Special personnel training requirements are specified in the APP/ SSHP (Appendix A).

17.2.5 SURFACE CLEARANCE
17.2.5.1 A surface clearance will be done to find, identify, and inspect all munitions and debris at
the surface that could pose conventional MEC, CWM, or BWM. Removal of all surface metal will be
necessary to reduce the interference for the subsequent DGM and AGC surveys intended to identify
and classify subsurface anomalies. This activity will be conducted as a non-CWM/BWM operation prior
to brush clearing and DGM.
17.2.5.2 Parsons will conduct a 100 percent surface clearance over the six-acre site. The clearance
will be conducted as a detector-aided sweep suing visual survey methods and handheld metal detectors. The Schondstedt metal detector will be used as the primary detection tool to perform the surface
clearance and will aid in the identification of surface metal objects that might otherwise be obscured
from visual detection.
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17.2.5.3 The surface clearance will be completed by six UXO technicians, consisting of equal members of UXO Tech I and UXO Tech II, led by a UXO Tech III. These team members will walk across the
site in lanes to provide complete coverage of the area and will be assisted by the aforementioned
handheld metal detectors. Isolated MEC will be evaluated and x-rayed as needed. If suspected CWM
or BWM is encountered, the munitions will be protected, barriers will be set up and locations will be
guarded until following the approval of the pre-operational exercises, packaging, and transportation to
the IHF can be conducted. Conventional MEC will be destroyed by detonation depending on the type
of munition in accordance with Appendix D – Munitions Response Chemical Safety Submission.
17.2.5.4

Documentation: Daily Reports, Map

17.2.6 VEGETATION REMOVAL
17.2.6.1 Brush and vegetation at the site is considered light and sparse, however, it is thick enough
to interfere with the planned 100 percent DGM data collection. Vegetation removal will be conducted
following the surface clearance so that the area can be cleared with minimal concern for munitions at
the surface. Also, the removal of surface metal will allow brush clearing to be more efficient.
17.2.6.2 The field activities will consist of brush clearing using robotic, mechanized equipment (the
Green Climber). The Green Climber will be operated by an unexploded ordnance (UXO) Technician II
using a DDESB-approved blast shield. Vegetation clearance will also be conducted using mechanized
equipment (bush hog, etc.) supported by hand clearing with chainsaws for any large shrubs and cutters
for working around any obstacles to the mechanized equipment. Cut materials will either by mulched
on site or hauled off in accordance with installation requirements. No subsurface disturbance below
6 inches will occur during this activity.
17.2.6.2 A UXO Tech II escort will accompany the vegetation clearance crew to conduct MEC avoidance (see SOP MEC-03, MEC Avoidance and Escort [Appendix M)], and the team will conduct operations under supervision of the Site Manager, or designee. Surface MPPEH located during vegetation
clearance or will be marked and dealt with in accordance with the procedures described in SOP MEC01, Demolition Operations and MEC-02, MPPEH Inspection, Certification, and Final Disposition (Appendix M) and the section below titled “MPPEH/MEC Handling, Certification, and Disposal” (DFW 16).
Large pieces of surface metal unrelated to MPPEH may be removed during vegetation removal or
identified and located for later removal prior to geophysical data collection.
17.2.6.3

Documentation: Daily QC Reports.

17.2.7 MEC STORAGE MAGAZINE
Demolition of conventional munitions is anticipated to be infrequent. As such, the Parsons will arrange
for on-call delivery rather than establish a magazine.

17.3 DFW 2: INSTALL VALIDATION AND QC SEEDS, AND CONSTRUCT
INSTRUMENT VERIFICATION STRIP
17.3.1
Parsons personnel will develop the QC Seed Plan and bury QC seeds as described in SOP
AC-03, QC Seed Placement and Evaluation (for DGM/AGC areas) and SOP DGM-02, Seeding (for analog survey areas – clearances inside the VCS) (Appendix M). QC seeds will be small, medium or large
ISOs. Parsons personnel will also bury validation seeds according to the Validation Seed Plan to be
developed by the Government. The seed team(s) will include a UXO escort for MEC avoidance (see SOP
MEC-03, MEC Avoidance and Escort [Appendix M)]. All QC seeds will be located by Parsons personnel
using an RTK GPS (open areas). Members of the seed team will have no other role in the project and
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will be demobilized when seeding is complete. QC and validation seed information will be controlled
as described in SOP AC-20, Blind Seed Firewall Plan (Appendix M) and the only people allowed to
access seed information will be documented on the Personnel Inside Firewall Form (Appendix M). Generally, the QC Geophysicist will have access to the QC seed information, but no Parsons personnel will
have access to the validation seed information aside from the validation seed installation team. All
installation information related to the validation seeds will be deleted (digital) or delivered to the Government (non-digital field noted and any other documentation) upon confirmation that the Government
has received and accepted the validation seed ground truth.
17.3.2
One IVS will be constructed for this interim removal action. It will be designed for use by a
MM2x2 in dynamic and cued modes. Two small schedule 80 ISOs and a medium schedule 40 ISO will
be placed in the IVS. The medium ISO and one of the small ISOs will be buried at approximately five
times their inner diameters (i.e., 15cm for the small ISO and 25cm for the medium ISOs) in horizontal
orientations. The second small ISO will be buried at approximately 10 times the inner diameter in a
horizontal orientation to confirm the dynamic detection capabilities for smaller items at depth. Because the MQOs for cued IVS data in Worksheet #22 were designed with the expectation that IVS
items are to be buried at reasonably shallow depths (i.e. 5 times diameter), cued data will not be
collected over the deeper small ISO. Items in the IVS will be separated by at least 5m. The construction
of the IVS will be performed in accordance with SOP AC-02, Test Sensor and System at IVS (Appendix
M) and the installation team will include a UXO escort for MEC avoidance (see SOP MEC-03, MEC
Avoidance and Escort [Appendix M)].
17.3.3
Documentation: Draft Verification and Validation Plan (Attachment A); Validation Seed
Plan (USACE); QC Seed Plan (Parsons); SOP AC-20, Blind Seed Firewall Plan with completed Personnel
Inside Firewall Form; seeding results (spreadsheet, maps(s), and photographs); IVS Technical Memorandum; Production Area Seeding Report.

17.4 DFW 3: ASSEMBLE ADVANCED GEOPHYSICAL SENSOR AND
TEST SENSOR AT IVS
17.4.1
The MM2x2 will be assembled as described in SOP AC-01, Assemble and Verify Operation
(Appendix M).
17.4.2
To test the MM2x2 and verify that it is functioning correctly, an initial cued IVS survey will
be performed as described in SOP AC-02, Test Sensor and System at IVS (Appendix M). After performance of the initial IVS testing, an IVS Technical Memorandum will be prepared detailing the IVS setup,
surveys, and results including documentation of compliance with the cued IVS MQOs provided in Worksheet #22. The IVS Technical Memorandum will be provided to the project team for review and concurrence.
17.4.3
dum

Documentation: MM2x2 Instrument Assembly Checklist, MM2x2 IVS Technical Memoran-

17.5 DFW 4: CONDUCT DYNAMIC SURVEY
17.5.1
A MM2x2 will be used to identify the locations of metallic objects in the subsurface for the
follow-on cued survey across the entire site (100% coverage). The dynamic detection surveys will be
performed as described in SOP DGM-03, MetalMapper Data Acquisition (Appendix M). Geophysical
survey teams will include the instrument operator and assistant an UXO escort is unnecessary since
the survey will be conducted following a surface clearance and vegetation removal. The MM2x2 will
be required to meet the 70cm line spacing coverage MQO in Worksheet #22, but data will be collected
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at 50cm line spacing to reduce the need for gap data collection The line spacing should be more than
sufficient to meet this objective and to detect all potential TOI, including E61R4 ½-lb bombs, even if
the operator deviates slightly from the intended line path. The MM2x2 dynamic data will be collected
in conjunction with RTK GPS data.
17.5.2
Documentation: Raw data (HDF5format), Daily QC Reports, Weekly QC Reports, Project QC
Database

17.6 DFW 5: PROCESS DATA AND DOCUMENT ANOMALY LOCATIONS
17.6.1
Dynamic MM2x2 data will be processed as described in SOP AC-05, Process Dynamic Survey Data (Appendix M). The data processor will assess the dynamic data to identify any areas where
the anomaly density is too high to select individual anomalies for cued surveys, i.e., the burial trenches.
Any remaining anomalies above the specified clearance threshold will be added to the cued target list
as described below.
17.6.2
Anomalies will be identified for cued interrogation based on analysis of initial dynamic datasets and specified in the Target Selection Technical Memorandum. This threshold will detect all munitions potentially present on site (Table 11.1) to at least their expected depths, which were based on
recovery depths for previous projects and the most recent DoD TOI library from USACE. For most of the
munitions, the expected detection depth exceeds the depth to which that munition is expected to have
been buried within the trenches. As discussed in Section 17.3, testing will be performed during the
IVS data collection to ensure that the expected response for the smallest TOI.
17.6.3
Background data collection locations for the cued survey will be selected using the dynamic survey results. Background locations will be selected to meet the requirements described in
SOP AC-05 (Appendix M). Each background location selected will be checked by collecting five cued
MM2x2 points, at the selected location and offset approximately 25cm in each cardinal direction. If
comparison of the decays for any of those five cued data points indicate the presence of metallic
objects that location will either be cleared and rechecked or will not be used for background data
collection during the cued survey.
17.6.4
Cued data acquisition will not commence until the dynamic target list has been reviewed
and approved by the project team. Any anomalies added to the cued target list based on the project
team’s review of the Target Selection Technical Memorandum, the data validation results, and the
dynamic data anomaly list will be collected before cued data collection is complete. A DUA will be
completed for the dynamic data using the four-step process described in Worksheet #37 following the
confirmation that the QC seeds are correctly identified as cued target locations or that there is a valid,
USACE-accepted reason that one or more is not. Detection of the QC seeds is considered an essential
component to determining the usability of the dynamic data.
17.6.5
Documentation: Target Selection Technical Memorandum, Processed data files and maps,
processing notes, Project QC Database, and Weekly QC Reports
17.6.6
Decision Point: Is anomaly density acceptable for cued survey? Have MQOs been
achieved?

17.7 DFW 6: VALIDATE DYNAMIC SURVEY
17.7.1
Dynamic data will be validated as described in Worksheet #35. Cued data acquisition will
not commence until after the dynamic target lists for the six-acre site have been reviewed and approved by the project team. Any anomalies added to the cued target list based on the project team’s
review of the Target Selection Technical Memorandum, the data validation results, and the dynamic
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data anomaly lists will be collected before the cued data collection team demobilizes from the site. A
DUA will be completed for each detection data survey unit using the four-step process described in
Worksheet #37 following the project team’s acceptance of the final cued target list.
17.7.2

Documentation: Detection Survey DUA

17.7.3

Decision Point: Is dynamic data acceptable for use in developing cued target lists?

17.8 DFW 7: COLLECT CUED DATA
17.8.1
Cued MM2x2 data will be collected at dynamic survey anomaly locations as described in
SOP AC-07, Collect Cued Target Measurements (Appendix M), with background data being collected
as described in SOP AC-06, Collect Cued Background Measurements (Appendix M). Geophysical survey
teams will include the instrument operator and assistant an UXO escort is unnecessary since the survey will be conducted following a surface clearance, vegetation removal, and un-escorted dynamic
survey. In the event an area that was dynamically surveyed becomes inaccessible to the cued surveys
(e.g., due to muddy conditions), either cued data collection will be delayed until the area becomes
accessible or all identified anomalies will be identified for excavation during DFW 9.
17.8.2
After the cued MM2x2 data are downloaded from the data acquisition computer the data
processor will review the dataset to validate that it meets the MQOs listed on Worksheet #22, including:
•
•
•
•
•
•
•
•
•

Instrument function test
IVS derived polarizabilities
IVS derived positions
GPS quality
Offset from selected to measured position
Production area background measurements
Transmit current levels
Offset between multiple sensors
Valid inertial measurement unit function

17.8.3
Reports.

The results of these checks will be summarized in the project QC database and Weekly QC

17.8.4

Documentation: Raw data (TEM and .CSV), project QC database, Weekly QC Reports

17.8.5

Decision Point: Have MQOs been achieved?

17.9 DFW 8: PROCESS CUED DATA
17.9.1
Cued data will be processed for this project using the UX-Analyze module in Geosoft’s Oasis
montaj software package as described in SOP AC-08, Process Cued Data (Appendix M). UXA uses 1-,
2-, and 3-dipole inversion routines to determine intrinsic and extrinsic parameters for potential sources
that closely match the collected cued data. Once these parameters have been determined for potential
sources, the intrinsic parameters (polarizabilities) modeled for potential sources can be compared to
the same parameters for library objects to determine the degree of match between the two. Output
from data processing will include all inversion results and decision metrics derived from library matching. The decision metrics will give a reasonable indication of whether a given target will be classified
as TOI or not, but specific decisions for each target will be performed under DFW 9.
17.9.3

Documentation: Backgrounds, raw/leveled data, and inversion/library comparison results
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Decision Point: Have MQOs been achieved?

17.9.4

17.10 DFW 9: CLASSIFY ANOMALIES AND MAKE DIG/NO-DIG DECISIONS
17.10.1 Classification of cued data will generally be performed as described in SOP AC-08, Process
Cued Data (Appendix M) in that comparisons of the collected data to the site-specific munitions library
compiled for the project will be the primary metric used to guide the dig/no-dig decision on the ranked
dig list to be submitted following classification.
17.10.2 The site-specific library will consist of polarizabilities from the most recent version of the
DoD TOI Library maintained by the USACE. As many of the suspected munitions from Table 11.1 are
not in the current version of the library, test MM2x2 data will be collected over TOIs at the site and
added to the site-specific library if available. If the TOIs are not available, similar sized items will be
included in the AGC library. In addition, cluster analysis will be performed with the cued AGC data to
identify similar items which are not included in the AGC library. It will also be updated, as necessary,
based on the results of training digs performed based on comparison of targets to a more comprehensive library and on the cluster/feature space analysis. However, some targets may be classified as
digs at the analyst’s discretion regardless of library match metric, particularly large axially-symmetric
objects potentially representative of suspected or confirmed munitions at the site, which are also not
represented in the current library and for which inert examples are unlikely to be available for testing.
Justification will be provided for any analyst-added digs.
17.10.3
•
•
•

Objects will be classified into one of the following three categories:

Category 1: TOI (highly likely to be MEC);
Category 2: Non-TOI (highly unlikely to be MEC);
Category 3: Inconclusive (data cannot be analyzed).

17.10.4 Objects will be placed on a ranked anomaly list, arranged in order from highest likelihood
the object is a TOI to highest likelihood the object is a non-TOI. The stop-dig threshold will be based on
a decision statistic, although the exact threshold used will be determined based on site conditions
(e.g. geologic response, required depth of detection for TOI not presently in the USACE library, etc.)
and the apparent quality of the cued data. The USACE will review the classification results with respect
to the validation seeds and other pertinent validation data prior to acceptance. Changes may be made
to the classifier used and the dig list as a result, as necessary, prior to acceptance. A cued survey DUA
will be completed using the four-step process described in Worksheet #37 following the project team’s
acceptance of the Final Ranked Dig List.
17.10.5
sults

Documentation: Ranked dig lists figures and maps, database containing training dig re-

17.10.6 Decision Point: Are all QC seeds classified as digs? Are all validation seeds classified as
digs? Have MPCs been achieved?

17.11 DFW 10: VALIDATE CUED SURVEY AND CLASSIFICATION
17.11.1 Cued data will be validated as described in Worksheet #35. A cued data DUA will be completed using the four-step process described in Worksheet #37 following the project team’s acceptance of the Final Ranked Dig Lists. Verification and validation digs will be selected as described
in the Verification and Validation Plan (Attachment A), which will be updated, as necessary, throughout
the project. Validation targets will be selected from classified non-TOI by the project team; verification
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targets will be determined based on the last TOI in order in the ranked dig list as described in the
Verification and Validation Plan. Prior to the intrusive investigation, a data analyst will provide a short
description as to why each of the validation targets was classified as a non-TOI (e.g. too small, too thinwalled, asymmetric) as described in SOP AC-09, Verify Recovered Objects are Compatible with Predictions (Appendix M).
17.12.2

Documentation: Cued DUA, Verification and Validation Plan

17.12.3

Decision Point: Is cued data acceptable for use in separating TOI from non-TOI?

17.12 DFW 11: EXCAVATE BURIED OBJECTS (RANKED DIG LIST)
17.12.1 Detailed descriptions of the anomaly excavation procedures and intrusive results documentation required for this project are included in SOP MEC-05, Intrusive Investigation of DGM Anomalies (including Advanced Classification) (Appendix M). Training digs will be excavated first to allow for
concurrent modification of the classification results, as necessary. All intrusive investigations will be
performed using an RTK GPS (Trimble R8 or similar) for source location. A Schonstedt Model GA-52Cx
(or similar) analog metal detector may be used to pinpoint source locations within open holes but is
not necessary for this investigation.
17.12.2 Selected anomalies will be intrusively investigated by UXO-qualified personnel using either
hand digging or mechanical methods (e.g., mini-excavator). The minimum separation distances
(MSDs) presented in the approved CSS will be enforced during intrusive MEC operations. If multiple
teams are working in proximity to one another, the team separation distance (TSD) specified in the
approved CSS will be maintained during intrusive activities. All MSDs will be based on the appropriate
munition with the greatest fragmentation distance (MGFD), which is also presented in the approved
CSS.
17.12.3 The Team Leader will mark the locations of and photograph MEC discovered, and document information in the project database as described in SOP MEC-05, Intrusive Investigation of DGM
Anomalies (including Advanced Classification) (Appendix M). MPPEH/CWM/BWM encountered during
intrusive activities will be handled and disposed of as described in Section 17.16, Handle, Certify, and
Dispose of MPPEH/MEC/CWM/BWM. Once the source of an anomaly has been identified and necessary MEC operations have been completed, the excavation will be filled in and tamped to the approximate consistency and grade of the surrounding soil and any removed sod will be replaced. To the
extent possible, the excavation site will be restored to its original condition.
17.12.4 The intrusive investigation will include the excavation of the verification and validation
targets described in the Verification and Validation Plan.
17.12.5 Documentation: Database of excavation results, photographs, Daily QC Reports, Weekly
QC Reports, disposal reports.

17.13 DFW 12: VERIFY INTRUSIVE RESULTS
17.13.1 All sources recovered during the intrusive investigation will be compared to the predicted
results as described in SOPs AC-09, Verify Recovered Objects are Compatible with Predictions and
AC-10, Validate Classification Process (Appendix M); verification targets will be excavated as described
under DFW 11.
17.13.2

Documentation: Comparison results.

17.13.3

Decision Point: Was the stop-dig threshold correct?
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17.14 DFW 13: CONDUCT FINAL DUA
17.14.1 The final DUA will be performed after the completion of intrusive investigation as described
on Worksheet #37. The report will include an analysis of the instrument and classification performance. It will also include lessons learned during the collection/classification process and recommendations for improving the process, as applicable.
17.14.2

Documentation: Final DUA.

17.15 DFW 14: HANDLE, CERTIFY, AND DISPOSE OF MPPEH/MEC
17.15.1 MEC IDENTIFICATION
MPPEH that cannot be verified to be free of explosive hazards or is suspected to present an explosive
hazard will be handled as MEC. MEC encountered during excavation will be clearly marked and its
position will be recorded by GPS. Data regarding type, size, depth, condition, location, etc. of MEC
located during the removal action will be recorded and all MEC encountered will be photographed to
allow subsequent verification of the identification by the UXOQCS. The UXO supervisor/team leader
(UXO Technician III) will evaluate the item(s) found and immediately report the condition of the item(s)
to the SUXOS and UXOSO. No MPPEH/MEC will be moved without positive identification of the item(s)
and an evaluation of its condition.

17.15.2 MEC REMOVAL
17.15.2.1 If the source of an excavated anomaly is considered to be MPPEH, it will be uncovered
sufficiently to obtain a positive identification of the item. If the item is identified as MEC, a determination will subsequently be made as to whether or not it is fuzed. MPPEH that is suspected to present
an explosive hazard will be handled as MEC.
17.15.2.2 MEC items deemed acceptable to move may, in accordance with the approved CSS, be
moved for consolidation and/or storage, or be moved away from public roadways for detonation. A
separate determination on disposal will be made by the SUXOS and UXOSO for each occurrence. No
MEC identified for destruction will be removed outside the project site boundary. Consolidated shots
will be conducted in accordance with the approved CSS.
17.15.2.3 MEC items not deemed acceptable to move will be blown-in-place (BIP). If a MEC item
cannot be safely BIP under the existing conditions, the PM, SUXOS, and UXOSO will be notified, and a
determination will be made how to resolve the situation safely.

17.15.3 DISPOSAL OF MEC/MPPEH
17.15.3.1 MATERIAL POTENTIALLY PRESENTING AN EXPLOSIVE HAZARD
MPPEH encountered during the remedial action shall be inspected, handled, certified, and disposed
of in accordance with SOP MEC-02, MPPEH Inspection, Certification, and Final Disposition (Appendix
M). MPPEH that cannot be verified to be free of explosive hazards or is suspected to present an explosive hazard will be treated as MEC (see below). A detailed account of all MPPEH encountered during
the investigation will be maintained.

17.15.3.2 MUNITIONS AND EXPLOSIVES OF CONCERN
17.15.3.2.1 Acceptable to move MEC items may be relocated and combined with other MEC items
for demolition in a “safe disposal location” consistent with the procedures outlined in TM 60A1-1-31
and Parsons Demolition SOP. Items that cannot be moved will ideally be BIP in accordance with the
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approved CSS. Management procedures for demolition explosives are described in the Explosives
Management Plan (Appendix F) and the approved CSS (Appendix DF). Demolition/disposal operations
will be conducted in accordance with the approved CSS (Appendix D) and the procedures described in
SOP MEC-01, Demolition Operations (Appendix M).
17.15.3.2.2 Documentation: Explosives Usage Records, Magazine Data Cards, Demolition Summary Sheets, Demolition Shot Records.

17.15.3.3 MATERIAL DOCUMENTED AS SAFE
17.15.4.3.1 MPPEH that is inspected, verified, and certified to be free of explosive hazards will be
classified as MDAS. MDAS generated during the project will be stored in a secure area inside locked
containers. Once the field investigation is complete, the sealed containers will be shipped to an Armyapproved facility for proper disposal in accordance with the Waste Management Plan (Appendix L) and
SOP MEC-02, MPPEH Inspection, Certification, and Final Disposition (Appendix M).
17.17.4.3.2

Documentation: DD Form 1348-1A, MDAS disposal documentation.

17.15.4.4 BWM/CWM
If MEC-related items are recovered during the investigation that are not addressed in the approved
CSS and/or the above sections on MEC disposal, the SUXOS shall inform the USACE Ordnance and
Explosive Safety Specialist (OESS), and the Parsons and USACE Project Managers so appropriate
measures can be discussed, developed, and implemented for dealing with those item(s).
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Figure 17-2a AGC Decision Tree – Preliminary Tasks and Anomaly Detection Survey
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Figure 17-2b AGC Decision Tree – Cued Survey
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Figure 17-2c AGC Decision Tree – Intrusive Investigation
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Worksheet #18: Sampling Locations and Methods
(EPA UFP-QAPP Guidance Manual, Section 3.1.1)
This worksheet summarizes the sampling locations, sample identifications, types, depths, analytical
groups, expected concentrations, number of samples, SOPs, and rationales for MC sampling. Refer to
main UFP-QAPP document for these details, this worksheet is included as a placeholder only.
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Worksheets #19 & 30: Sample Containers, Preservation, and Hold Times
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)
This worksheet summarizes the analytical methods for each sampling matrix, including the required
sample volume, containers, preservation, and holding time requirements. Refer to main UFP-QAPP
document for these details, this worksheet is included as a placeholder only.
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Worksheet #20: Field Quality Control
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.1)
This worksheet is intended to summarize the QC samples to be collected and analyzed for the project,
including the relationship between the number of field samples and associated QC samples for each
combination of analyte/analytical group and matrix. Refer to main UFP-QAPP document for these details, this worksheet is included as a placeholder only.
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Worksheet #21: Field Standard Operating Procedures
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.2)
The applicable AGC field SOPs to be used during the interim measure at the LF029 are listed in the below table. Copies of these field SOPs
are provided in Appendix M. All other field SOPs are identified in the main UFP-QAPP.
Reference
Number

Title, Revision Date, and/or Number

SOP Originating Organization

AC-01

Assemble and Verify Operation, Rev. 03

Parsons

MM2x2, RTK GPS, orientation sensor, sled, skid steer

N

See Appendix M

AC-02

Test Sensor and System at IVS, Rev. 03

Parsons

MM2x2, RTK GPS, orientation sensor, inert munitions and/or ISOs,
hand tools, sled, skid steer

N

See Appendix M

AC-03

QC Seed Placement and Evaluation,
Rev. 02

Parsons

Analog geophysical instrument(s),
RTK GPS

N

See Appendix M

AC-06

Collect Cued Background Measurements, Rev. 02

Parsons

MM2x2r, RTK GPS, orientation sensor, sled, skid steer

N

See Appendix M

AC-07

Collect Cued Target Measurements,
Rev. 02

Parsons

MM2x2, RTK GPS, orientation sensor, sled, skid steer

N

See Appendix M

AC-08

Process Cued Data, Rev. 03

Parsons

--

N

See Appendix M

AC-09

Verify Recovered Objects are Compatible
with Predictions, Rev. 03

Parsons

--

N

See Appendix M

AC-10

Validate Classification Process, Rev. 02

Parsons

--

N

See Appendix M

AC-20

Blind Seed Firewall Plan, Rev. 01

Parsons

--

N

See Appendix M

DGM-01

IVS Construction and Testing, Rev. 01

Parsons

Analog geophysical instrument(s),
MM2x2, RTK GPS

N

See Appendix M

DGM-02

Seeding, Rev. 01

Parsons

Analog geophysical instrument(s),
MM2x2, digital camera, RTK GPS

N

See Appendix M
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Title, Revision Date, and/or Number

SOP Originating Organization

Related Equipment Types

DGM-03

MM2x2Data Acquisition, Rev. 01

Parsons

MM2x2, RTK GPS

N

See Appendix M

DGM-04

MM2x2 Data Processing, Rev. 01

Parsons

--

N

See Appendix M

DGM-05

MM2x2 Reacquisition and Anomaly Resolution, Rev. 02

Parsons

MM2x2, RTK GPS

N

See Appendix M

MEC-01

Demolition Operations, Rev. 03

Parsons

--

N

See Appendix M

MEC-02

MPPEH Inspection, Certification, and Final Disposition, Rev. 04

Parsons

--

N

See Appendix M

MEC-03

MEC Avoidance and Escort, Rev. 00

Parsons

Analog geophysical instrument(s)

N

See Appendix M

MEC-04

Analog UXO Surface Sweep and Subsurface Investigations Procedures, Rev. 04

Parsons

Analog geophysical instrument(s),
eye wash, fire extinguisher, firstaid/trauma kit, shovel, trowel

N

See Appendix M

MEC-05

DGM Intrusive Investigation (including
Advanced Classification), Rev. 02

Parsons

Metal detector, GPS, ruler or tape
measure

N

See Appendix M
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Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and
Inspection for MEC-Related DFWs
(IDQTF UFP-QAPP Guidance Manual, Section 3.1.2.4)
This worksheet describes the field equipment needed for the project and the associated calibration, maintenance, testing, and inspection
procedures for that field equipment. This worksheet also documents the field equipment’s frequency of activity, acceptance criteria, and
corrective action requirements.

Table 22.1 Detection Surveys (Instruments: MM2x2)
Measurement
Quality
Objective
Geodetic equipment
functionality

DFW/SOP
Reference
DFW 2;
DFW 4; DFW 7,
DFW 11

Frequency

Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Daily

Operator/Daily QC
Report/UXOQCS

Measured position of control
point within 10 cm of ground
truth

Corrective Action assumption: redo affected work.

Geodetic Accuracy

DFW 2

For points used more
than once, repeat occupation of each point
used, either monthly (for
frequently used points) or
before reuse (if used infrequently).

Field Team Leader/
running QC summary/
Project Geophysicist

Project network must be tied
to High Accuracy Reference
Network (HARN), Continuously Operating Reference
Station (CORS), Online Positioning User Service (OPUS)
or other recognized network.
Project control points that are
used more than once must
be repeatable to within 5 cm

Corrective Action: Reset
points not located at original locations or resurvey

Verify correct
assembly
(MM2x2)

DFW 3

Once following assembly

Field Team
Leader/Instrument
assembly
checklist/Project
Geophysicist

As specified in Assembly
checklist

Corrective Action: Make
necessary adjustments,
and re-verify
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Table 22.1 Detection Surveys (Instruments: MM2x2) (continued)
Measurement
Quality
Objective

Initial derived target
positioning accuracy
(IVS; MM2x2)

Initial instrument
function test
(MM2x2)

DFW/SOP
Reference

Frequency

Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

DFW 4,

Once during initial system IVS test and once
prior to start of dynamic
data acquisition

Field Team
Leader/IVS Technical
Memorandum/Project & QC Geophysicist

Derived positions of IVS target(s) within 25 cm of the
ground truth locations

RCA/ Corrective Action:
Make necessary adjustments and re-verify

DFW 3, DFW 4,
DFW 7

Once following assembly

Project Geophysicist/
IVS Technical Memorandum/
QC Geophysicist

Response (mean static spike
minus mean static background) within 20% of predicted response for all monostatic Tx/Rx combinations.

Corrective Action: Repair
or replace instrument,
then repeat test
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Table 22.1 Detection Surveys (Instruments: MM2x2) (continued)
Measurement
Quality
Objective

DFW/SOP
Reference

Frequency

Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Ongoing instrument
function test
(MM2x2)

DFW 4

Beginning and end of
each day and each time
instrument is turned on

Field Team Leader/
running QC summary
/
Project or QC Geophysicist

Response (mean static spike
minus mean static background) within 20% of initial
response for all monostatic
Tx/Rx combinations.

Corrective Action: make
necessary repairs and reverify

Ongoing detection
survey positioning
precision
(IVS; MM2x2)

DFW 4

Beginning and end of
each day

Project Geophysicist/
running QC summary/
QC Geophysicist

Derived positions of IVS target(s) within 25 cm of the
ground truth locations

RCA/ Corrective Action

In-line measurement
spacing
(MM2x2)

DFW 4

Verified for each data collection day using existing
UX Detect tools based
upon sensor center position

Project Geophysicist/
running QC summary/
QC Geophysicist

98% ≤ 0.20 m between successive measurements

RCA/ Corrective Action
CA assumption: data set
fails, (recollect portions
that fail)

Coverage
(MM2x2)

DFW 4

Verified for entire six-acre
site

Project Geophysicist/
running QC summary
and Dynamic Data
Validation Report/
QC Geophysicist

100% at ≤ 0.7 m cross-track
measurement spacing (excluding site specific access
limitations, e.g., obstacles,
unsafe terrain)

Corrective Action
Corrective Action assumption: Gaps require fill-in
lines to achieve required
coverage or additional
cued target locations unless no indication of subsurface metal in gap (1)

Detection survey
repeatability
(MM2x2)

DFW 4

Verified for entire six-acre
site

Project Geophysicist/
running QC summary
and Dynamic Data
Validation Report/
QC Geophysicist

QC seed response on profile
within selected anomaly is
equal to or greater than the
target selection threshold

RCA/ Corrective Action

Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection for MEC-Related DFWs
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Revision 0
Page B-46

Table 22.1 Detection Surveys (Instruments: MM2x2) (continued)
Measurement
Quality
Objective

Responsible Person/
Report Method/
Verified by

DFW/SOP
Reference

Frequency

Detection survey
performance
(MM2x2)

DFW 4; DFW 5,
DFW 6

Verified for entire six-acre
site

QC Geophysicist;
lead agency QA Geophysicist/
Dynamic Data Validation Report/
lead agency QA Geophysicist

All blind QC seeds must be
detected and positioned
within 0.4 m radius of ground
truth

RCA/Corrective Action

Transmit current
levels
(MM2x2)

DFW 4

Per measurement

Field Team Leader/
running QC summary/
Project Geophysicist

Peak transmit current must
be ≥ 6A

Corrective Action: unreasonable data rejected
stop data acquisition activities until condition corrected if persistent

Valid orientation
data

DFW 4

Evaluated for each sensor measurement

Field Team
Leader/tracking summary /Project Geophysicist

Orientation data reviewed
and appear reasonable
within bounds appropriate to
site

Corrective Action: unreasonable data rejected;
stop data acquisition activities until condition corrected if persistent

Valid position data
(MM2x2)

DFW 4

Per measurement

Field Team Leader/
running QC summary/
Project Geophysicist

GPS status flag indicates fix

Corrective Action: Interpolate positions for minor
(<3 m) GPS fluctuations
along straight lines (path
before and after gap indicates line was straight);
longer out-of-spec data
rejected

Secondary anomaly
characteristic threshold verification
(when screening is
used)

DFW 6

Collect cued data from
an additional 200 anomalies excluded based on
secondary characteristic
(size, decay, etc.) screening

QC Geophysicist

Cued data analysis confirms
100% of excluded anomalies
are non-TOI

Corrective Action: Cue all
screened anomalies

Acceptance Criteria
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Analyst will review data surrounding identified gaps to determine the possibility that subsurface metal is present in the gap. If the
analyst and USACE Geophysicist agree that the data surrounding the gap indicates there is no potential for subsurface metal in the
gap, it will not be recollected. All gaps larger than 1m will be filled.
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Table 22.2 Cued Surveys (Instruments: MM2x2)
Measurement Quality
Objective

DFW/SOP
Reference

Frequency

Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Verify correct
assembly

DFW 7

Once following assembly

Field Team Leader/
instrument assembly
checklist/
Project Geophysicist

As specified in SOP
AC-01, Assembly checklist

Corrective Action: Make necessary adjustments, and reverify

Initial IVS Background
measurement (five
background measurements, on centered at
the flag and one offset at least ½ sensor
spacing in each cardinal direction

DFW 7

Once during initial system
IVS test

Field Team Leader/IVS
Technical Memorandum/Project Geophysicist

All five measurements
(decay-amplitude)
within the noise level of
each other and library
match from all four offset measurements
>0.9

Corrective Action: clear and resurvey or reject/replace background location.

Initial derived polarizabilities accuracy at
IVS

DFW 7

Once during initial system
IVS test

Field Team Leader/IVS
Technical Memorandum/Project Geophysicist

Library Match metric
≥0.9 for each set of inverted polarizabilities

Root cause analysis (RCA)/
Corrective Action

Initial derived target
position accuracy at
IVS

DFW 7

Once during initial system
IVS test

Project Geophysicist/
IVS Technical Memorandum/
QC Geophysicist

All IVS item fit locations
within 0.25 m of ground
truth locations

RCA/CA

Ongoing derived polarizabilities precision
at IVS

DFW 7

Beginning and end of
each day as part of IVS
testing

Project Geophysicist/
tracking summary/
QC Geophysicist

Library Match to initial
polarizabilities metric ≥
0.9 for each set of
three inverted polarizabilities

RCA/CA

Ongoing derived target position precision
at IVS

DFW 7

Beginning and end of
each day as part of IVS
testing

Project Geophysicist/
tracking summary/
QC Geophysicist

All IVS items fit locations within 0.25 m of
ground truth locations

RCA/CA
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DFW/SOP
Reference
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background locations
(five background
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centered at the flag
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least 35 cm in each
cardinal direction)
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Valid position data
(MM2x2)

Frequency
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Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Field Team Leader/
background location
report/Project Geophysicist

All five measurements
(decay amplitude)
within the noise level of
each other and library
match from all four offset measurements >
0.9

CA: reject background location
and find alternate or review
project threshold if measured
responses seem correct
based on varying site conditions

Background data collected a minimum of every
two hours during production

Field Team Leader/
failures noted in field
log and tracking summary/
Project Geophysicist

All decay amplitudes
qualitatively agree with
validated data or differ
from original measurement by a factor of 5 or
less

CA: Document environmental
changes, as applicable. background measurement rejected
if no changes
With Project Geophysicist’s
approval, earlier/later background point used if background measurements are
consistent throughout the day;
re-collect affected data if varying background results indicate loss of point is significant

DFW 7

Per measurement

Field Team Leader/
running QC summary/
Project Geophysicist

GPS status flag indicates fix

CA: Recollect cued data at
points without RTK fix.

Transmit current
levels

DFW 7

Evaluated for each sensor
measurement

Field Team Leader/
tracking summary/
Project Geophysicist

Transmit current must
be ≥ 8A for MM2x2

Corrective Action: reject failing
points; stop data acquisition
activities until condition corrected if persistent

Valid orientation data

DFW 7

Evaluated for each sensor
measurement

Field Team
Leader/tracking summary /Project Geophysicist

Orientation data reviewed and appear reasonable within bounds
appropriate to site

Corrective Action: unreasonable data rejected; stop data
acquisition activities until condition corrected if persistent
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Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Confirm all background measurements are valid

DFW 7

Evaluated for each background measurement

Project Geophysicist/
Background summary/
QC Geophysicist

Ensure background variation does not impact
ability to classify correctly

RCA/ Corrective Action: Background measurement rejected
and removed from active
background measurements
database

Confirm adequate
spacing between
units

DFW 7

Evaluated at start of each
day (or grid)

Field Team Leader/
Field Logbook/
Project Geophysicist

Minimum separation of
50 m

Corrective Action: Recollect all
coincident measurements

Ongoing production
area measurements

DFW 7

Evaluated for each dynamic target

Operator/
tracking summary/
Project Geophysicist

Cued measurement collected within 0.4 m of
all dynamic targets.

Corrective Action: Collect cued
measurement directly over dynamic target
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Table 22.2 Cued Surveys (Instruments: MM2x2) (continued)
Measurement Quality
Objective

DFW/SOP
Reference

Confirm response is not
saturated

DFW 7

Evaluated for each cued
measurement

Confirm inversion model
supports classification
(1 of 3)

DFW 8; DFW 9

Confirm inversion model
supports classification
(2 of 3)

Confirm inversion model
supports classification
(3 of 3)

Frequency

Responsible Person/
Report Method/
Verified by

Acceptance Criteria

Failure Response

Data analyst/
tracking summary/
Project Geophysicist

Monitor for response
clipping (identifiable as
consecutive measurements of similar response [flat-line] for individual Tx/Rx pair
data, typically above
800 millivolts per amp
[mV/A])

Corrective Action: Cued measurements exhibiting saturation will be classified as either
TOI, if the data indicates such
despite saturation, or “inconclusive” if the data indicates
non-TOI.

Evaluated for all models
derived from a measurement (i.e. 1-, 2-, and
3-dipole results)

Project Geophysicist/
Measurement QC summary/
QC Geophysicist

Derived model response must fit the observed data with a fit
coherence ≥ 0.8

Corrective Action: Target classified as inconclusive or recollected unless analyst can justify poor coherence (dynamic
target looks like noise, pick on
edge of anomaly, etc.)

DFW 8; DFW 9

Evaluated for each derived target

Project Geophysicist/
Measurement QC summary/
QC Geophysicist

Fit location estimate of
item ≤ 0.4 m from center of sensor

Corrective Action: Re-shot at
in-field or post-processed inversion location unless fit location is within 0.4 m of another cued target

DFW 8; DFW 9

Evaluated for all seeds

QC Geophysicist; lead
agency QA Geophysicist/
Measurement Inversion model QC summary/USACE QA Geophysicist

100% of predicted seed
positions ≤ 0.25 m radially from known position (x, y). Z ≤ 0.15 m

RCA/ Corrective Action
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Table 22.2 Cued Surveys (Instruments: MM2x2) (continued)
Measurement Quality
Objective
Classification performance

DFW/SOP
Reference
DFW 10

Frequency
Evaluated for all seeds

Responsible Person/
Report Method/
Verified by
QC Geophysicist;
USACE QA Geophysicist/
Ranked Dig List/
USACE QA Geophysicist

Acceptance Criteria
100% of QC and validation seed items placed
on dig list

Failure Response
RCA/ Corrective Action

Table 22.3 Intrusive Investigation
Responsible Person/
Report Method/
Verified by

Measurement Quality
Objective

DFW/SOP
Reference

Confirm derived features
match ground truth
(1 of 2)

DFW 12

Evaluated for all sources
classified as TOI, unless
noted as possible noise or
background

Project Geophysicist/
Measurement Inversion Model QC Summary or Intrusive database/
QC Geophysicist

At least one recovered
item positions ≤ 0.25 m
from predicted position
(x, y)

RCA/ Corrective Action

Confirm derived features
match ground truth
(2 of 2)

DFW 12

Evaluated for all sources
classified as TOI, unless
noted as possible noise or
background

Project Geophysicist/
Dig List and
Intrusive database/
Project or QC Geophysicist

At least one recovered
object (excluding inconclusive category) qualitatively match predicted
size (1)

RCA/ Corrective Action

Verification of TOI/nonTOI threshold

DFW 12

If there are less than cued
500 TOI, 50 verification
digs will be used. If 500
to 2,000 TOIs are identified, 10% of the total number will be dug. If more
than 2,000 TOIs are identified, dig 200 verification
digs.

Project Geophysicist/
Verification and Validation Report/
QC Geophysicist

100% of predicted nonTOI intrusively investigated are non-TOI

RCA/ Corrective Action. Adjust
threshold

Frequency

Acceptance Criteria

Failure Response
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Reference

Classification validation

DFW 12

(1)

Frequency
Dig 200 non-TOI anomalies selected by PDT
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Responsible Person/
Report Method/
Verified by
Project Geophysicist/
Verification and Validation Report/
QC Geophysicist

Acceptance Criteria
100% of predicted nonTOI qualitatively
matches predictions

Failure Response
Document in DUA

It is acceptable for items with recovered or predicted size close to the small/medium or medium/large boundaries (e.g. a 37mm projectile, small ISO, large ISO, or 81-mm mortar) to be placed in either
size category.
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Worksheet #23: Analytical Standard Operating Procedures
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.1)
This Worksheet typically lists the applicable SOPs to be used for analysis of environmental samples.
Refer to main UFP-QAPP document for these details, this worksheet is included as a placeholder only.
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Worksheet #24: Analytical Instrument Calibration
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.2)
This worksheet is intended to summarize the laboratory procedures for analytical instrument calibration. Refer to main UFP-QAPP document for these details, this worksheet is included as a placeholder
only.
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Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection
(IDQTF UFP-QAPP Guidance Manual, Section 3.2.3)
This worksheet is intended to provide information on analytical instruments and equipment, maintenance, testing, and inspection. Refer to main UFP-QAPP document for these details, this worksheet is
included as a placeholder only.
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Worksheets #26 & 27: Sample Handling, Custody,
and Disposal
(IDQTF UFP-QAPP Guidance Manual, Section 3.3.3, 3.4 and Tables 4, 5, and 6)
This worksheet is intended to provide information on analytical handling, labeling, custody, and disposal practices. Refer to main UFP-QAPP document for these details, this worksheet is included as a
placeholder only.
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Worksheet #28: Analytical Quality Control and Corrective Action
(IDQTF UFP-QAPP Guidance Manual, Section 3.4 and Tables 4, 5, and 6)
This worksheet is intended to provide information on laboratory QC samples, frequency, method or
SOP QC acceptance limits, corrective actions, person responsible for the corrective actions, and MPC.
Refer to main UFP-QAPP document for these details, this worksheet is included as a placeholder only.
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Worksheet #29: Project Documents and Records
(IDQTF UFP-QAPP Manual Sections 4.1.1 and 4.1.2) (EPA Guidance QA/G-5, Section 2.3 and 2.3.2)

29.1 GENERAL
All final document files, including reports, figures, and tables, will be submitted in electronic format
(both Microsoft Office 2007 or later and portable document format (.pdf)).

29.2 GEOGRAPHIC INFORMATION SYSTEM (GIS) ELECTRONIC FILE
MANAGEMENT
29.2.1
A project-specific GIS will be used to store and manage all relevant geospatial-related
data and information. All geospatial data will conform to the Federal Geographic Data Committee
Geospatial Positioning Accuracy Standards, Part 2: National Standard for Spatial Data Accuracy and
to Part 4: Standards for Architecture, Engineering, and Construction, and Facility Management. Each
GIS data set will be accompanied by metadata conforming to the Federal Geographic Data Committee Content Standard for Digital Geospatial Metadata and provided in a database that complies with
the Spatial Data Standards for Facilities, Infrastructure, and Environment. The final GIS submittal
will contain all required ArcGIS.mxd files and layout files for all drawings contained in the final report.
29.2.2
Land surveys performed by a PLS will meet or exceed the Third Order, Class II specification. Horizontal GPS data will be repeatable to within 3cm. The horizontal accuracy of GIS data will
be tested in accordance with the National Standards. In addition, the location, identification, coordinates, and elevations of all established control points will be plotted on one or more site maps.
Each control point will be identified on the map by its name and number and the final adjusted
coordinates.
29.2.3
Environmental System Research Institute, Inc. – compliant formats (shapefiles, coverages, or geodatabases) will be used to present GIS data, with supporting tabular data provided in
Microsoft Excel, Microsoft Access, or both, as needed.

29.3 DGM ELECTRONIC FILE MANAGEMENT
29.3.1
DGM data files will be delivered in accordance with the requirements in Data Item Description WERS-004.01, Attachment C. It is expected that all MM2x2 data transfer will be accomplished via
ftp site or AMRDEC. If the large size of the MM2x2 data files makes the process cumbersome, the data
will be transferred on an external hard drive.
29.3.2
Dynamic detection data and cued AGC data will be split or consolidated by MRS for storage
and target selection, although initial QC checks for all data, with the exception of coverage, will be
performed by date. Coverage QC will be performed for entire MRSs. Raw cued MM2x2 data will be
named by target identification, processed cued data will be organized, stored, and QC checked by date.
29.3.3
Parsons geophysicists will use the latest version of Oasis Montaj and UX-Analyze for processing and interpreting MM2x2 data. TOI libraries used for classification will be developed using the
DoD-maintained library. The TOI library will be included in MM2x2 data deliverables to document what
library was used for classification.
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Table 29.1 Project Documents and Records for MEC-Related Tasks
Document/Record

Purpose

Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Delivery/Availability

Site Manager Logbook

Record all important
events

Parsons SUXOS

Daily

Hard Copy /Onsite during fieldwork, then Project File/ParsonsNorcross Office

Available to USACE on request

QC Seed Plan

Describes intended
seed types and locations for QC seeds to
be placed

Parsons
QC Geophysicist

Once, prior to seeding

.DOCX/Onsite during seeding
and in secure folder on Parsons
network (limited to QC personnel)/Parsons-Norcross Office

Via e-mail

Validation Seed Plan

Describes intended
seed types and locations for validation
seeds to be placed

USACE Geophysicist

Once, prior to seeding

.DOCX or .XLSX/Onsite during
seeding (limited to Seed Team
Lead)/USACE Office

Via e-mail

Blind Seed Firewall
Plan

Describes methods
used to limit QC seed
information to Parsons
QC personnel and validation seed information to Seed Team
Lead

Parsons
QC Geophysicist

Once, prior to seeding

.DOCX/Project File/ParsonsNorcross Office

Via e-mail and with Final
UFP-QAPP

Verification and Validation Plan

Describes process for
selecting verification
and validation targets
to be selected from
classified non-TOI

Parsons
Project Geophysicist

Draft with Final
UFP-QAPP, updates
as necessary
throughout project

.DOCX/Project File/ParsonsNorcross Office

Via e-mail and with Final
UFP-QAPP

Daily Status Reports

Report notable events
to project team

Parsons SUXOS

Daily

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, and included
with Site Specific Final
Reports

Daily QC Report

Report QC events to
project team

Parsons UXOQCS

Daily, when QC
events occur

.DOCX/Onsite during fieldwork,
then
Project File/Parsons-Norcross
Office

Via e-mail, and included
with Site Specific Final
Reports
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Table 29.1 Project Documents and Records for MEC-Related Tasks (continued)
Document/Record

Purpose

Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Delivery/Availability

Weekly Geophysical
QC Report

Report of DGM QC
results

Parsons
Project Geophysicist/
QC Geophysicist

Weekly

.DOCX/Project File/ParsonsNorcross Office

Via e-mail

Team Leader Logbook(s)

Record important
team-specific events

Parsons
Team Leader(s)

Daily

Hard Copy/Onsite during fieldwork, then
Project File/Parsons-Norcross
Office

Available on request

Field Change Request Form

Record non-critical (i.e.,
minor) deviations from
the QAPP (“non-critical”
deviations are defined
as those that will not
impact project objectives)

Parsons PM

As needed

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, and included
with Site-specific Final
Report

Root Cause Analysis/
Nonconformance Report

Document MPC failures and causes, as
well as corrective actions taken, actions
taken to prevent recurrence, and actions
taken to monitor effectiveness of corrective
action

Parsons
Project Geophysicist / QC Geophysicist / UXOQCS

If MPC failures are
noted

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, and included
with DUA and Site-specific Final Report

Photograph Log

Documents all photographs taken and video
recorded to document
work and/or site conditions, and to record
MEC items recovered

Parsons UXOQCS

As needed

.JPG/Onsite during fieldwork,
then
Project File/Parsons-Norcross
Office

Available on request
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Table 29.1 Project Documents and Records for MEC-Related Tasks (continued)
Document/Record

Purpose

Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Delivery/Availability

Production Area QC
Seeding Report

Documents seed types,
depths, locations, and
orientations

Parsons
QC Geophysicist

Once, following
completion of seeding

.DOCX and .XLSX or .ACCDB/QC
seed information stored in secure folder on Parsons network
(limited to QC personnel)/Parsons-Norcross Office

Via email

Grid Status Log

Documents the progress of the analog intrusive effort

Parsons UXOQCS

Weekly during analog intrusive investigation

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, and included
with Site-specific Final
Report

IVS Technical Memorandum

Documents the results
of the initial IVS tests

Parsons
Project Geophysicist

Once, following initial IVS test
(MM2x2)

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, and included
with Site-specific Final
Report

SOP Checklists

Document completion
of SOPs

As noted on SOP
Checklists

As required by SOP

.DOCX/Onsite during fieldwork,
then
Project File/Parsons-Norcross
Office

Via e-mail with associated data

Seed Tracking Log

Document seed placement and record recovery

Parsons
QC Geophysicist

As seeds are detected/recovered

.Geosoft database /QC Geophysicist’s PC/Parsons-Norcross Office

Via e-mail/Available on
request

Data Usability Assessments

Document the results
of the detection and
cued classification surveys and intrusive investigation with regard
to DQOs

Parsons
Project Geophysicist

Once after acceptance of cued
target list, once after acceptance of
Final Ranked Dig
List, and once after
intrusive investigation

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, included with
Site-Specific Final Report
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Table 29.1 Project Documents and Records for MEC-Related Tasks (continued)
Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Document/Record

Purpose

Target Selection
Technical Memorandum

Describe the process
to be used to select targets in the MM2x2 detection data

Parsons
Project Geophysicist

Once, 5 days after
the start of detection data collection

.DOCX/Project File/ParsonsNorcross Office

Via e-mail, included with
Site-specific Final Report

Final Ranked Dig List

List locations and characteristics of cued targets selected for intrusive investigation; list
locations, characteristics, and classification
decisions for cued survey targets and order
by likelihood of being
TOI

Parsons
Project Geophysicist

After cued data
analysis and classification; before intrusive investigation
of DGM anomalies

.GDB and .ACCDB/Onsite during
fieldwork, and
Project File/Parsons-Norcross
Office

Via ftp site during project;
included with Site-specific Final Report

Reacquisition
Results

Record location of reacquired DGM anomalies

Parsons Reacquisition Team Leader(s)

During reacquisition of DGM anomalies

.ACCDB/Onsite during fieldwork, and
Project File/Parsons-Norcross
Office

Via ftp site during project;
included with Site-specific Final Report

Intrusive Investigation Results

Record results of intrusive investigation, including DGM anomaly
source description,
characteristics, and coordinates

Parsons Intrusive
Team Leader(s)

During intrusive investigation of DGM
anomalies

.ACCDB/Onsite during fieldwork, and
Project File/Parsons-Norcross
Office

Via ftp site during project;
included with Site-specific Final Report

Anomaly Resolution
Results

Record results of
anomaly resolution QC
checks

Parsons Intrusive
Team Leader(s)

During anomaly resolution QC checks

.ACCDB/Onsite during fieldwork, and
Project File/Parsons-Norcross
Office

Via ftp site during project;
included with Site-specific Final Report
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Table 29.1 Project Documents and Records for MEC-Related Tasks (continued)
Document/Record

Purpose

Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Delivery/Availability

DGM Data
Deliverable

Document the results
of geophysical surveys

Parsons
Project Geophysicist

Weekly during DGM
data collection

.TEM, MaglogNT, or .CSV (raw
data); .GDB, .XYZ, and .MAP
(processed data)/ Project
File/Parsons-Denver Office

Via ftp site or external
hard drive during project;
included with Site-specific Final Report

DGM QC Deliverable

Documents QC metrics
for geophysical surveys

Parsons
Project Geophysicist

At least weekly during DGM collection

.ACCDB, .gdb, and .pdf/Project
File/Parsons-Denver Office

Via ftp site during project;
included with Site-specific Final Report; available on request

Supporting Classification Images

Summarize modeling
and library match information for each cued
target

Parsons
Project Geophysicist

Weekly during DGM
data collection

.PNG/Project File/Parsons-Denver Office

Via ftp site or external
hard drive during project;
included with Site-specific Final Report

Verification and Validation Report

Summarize results of
verification and validation digs

Parsons
Project Geophysicist / QC Geophysicist

Once following completion of intrusive
investigation

.DOCX/Project File/ParsonsNorcross Office

Via email; included with
Site-specific Final Report

DD Form 1348-1A

Certify MPPEH as
MDAS; maintain Chain
of Custody for MDAS

Parsons SUXOS

As required for
batches of MPPEH

Hardcopy or .PDF/Onsite during
fieldwork, and Project File/Parsons-Norcross Office

Included with Site-specific Final Report

Demolition Summary
Sheet

To document the
item(s) destroyed

Parsons SUXOS

Each demolition operation

Hardcopy/Onsite during fieldwork, and Project File/ParsonsNorcross Office

Included with Site-specific Final Report

MDAS disposal documentation

To certify that MDAS
has been disposed of
in accordance with project requirements

Disposal Contractor

After each shipment of MDAS off
site

.PDF/Project File/Parsons-Norcross Office

Included with Site-specific Final Report

Explosives Usage
Record

To record quantities of
explosives used

Demolition Team
Leader/UXOQCS

Each demolition operation

Hardcopy/Onsite during fieldwork, and Project File/ParsonsParsons Office

Included with Site-specific Final Report
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Table 29.1 Project Documents and Records for MEC-Related Tasks (continued)
Document/Record

Purpose

Primary Generator (1)

Completion/
Update Frequency

Format/Storage Location/Archival

Delivery/Availability

Magazine Data Card

To record additions to
or withdrawals from
the inventory of
MEC/MPPEH

Demolition Team
Leader/UXOQCS

Each time
MEC/MPPEH are
placed into or removed from magazine

Hardcopy/Onsite during fieldwork, and Project File/ParsonsNorcross Office

Included with Site-specific Final Report

Demolition Shot Record

To document the
item(s) destroyed and
the explosives used
during demolition
shots

Demolition Team
Leader

Each demolition operation

Hardcopy/Onsite during fieldwork, and Project File/ParsonsNorcross Office

Included with Site-specific Final Report

Site-specific Final
Report

To document the completion of the removal
action and describe
the process

Parsons PM

Once after completion of field work
and final DUA Report

.PDF/Project File/Parsons-Norcross Office

Hardcopy and electronic
files

(1) The primary generator may designate another qualified individual to prepare the document or record; however, the primary generator is responsible for assuring the quality and accuracy of that document/record and providing the preparer’s signature when appropriate.
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Worksheet #31, 32, & 33: Assessments and Corrective Action
(IDQTF UFP-QAPP Manual Sections 4.1.1 and 4.1.2) (EPA Guidance QA/G-5, Section 2.3 and 2.3.2)

31.1 PLANNED PROJECT ASSESSMENTS
This table provides information on the required periodic assessments that will be performed during the project to ensure the planned project
activities are implemented in accordance with this UFP-QAPP. The type, frequency, and responsible parties of planned assessment activities
to be performed for the project are summarized in the table below. Data will be reviewed internally by the contractor before being provided
for external review.

Internal or
External

Organization Performing Assessment

Once before
mobilization

Internal

Parsons

Parsons Sector Manager and Program
Manager

Parsons PM

Parsons PM

Parsons
Program Manager

Project Review

Quarterly

Internal

Parsons

Parsons Sector Manager and Program
Manager

Parsons PM

Parsons PM

Parsons
Program Manager

Health and
Safety Assessment

Once during
field activities

Internal

Parsons

Parsons Project
Health and Safety
Manager (PHSM), or
designee

UXOSO

UXOSO

Parsons PHSM
and UXOSO

Site Preparation
Assessment

As brush cutting is considered complete prior to
analog investigation of
grids

Internal

Parsons

Parsons SUXOS (adequacy of brush clearing)

Parsons
Brush Cutting Subcontractor

Parsons
SUXOS

Parsons
SUXOS

Assessment
Type

Frequency

Fieldwork Readiness Review

Person(s) Responsible for Performing
Assessment

Worksheet #31, 32, & 33: Assessments and Corrective Action
W912DY-17-D-0005, TO F-0776

Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Assessment
Type

Frequency

Internal or
External

Organization Performing Assessment

Revision 0
Page B-67

Person(s) Responsible for Performing
Assessment

Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions

Seeding Assessment

Following
completion
of seeding

Both

Parsons /
USACE

Parsons QC Geophysicist and USACE
Geophysicist

Parsons
Seed Team Lead

Parsons
Seed Team Lead

Parsons QC Geophysicist and USACE Geophysicist

DGM Data Deliverable Assessment

Weekly

Internal

Parsons

Parsons QC Geophysicist

Parsons Project
Geophysicist

Parsons Project Geophysicist

Parsons QC Geophysicist

Classification
Assessment

Once prior to
submittal of
ranked dig
list(s)

Internal

Parsons

Parsons QC Geophysicist

Parsons Project
Geophysicist

Parsons Project Geophysicist

Parsons QC Geophysicist

Analog Removal
Assessment

Per grid

Internal

Parsons

Parsons QC Geophysicist

Parsons SUXOS

Parsons SUXOS

Parsons QC Geophysicist

Anomaly Resolution Assessment

Per grid

Internal

Parsons

Parsons UXOQCS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Intrusive Results
Assessment

Weekly

Internal

Parsons

Parsons QC or Project Geophysicist

Parsons SUXOS

Parsons SUXOS

Parsons QC or Project
Geophysicist

MPPEH/Explosives Records
Assessment

Once prior to
demobilization

Internal

Parsons

Parsons UXOQCS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Review Geospatial Data

For each GIS
data submittal

External
(see Quality Assurance Surveillance
Plan
(QASP)

USACE

Applicable USACE
PDT Members

Parsons
GIS Manager

Parsons GIS Manager

Parsons PM
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Person(s) Responsible for Performing
Assessment

Person(s) Responsible for Responding to Assessment
Findings

Person(s) Responsible for Identifying
and Implementing
Corrective Actions

Person(s) Responsible
for Monitoring Effectiveness of Corrective
Actions

Assessment
Type

Frequency

Field Activities

See QASP

External
(see
QASP)

USACE

Applicable USACE
PDT Members

Parsons PM and
relevant personnel

Site Manager and
other relevant personnel

UXOQCS and Parsons
QC Geophysicist

Geophysical
Surveys

See QASP

External
(see
QASP)

USACE

USACE
Project Geophysicist

Parsons PM and
Project Geophysicist

Parsons Project
Geophysicist

Parsons
QC Geophysicist

Pre-demobilization Inspection

Before Contractor demobilizes

External

USACE

USACE OESS

Parsons SUXOS

Parsons SUXOS

Parsons UXOQCS

Review Interim
Measures Report

For each submittal

External
(see
QASP)

USACE

Applicable USACE
PDT Members

Parsons PM

Parsons PM and relevant personnel

Parsons PM
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31.2 ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES
Based on the findings of project assessments, corrective action may be required. A “corrective action” is defined as an action taken by a
project to eliminate the cause(s) of nonconformity to prevent recurrence. For assessment findings that require corrective action, deficiencies
will be documented and communicated to the appropriate project personnel. Corrective action will then be implemented, and a follow-up
assessment will be performed to verify the results of the corrective action. Procedures for handling UFP-QAPP deviations during each type of
assessment are summarized in the table below.
Nature of Deficiencies Documentation

Individual(s) Notified
of Findings

Time Frame of
Notification

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

Fieldwork
Readiness Review

Internal e-mail

Contractor PM

3-5 business
days

Internal e-mail

Contractor Sector Manager and Program Manager

3–5 business
days

Project Review

Internal e-mail

Contractor PM

3-5 business
days

Internal e-mail

Contractor Sector Manager and Program Manager

3–5 business
days

Health and
Safety Assessment

Written assessment report

Contractor Site Manager, Contractor PM,
UXOSO

3-5 business
days

Letter or memo

Contractor PHSM

24 hours after
notification

QAPP Compliance and MEC
Operations Assessment

Written assessment report

Contractor PM, Contractor Site Manager,
SUXOS, and UXOQCS

3-5 business
days

Letter or memo

Contractor MEC Operations Manager and Project QC Manager

3–5 business
days

Site Preparation Assessment

Internal e-mail

Contractor
Brush Clearing Subcontractor

1 business day

Internal e-mail

Contractor SUXOS

24 hours after
notification

Seeding
Assessment

E-mail

Contractor Seed Team
Lead

24 hours

E-mail and/or RCA

Contractor QC Geophysicist and USACE Geophysicist

24 hours after
notification

DGM Data Deliverable Assessment

Internal e-mail

Contractor Site Geophysicist and Project
Geophysicist

1-5 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

24 hours after
notification

Assessment
Type
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Individual(s) Notified
of Findings

Time Frame of
Notification

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

Time Frame
for Response

Classification
Assessment

Internal e-mail

Contractor Project Geophysicist

1-2 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

1-2 business
days

Analog Removal Assessment

Internal e-mail

Contractor UXOQCS

1-2 business
days

Internal e-mail and/or
RCA

Contractor QC Geophysicist

1-2 business
days

Anomaly Resolution Assessment

Internal e-mail

Contractor SUXOS

24 hours

Internal e-mail and/or
RCA

Contractor UXOQCS

24 hours

Intrusive Results Assessment

Internal e-mail

Contractor SUXOS

1-5 business
days

Internal e-mail and/or
RCA

Contractor QC or Project
Geophysicist

1-2 business
days

MPPEH/Explosive Records
Assessment

Internal e-mail

Contractor SUXOS

24 hours

Internal e-mail

Contractor UXOQCS

24 hours

Review Geospatial Data

Electronic Submittal QA Form,
Geospatial QA
Form

Contractor PM and
Contractor GIS Manager

14 calendar
days

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

10 business days

Field Activities

Corrective Action
Requests, Geophysical QA
Forms, Quality
Assurance Report (QAR),
HNC-6048, Memorandum for Record

Contractor PM and
Site Manager (and
other technical personnel if appropriate)

1-5 business
days (immediately if serious
deficiency)

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

1-2 business
days
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Individual(s) Notified
of Findings

Time Frame of
Notification

Nature of Corrective Action Response Documentation

Individual(s) Receiving
Corrective Action Response

Time Frame
for Response

Geophysical
Surveys

Corrective Action
Requests, Geophysical QA
Forms

Contractor PM and
Project Geophysicist

1-5 business
days (immediately if serious
deficiency)

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs, and
USACE Project Geophysicist

1-2 business
days

Pre-demobilization Inspection

Corrective Action
Requests,
HNC-6048

Contractor PM and
SUXOS

24 hours

E-mail or appropriate QA
Form with responses

Lead Organization and
Design Center PMs

1-2 business
days

Review Interim
Measures Report

CEHNC Form 7,
KO Transmittal
Memo

Contractor PM

14 calendar
days

CEHNC Form 7 with completed responses

Lead Organization and
Design Center PMs

10 business days
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31.3 CONSIDERATION OF GREEN AND SUSTAINABLE REMEDIATION
(GSR) PRACTICES
31.3.1
Pursuant to the March 2012 Defense Environmental Restoration Program (DERP) Management Manual (DoD, 2012), GSR expands on DoD’s current environmental practices and employs
strategies for environmental restoration that:
•
•
•
•

Use natural resources and energy efficiently;
Reduce negative impacts on the environment;
Minimize or eliminate pollution at its source; and
Reduce waste to the greatest extent possible.

31.3.2
The manual instructs the Department of Defense to consider and implement GSR opportunities in all phases of remediation when feasible, and to ensure the use of GSR remediation practices where practicable based on economic and social benefits and costs.
31.3.3
The GSR best management practice (BMP) list developed in the 2012 Army GSR Study
(DoA, 2012) was used to identify BMPs for consideration and implementation of these remedial activities. Of the 66 BMPs in the Army BMP list, 30 BMPs were found applicable to the project for consideration, with 29 of these BMPs selected for implementation. The details of the individual BMP application and selection are described in the GSR Section of the Environmental Protection Plan, Appendix
C.
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Worksheet #34: Data Verification & Validation Inputs
(IDQTF UFP-QAPP Guidance Manual, Section 5.2.1)
This worksheet lists the inputs that will be used during data verification and validation. Inputs include
planning documents, field records, and electronic records (Table 34.1). Data verification is a check
that all specified activities involved in collecting and analyzing samples have been completed and
documented and that the necessary records (objective evidence) are available to proceed to data validation. Data validation is the evaluation of conformance to stated requirements, including those in
the contract, methods, SOPs and the QAPP. Data validation includes evaluation of the data against
the project-specific MPCs (Worksheet #12). Data verification and validation procedures and responsibilities are described on Worksheet #35 and Worksheet #36, respectively. Once verification and validation have been completed, a usability assessment is conducted to evaluate whether process execution and resulting data meet DQOs. Usability assessment procedures are described on Worksheet
#37. The data verification, validation, and usability assessment process is summarized in Figure 34.1.
Figure 34.1

Data Verification, Validation, and Usability Assessment Process

Verification

Validation

Usability Assessment

Do we collect the data
specified in the QAPP?

Are the data of the quality
specified in the QAPP?

Can the data be used to make
the project- specific decisions?

Step I
Confirm specified data
have been collected

Step IIa
Assess and document
compliance with methods,
procedures, and contracts

Step III
Assess whether process
execution and resulting
data meet DQOs

Step IIb
Assess and document
comparison with projectspecific MPCs
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Table 34.1 Verification and Validation Inputs
Description

Verification
(completeness)

Validation
(conformance to
specifications)

Usability
(achievement of
DQOs and MPCs)

General MEC Field Records
Site Manager (SUXOS) Logbook

X

Daily Status Reports

X

Daily QC Report

X

Team Leader Logbook(s)

X

Field Change Request Form

X

Root Cause Analysis

X

Photograph Log

X

Uses output from
previous steps
X

Geophysics Field Records
Weekly Geophysical QC Report

X

Production Area QC Seeding Report or QC
Seed Tracking Log

X

X

Field logbooks

X

X

Sensor Function Test Results (Detection Survey)

X

X

IVS Construction Records

X

X

Instrument Assembly Checklist (Cued Survey)

X

X

Sensor Function Test Results (Cued Survey)

X

X

Raw data files (Dynamic and Cued)

X

X

Converted data files (Dynamic and Cued)

X

X

Data Processing Log (Detection Survey)

X

Dynamic Measurement Data (Dynamic Data,
Maps, and Selected Targets

X

X

Target List

X

X

Cued Measurement Data (Target Measurement Data, Background Measurement Data,
and Target Features Database)

X

X

Classification Images (pdf/png files)

X

Data Processing Log (Cued Survey

X

Uses output from
previous steps

Geophysics Electronic Data

Worksheet #34: Data Verification & Validation Inputs
W912DY-17-D-0005, TO F-0776

Uses output from
previous steps

X
June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Revision 0
Page B-75

Table 34.1 Verification and Validation Inputs (continued)
Verification
(completeness)

Validation
(conformance to
specifications)

Ranked Dig List

X

X

Final Data Archive (for each delivered area
subset)

X

X

Dig Sheets

X

X

DD Form 1348-1A

X

X

Demolition Summary Sheet

X

X

MDAS disposal documentation

X

X

Explosives Usage Record

X

X

Magazine Data Card

X

X

Demolition Shot Record

X

X

Intrusive Results

X

X

Description

Usability
(achievement of
DQOs and MPCs)

Geophysics Electronic Data

Intrusive MEC Field Records
Uses output from
previous steps

Interim and Final Reports/Deliverables
IVS Technical Memorandum

X

Target Selection Technical Memorandum

X

Dynamic DUA

X

Site-specific library

X

Comprehensive Library

X

Cued DUA

X

Prioritized Target List

X

Verification and Validation Report

X
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Worksheet #35: Data Verification Procedures
(IDQTF UFP-QAPP Manual Section 5.2.2, EPA Guidance QA/G-5, Section 2.4.1)
“Verification” is a completeness check that is performed before the data review process is conducted to determine whether the required
information is available for validation. It involves a review of all data inputs to ensure that they are present. This step of the data review
process answers whether or not the required data inputs are present. “Validation” is performed to identify and qualify data that do not meet
the MPCs specified on Worksheet #12. Data requiring validation are summarized on Worksheet #34. The information in these tables shows
what data inputs are required for data validation as well as the processes used to conduct the validation.
Activity and Records Requirement
Reviewed
Documents

Process Description/Frequency

Responsible Person

Documentation

General MEC Field
Documentation

Verification only: confirm documentation is complete for each
day of field activities and any required signatures are present

UXOQCS

Site Manager Logbook

QAPP

Parsons Site Manager Daily Status Reports
SUXOS

Team Leader Logbook(s)

Parsons Site Manager Field Change Request
Form
UXOQCS/Parsons Pro- Root Cause Analysis
ject Geophysicist

General Geophysics QAPP
Documentation

UXOQCS

Photograph Log

Verification: confirm documentation is complete for each day of UXOQCS
field activities and any required signatures are present.
UXOQCS
Validation: Ensure the results of all relevant MPCs are attained
and correctly documented in the deliverable
UXOQCS

Daily QC Report

Verification only: confirm documentation is complete for each
day of field activities and any required signatures are present

Field logbooks
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Process Description/Frequency

Responsible Person

Documentation

General Geophysics QAPP
Documentation

Verification: confirm Weekly Geophysical QC Reports on file
cover entire duration of field effort
Validation: ensure the results of all relevant MQOs are attained
and correctly documented in the deliverable

Parsons Project Geophysicist (verification)
/ Parsons QC Geophysicist (validation)

Weekly Geophysical QC
Report
Final Data Archive (for
each delivered MRS)

Detection Survey –
IVS

QAPP; SOP DGM01

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Initial IVS surveys have been conducted according to
SOP DGM-01, IVS Construction and Testing. All specifications
have been achieved, or exceptions noted. If appropriate, corrective actions have been completed.

Detection Survey Seeding

QAPP; SOP AC-03

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: Seeding has been conducted according to SOP AC03, QC Seed Placement and Evaluation and the QC Seed Plan.
All specifications have been achieved, or exceptions noted. If
appropriate, corrective actions have been completed.

IVS Technical Memorandum

Parsons QC Geophysi- Production Area QC
cist / Seed Team
Seeding Report or QC
Lead
Seed Tracking Log

Verification: confirm documentation is complete, including
USACE Geophysicist / Validation Seed Spreaddates and applicable signatures.
Seed Team Lead
sheet or PLS Report
Validation: Seeding has been conducted according to SOP AC03, QC Seed Placement and Evaluation and the Validation
Seed Plan. All specifications have been achieved, or exceptions
noted. If appropriate, corrective actions have been completed.
Detection Data Collection

QAPP; SOP DGM03

Verification only: confirm documentation is complete for all pro- Parsons Project Geocessing steps.
physicist

Weekly Geophysical QC
Report

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: MQOs have been achieved, with any exceptions
noted. If appropriate, corrective actions have been completed.

QC Database
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Responsible Person

Documentation

Detection Data Pro- QAPP; SOP AC-05
cessing

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Sensor Function Test Results meet project MQOs
and processing has completed according to SOP AC-05, Process
Dynamic Survey. MQOs have been achieved, with any exceptions
noted. If appropriate, corrective actions have been completed.

DGM Data (DGM Data,
Maps, and Target Lists)
QC Database
Cued Target list

Cued Survey - IVS

QAPP; SOP AC-01;
SOP AC-02

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Initial IVS Survey has been conducted according to
SOP AC-02, Test Sensor and System at IVS. All specifications
have been achieved, or exceptions noted. If appropriate, corrective actions have been completed.

Instrument Assembly
Checklist (Cued Survey)
IVS Technical Memorandum

Cued Data Collection

QAPP; SOP AC-06;
SOP AC-07

Verification: confirm documentation is complete, including
Parsons Project Geodates and applicable signatures.
physicist
Validation: Cued data collection have completed according to
SOPs AC-06, Collect Cued Background Measurements and AC07, Collect Cued Target Measurements, as appropriate. Sensor
Function Test Results meet project MQOs with any exceptions
noted. If appropriate, corrective actions have been completed.

Weekly Geophysical QC
Report
Cued Measurement
Data (Target Measurement Data, Background
Measurement Data, Target Features Database,
and QC Database)

Cued Data Processing

QAPP; SOP AC-08

Verification: confirm documentation is complete, including
dates and applicable signatures.
Validation: cued data processing has been completed according to SOP AC-08, Process Cued Data. MQOs have been
achieved, with any exceptions noted. If appropriate, corrective
actions have been completed.

Parsons Project Geophysicist

Processed Cued Databases and QC Database

Classification

QAPP; SOP AC-08

Verification only: confirm documentation is complete for each
cued anomaly.

Parsons Project Geophysicist

Classification Images
(pdf/png files)
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Responsible Person

Documentation

Verification: confirm documentation is complete, including
Parsons QC Geophysi- QC Seed Tracking Log
dates and applicable signatures.
cist
Ranked Dig List
Validation: classification has been completed according to SOP
AC-08, Process Cued Data. MQOs have been achieved, with any
exceptions noted. If appropriate, corrective actions have been
completed.
AGC Intrusive Results

QAPP; SOP MEC-05 Verification: Confirm that Intrusive Results are on file listing
Parsons Project Geoitems recovered from all investigated anomalies
physicist
Validation: Ensure dig sheet data are complete and adequately
describe the reacquisition results and dig results, including the
correct item type, MEC type, nomenclature, description, quantity, and post dig response, for all listed items; ensure that
items “left in place” are clearly noted and described; ensure
that anomalies not investigated are clearly noted and explained

Intrusive Results

Explosives Storage
and Transport

SOP MEC-02

Verification: Confirm that DD Form 1348-1As are on file spanSUXOS and UXOQCS
ning the duration of the project
Validation: Ensure all MDAS handled and transported off site is
accounted for and that the Chain of Custody for those transfers
is correctly documented

DD Form 1348-1A

Verification: Verify that Explosives Usage Records are on file for
all demolition operations conducted during the project
Validation: Ensure the record of each demolition event agrees
with the related Explosives Usage Record entries

SUXOS

Explosives Usage Record

Verification: Verify that the inventory records are on file for all
magazines spanning the duration of the project
Validation: Ensure the record of each demolition event agrees
with the related Magazine Data Cards; ensure that there is no
remaining inventory of stored MEC/MPPEH

SUXOS

Magazine Data Card

Demolition Operations

SOP MEC-01

Verification: Verify that Demolition Summary Sheet is on file for SUXOS
demolition operations conducted during the project
Validation: Ensure all MEC destroyed by demolition and all demolition events are listed
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Activity and Records Requirement
Reviewed
Documents

Process Description/Frequency

Demolition Operations

SOP MEC-01

MPPEH Handling

QAPP; SOP MEC-02 Verification: Verify that MDAS Disposal Documentation have
been received and are on file for all MDAS shipped off site during the project
Validation: Ensure disposal documents account for all shipments of MDAS transported off site and they certify the disposal of the material in accordance with project requirements

Responsible Person

Verification: Verify that the shot records are on file for all demo- SUXOS
lition operations conducted over the duration of the project
Validation: Ensure the record of each demolition event agrees
with the related dig sheet or Explosive Usage Record entries
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Demolition Shot Record
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Worksheet #36: Geophysical Classification Process
Validation
(IDQTF UFP-QAPP Manual Section, EPA Guidance QA/G-5, Section)
The draft Verification and Validation Plan is included in Attachment A to this AGC QAPP. The Verification
and Validation Plan describes how each of the decision-making thresholds for detection and classification will be tested and identifies how anomalies will be selected for the threshold verification and
validation digs. It addresses the contractor’s QC Seeding Plan, the threshold verification digs, and
validation digs. (The placement of Government validation seeds is addressed in the Government’s
Validation Seed Plan.) The number, type, and placement of QC seeds depends on project-specific
DQOs. The final number and distribution of threshold verification digs, and validation digs depends on
the DQOs, as well as actual performance in the field against established MPCs. For that reason, the
validation approach evolves as the project is implemented. The Verification and Validation Plan is finalized following cued data processing.
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Worksheet #37: Usability Assessment
(IDQTF UFP-QAPP Guidance Manual, Section 5.2.3)
DUA is an evaluation based on the results of data verification and validation in the context of the
overall project decisions or objectives. The assessment determines whether the project execution and
resulting data meet the project DQOs (see Worksheet #11) and MPCs (see Worksheet #12). All types
of data (e.g., surface clearance, DGM, intrusive, etc.) will be considered with the goal of assessing
whether the final, qualified results support the decisions to be made with the data. The following sections summarize the processes to determine whether the collected data are of the right type, quality,
and quantity to support the environmental decision-making for the project and describes how data
quality issues will be addressed and how limitations of the use of the data will be handled.

37.1 SUMMARY OF USABILITY ASSESSMENT PROCESSES
37.1.1
Data gaps may be present if (1) data are not collected, (2) data are not evaluated with
regard to the necessary parameters, or (3) data are determined to be unusable. The need for further
investigation or corrective action will be determined on a case-by-case basis, depending on whether
data can be recovered, extrapolated from other data, and/or whether the missing data are needed
based on the results of other recorded data. The project-specific DQOs (Worksheet #11), MPCs (Worksheet #12), and MQOs (Worksheet #22) for MEC-related tasks define the various standards project
data must achieve to ultimately be considered usable.
37.1.2
DUAs will be completed at three stages during the project: (1) after dynamic data collection; (2) after cued data collection; and (3) following the completion of the field investigation. A DUA
for dynamic data must be completed, and the associated dynamic data must be deemed usable, before those data can be carried forward to the cued data collection stage. Similarly, a DUA for cued data
collection must be completed, and the associated cued data must be deemed usable, before those
data can be carried forward for intrusive investigation. For this reason, if considered practical and/or
necessary, DUAs may be completed for batches of data (i.e., more than one DUA for dynamic data may
be completed). The completed DUAs will be included in the final report.
37.1.3
The documents to be reviewed at each stage are listed in the DUA templates provided in
Tables 37.1 through 37.3. The Project Geophysicist will lead the completion of the DUAs for dynamic
and cued data, while the Parsons PM will lead the completion of the final DUA. The following individuals
may also participate in the DUA process:
(1)

USACE PM

(2)

Parsons PM

(3)

Project geophysicist

(4)

QC geophysicist

(5)

Field geophysicist (lead)

(6)

SUXOS,

(7)

UXOQCS,

(8)

Other technical personnel as necessary
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37.1.4
The DUAs for dynamic and cued data will follow a three-step process, while the final DUA
will follow a four-step process:
(1) Review the project objectives and sampling design:
a.

Are the relevant DQOs (Worksheet #11), MPCs (Worksheet #12), and MQOs (Worksheet #22) still
applicable and are the underlying assumptions still valid?

b.

If the DQOs, MPCs, or MQOs have been changed, have the changes been documented?

c.

Is the sampling design still consistent with project objectives?

(2) Review the data verification and validation outputs:
a.

Have the relevant data been verified as described on Worksheet #35?

b.

Have the relevant data been validated as described on Worksheet #35?

(3) Document data usability, update the CSM, and draw conclusions:
a.

Have the applicable DQOs and MPCs been achieved?

b.

Can the relevant data be used as intended, considering implication of deviations and corrective
actions?

c.

Are there limitations on data use?

d.

Is there new information to be added to the CSM and, if so, does the CSM need to be updated?

(4) Document lessons learned and make recommendations:
a.

Should the DQOs, MPCs, or sampling design be updated for future delivery units?

b.

Are there other recommendations for future delivery units?

37.1.5
During data validation (Worksheet #35 and Worksheet #36), non-conformances will be
documented, and data will be qualified accordingly. All data are usable as qualified by the relevant
Parsons personnel, with the exception of rejected data. The data are considered usable if the relevant
DQOS, MPCs, and/or MQOs are achieved, and both the verification and validation steps are considered
to have yielded acceptable data. During verification and validation steps, data may be qualified by the
person validating the data. Qualifiers are typically intended to indicate minor QC deficiencies, which
will not affect the usability of the data. All qualifiers will be documented in the DUA and the final report.
If major QC deficiencies are encountered, data may be rejected and, in most cases, will not be considered usable for making project decisions. Where applicable, project data will be checked to ensure
values and relevant qualifiers are appropriately transferred to the project database. Deviations from
the UFP-QAPP will be reviewed to assess whether corrective action is warranted and to assess impacts
on achievement of DQOs and MPCs.

37.2 USABILITY ASSESSMENT DOCUMENTATION
The results of the DUAs will be recorded in a report for each type of DUA (i.e., DUA for dynamic data,
DUA for cued data, and final DUA). Each report will document the DUA based on the multi-step process
described above and will use the templates provided in Tables 37.1 through 37.3. For each step, the
DUA will answer the relevant questions concerning the data and comments will be entered to explain
the conclusions reached.

Worksheet #37: Usability Assessment
W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Advanced Geophysical Classification UFP-QAPP

Revision 0
Page B-84

Table 37.1 Data Usability Assessment for Dynamic Data
STEP 1: PROJECT OBJECTIVES AND SAMPLING DESIGN
Evaluation

Yes/No

Comments (1)

Are the relevant DQOs, MPCs,
and MQOs for dynamic data
still applicable?
If relevant DQOs, MPCs, or
MQOs for dynamic data have
changed, are changes documented?
Is the dynamic sampling design
consistent with project objectives?
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS
Activity
Data Output/
Record

DFW 2: Conduct Validation Seeding, QC Seeding, and Construct IVS
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Production Area
QC Seed Report
Production Area
Validation Seed
Report
Activity

Data Output/
Record

DFW 3: Assemble Detection Sensor, Perform IVS Testing and Confirm Sensor
Functionality
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

IVS Tech Memo:
Metal Mapper
Instrument Assembly Checklist
Activity
Data Output/
Record

DFWs 4 and 5: DGM Survey, Data Processing, and Target Selection
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

DGM Data Deliverable(s)
DGM QC Deliverable(s)
RCA/Nonconformance Report
(NCR)
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Table 37.1 Data Usability Assessment for Dynamic Data (continued)
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS, continued
Activity

DFW 2: Conduct Validation Seeding, QC Seeding, and Construct IVS

Activity

DFWs 4 and 5: DGM Survey, Data Processing, and Target Selection

Data Output/
Record

Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Weekly Geophysical QC Reports
Seed Tracking
Log
Target Selection
Technical Memo
Cued Target List
STEP 3: DOCUMENT DATA USABILITY, UPDATE CSM AND DRAW CONCLUSIONS
Evaluation

Yes/No

Comments (1)

Have the relevant DQOs/MPCs
for dynamic data been met?
Can the dynamic data be used
as intended?
Are there limitations on dynamic data use?
Is there new information to be
added to the CSM and, if so,
does the CSM need to be updated?
STEP 4: DOCUMENT LESSONS LEARNED AND MAKE RECOMMENDATIONS
Evaluation

Yes/No

Comments (1)

Should the DQOs, MPCs, or
sampling design be updated for
future delivery units?
Are there other recommendations for future delivery units?
(1) Comments should be added as required to clarify the conclusions of the evaluation steps. References should be
included to records, if appropriate.
(2) References should be included to records, if appropriate.
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Table 37.2 Data Usability Assessment for Cued Data
STEP 1: PROJECT OBJECTIVES AND SAMPLING DESIGN
Evaluation

Yes/No

Comments (1)

Are the relevant DQOs, MPCs,
and MQOs for cued data still
applicable?
If relevant DQOs, MPCs, or
MQOs for cued data have
changed, are changes documented?
Is the cued sampling design
consistent with project objectives?
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS
Activity
Data Output/
Record

DFW 7: Cued Survey
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Background Location Report
DGM Data Deliverable(s)
DGM QC Deliverable(s)
RCA/NCR(s)
Weekly Geophysical QC Reports
Seed Tracking
Log
Activity
Data Output/
Record

DFWs 8 and 9: Cued Data Processing and Classification
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Site-specific TOI
Library
DGM Data Deliverable(s)
DGM QC Deliverable(s)
Supporting Classification Images
RCA/NCR(s)
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Table 37.2 Data Usability Assessment for Cued Data (continued)
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS (cont’d.)
Activity
Data Output/
Record

DFWs 8 and 9: Cued Data Processing and Classification (cont’d.)
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Weekly Geophysical QC Reports
Seed Tracking
Log
Final Ranked Dig
List
STEP 3: DOCUMENT DATA USABILITY, UPDATE CSM AND DRAW CONCLUSIONS
Evaluation

Yes/No

Comments (1)

Have the relevant DQOs/MPCs
for cued data been met?
Can the cued data be used as
intended?
Are there limitations on cued
data use?
Is there new information to be
added to the CSM and, if so,
does the CSM need to be updated?
STEP 4: DOCUMENT LESSONS LEARNED AND MAKE RECOMMENDATIONS
Evaluation

Yes/No

Comments (1)

Should the DQOs, MPCs, or
sampling design be updated for
future delivery units?
Are there other recommendations for future delivery units?
(1) Comments should be added as required to clarify the conclusions of the evaluation steps. References should be
included to records, if appropriate.
(2) References should be included to records, if appropriate.
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Table 37.3 Final Data Usability Assessment
STEP 1: PROJECT OBJECTIVES AND SAMPLING DESIGN
Evaluation

Yes/No

Comments (1)

Are the relevant DQOs, MPCs,
and MQOs still applicable?
If relevant DQOs, MPCs, or
MQOs have changed, are
changes documented?
Is the sampling design consistent with project objectives?
STEP 2: REVIEW THE DATA VERIFICATION AND VALIDATION OUTPUTS
Activity
Data Output/
Record

DFWs 4 through 6: Detection Data Collection, Processing, and Target Selection
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

DUA for Dynamic
Data
Activity
Data Output/
Record

DFWs 7 through 10: Cued Data Collection, Processing, and Classification
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

DUA for Cued
Data
Activity
Data Output/
Record

DFWs 11 and 12: Excavate Buried Objects and Validate/Verify Classification Decisions
Verified?
(Y/N)

Validated?
(Y/N)

Briefly Describe How the Data Output Supports Verification
and/or Validation of the Activity (2)

Reacquisition Results
Intrusive Investigation Results
Anomaly Resolution Results
Photograph Log
Seed Tracking
Log
Verification and
Validation Report
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Table 37.3 Final Data Usability Assessment (continued)
STEP 3: DOCUMENT DATA USABILITY, UPDATE CSM AND DRAW CONCLUSIONS
Evaluation

Yes/No

Comments (1)

Have the relevant DQOs/MPCs
been met?
Can the data be used as intended?
Are there limitations on data
use?
Is there new information to be
added to the CSM and, if so,
does the CSM need to be updated?
STEP 4: DOCUMENT LESSONS LEARNED AND MAKE RECOMMENDATIONS
Evaluation

Yes/No

Comments (1)

Should the DQOs, MPCs, or
sampling design be updated for
future delivery units?
Are there other recommendations for future delivery units?
(1) Comments should be added as required to clarify the conclusions of the evaluation steps. References should be
included to records, if appropriate.
(2) References should be included to records, if appropriate.
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Introduction
This Advanced Geophysical Classification (AGC) Verification and Validation Plan has been
developed to describe procedures for verifying the classification results of the Interim Measures (IM) at
Former Landfill 29 at Holloman Air Force Base, New Mexico Task Order F0776 of Contract
W912DY-17-D-0005. The intent is to provide assurance that the project has achieved project goals for
target of interest (TOI) detection and the reduction of digs for non-TOI (clutter). The verification process
will generally be performed by excavating between 50 to 200 verification digs and 200 validation digs.
This plan is intended to describe the verification and validation rationale and to provide a description
of the initial approach. This plan will be amended, as necessary, prior to implementation based upon the
above factors.

Background
The IM has two main components: an initial detection survey, followed by a cued classification
survey. The initial detection survey is essentially the first step in classification where potential anomalies
are rejected based upon the detection threshold. Once an anomaly location is identified it is investigated
with a purpose built AGC sensor operated in a cued mode. The data collected are used to classify the
anomaly sources as a potential TOI requiring intrusive investigation, or as a non-TOI requiring no further
action.
The cued data are subjected to a geophysical inversion process that derives extrinsic features such as
position and orientation as well as intrinsic features known as polarizabilities or betas (B) that are related
to the source object’s size, shape, and material composition. Through the classification process, these Bs
for all detected anomaly sources are compared to a site-specific library of munitions Bs. The correlation
statistic derived from this comparison is used to assemble the sources into a prioritized list that is ranked
from best to worst fit to the ‘best fit’ library entry. Classification results for anomaly sources that do not
pass all the specified MQOs (QAPP WS#22) are considered invalid and these sources are placed at the
top of the prioritized list. The ‘analyst threshold’ is the point on this ranked list beyond which the analyst
deems that the derived features deviate from their ‘best fit’ library match sufficiently to assume that this
source is not a potential TOI.
Anomaly sources that are identified (using AGC measurements that meet or exceed all MQOs) as
having a combination of size, shape, and material composition that is not similar to any expected
munitions present in the site-specific library are considered non-TOI. All other sources including good
matches to library entries (high likelihood TOI) and sources with inconclusive results (AGC data do not
pass MQOs, match to library entries is borderline) are considered possible TOIs and must be intrusively
investigated. Using the approach described above, verification/validation of the AGC results is achieved
by:
Parsons
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•

Verification of the detection threshold relative to the site-specific noise levels

•

Verification of the analyst threshold (the stop dig point on the ranked prioritized list)

•

Validation of the site-specific library to ensure that all expected munitions types are
represented

•

Validation of the AGC process through comparison of the dig results with the derived AGC
features

The following discussion presents an initial approach to classification verification and validation
with emphasis on describing what thresholds will be tested and the rational for these tests. Any
verification or validation failures will require a root cause analysis (RCA) and appropriate corrective
action (CA) developed and implemented in consultation with the U.S. Army Corps of Engineers
(USACE).

Anomaly Selection Threshold Verification
As described in the AGC-QAPP, target selection thresholds (response amplitude and model
coherence) will be determined based on analysis of initial dynamic datasets and specified in the Target
Selection Technical Memorandum. Anomaly selection will be performed using a traditional ‘response
amplitude’ metric and an advanced ‘model coherence’ approach. The former is analogous to conventional
EM61-MK2 (EM61) detection surveys that use the amplitude response of a monostatic, vertically coupled
transmit (Tx) / receive (Rx) coil configuration. The difference between the EM61 and the MM2x2 being
used in this mode is primarily the higher resolution of the MM2x2 sensor due to the smaller Tx/Rx coil
footprints and more densely sampled data set. In contrast, the advanced ‘model coherence’ approach
makes use of the entirety of the much richer MM2x2 data set including all the cross terms (12 TX/Rx
combinations).

Anomaly Screening Verification
The DGM data underlying targets selected in dynamic AGC data will be modeled to identify
individual sources and to determine source characteristics such as geophysical size and decay. Sources
too small to be potential TOI may be screened using size/decay filters and not be included on the cued
target list. If a filter is used, the 200 screened targets closest to the threshold will be re-added to the cued
target list for threshold verification. If the number of targets screened is less than 200 or if the lack of
library data for sources potentially present on site does not allow for the determination of reliable
size/decay thresholds, no screening will be performed. If any of the 200 verification targets are confirmed
to be TOI, all screened targets will be cued.

Site-Specific Library Content Validation
The content of the site-specific library is initially established by including all appropriate munitions
items listed in the CSM. Specific munitions listed in the CSM that do not have a corresponding library
entry may be represented by any library entry that has a similar size, shape and material composition.
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There remains the possibility that munitions items not listed in the CSM are present on site. Accordingly,
cluster analysis and feature space analysis are performed to test for this possibility.
Cluster Analysis
Cluster analysis identifies groups of items with similar polarizabilities, with the underlying
assumption that within a cluster the items will all be very similar in size, shape, and composition.
Identified clusters in which most or all items have been classified as non-TOI may represent a group of
TOI that were not expected at the site and for which site-specific library entries did not exist during the
classification process.
Feature Space Analysis
Feature space analysis involves examining target-specific features such as size and decay, which are
also involved in cluster analysis. In this case, rather than requiring that a group of items all resemble each
other, there may be a single trait specific to a single target classified as non-TOI that suggests it is worth
examining. Examples include targets with large sizes or very slow decays that stand out in a size/decay
plot but did not match any library examples and were classified as non-TOI.

Library-match Threshold Verification:
Cued data classification will be based primarily on the decision statistic generated by comparing the
β values estimated for each surveyed target and the β values in the site-specific munitions library. The
decision statistic indicates the fit correlation between a target and the best fit item in the library, with
higher metrics indicating a better fit between the target and the corresponding item in the library.
This library matching process will be performed for each of the six sources (1-, 2- and 3-dipole
models) produced for each cued target location during the modeling process. For each flag position at
least one source from the combined set of source models will be added to the final source list. Typically
that will be the source with the highest decision metric (i.e. most likely TOI) for each flag position, but
any other spatially distinct sources with decision metrics exceeding the analyst threshold will also be
included. A stop-dig decision statistic threshold will be established as described in SOP AC-08.
The stop-dig threshold will be verified by intrusively investigating anomalies beyond the threshold.
The number of digs required to achieve this confirmation will depend to a large degree on the dig results
– particularly the results for anomalies that were ranked just prior to the stop-dig threshold. At least 50
anomalies will be investigated beyond the last TOI on the ranked dig list. A percentage-based rule using
the total number of anomalies identified from the detection survey that are cued will be employed. For
less than 500 anomalies, a flat 50 verification digs will be investigated. Between 500 and 2,000
anomalies, 10% of the total number of cued anomalies will be investigated. Over 2,000 anomalies, a flat
200 verification digs will be investigated. Those selected anomalies will most likely include some
anomalies above the stop-dig threshold and some anomalies below the stop-dig threshold. A verification
failure will result if any TOI are found at anomalies with decision statistics below the stop-dig threshold.
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Non-TOI Validation
In addition to the verification targets investigated as described above, 200 sources classified as nonTOI will be selected for validation. Rather than selecting the targets based on ranking on the dig lists,
specific targets classified as non-TOI will be chosen by the USACE Geophysicist.
For each selected validation target, the data analyst will be required to provide a short rationale for
why that target was classified as a non-TOI. Examples of acceptable rationales include, but are not limited
to:
•
•
•
•
•

Too small to be TOI
Decays too quickly to be TOI
Asymmetric or plate-like (wrong shape)
Geologic response
Detection anomaly created by instrument noise

All validation targets will be excavated and the resulting sources, or lack of a source, will be
qualitatively compared to the stated rationale for the non-TOI classification. Recovery of a TOI from one
of these targets will require a thorough re-examination of the classification process. A qualitative
mismatch between a recovered source and the non-TOI rationale will be documented in the Final Data
Usability Assessment. Any mismatches deemed serious by the QC Geophysicist (e.g. “too small to be
TOI” rationale for a large source object) will require a RCA and potentially a CA.

Approval
QC GEOPHYSICIST (Review and Approval)

Craig Murray
Signature
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C.1 INTRODUCTION
PURPOSE
C.1.1.1 The intent of this Environmental Protection Plan (EPP) is to establish guidelines to ensure performance of the Interim Measures (IM) field activities identified in this Former Army Landfill 29 (LF29)
at Holloman Air Force Base (see UFP-QAPP Figure 17-1) will be conducted in a manner that protects
environmentally sensitive resources.
C.1.1.2 Specifically, the plan is intended to provide adequate procedures to safeguard the environmental condition of the land in and around LF29 and to mitigate and/or minimize the environmental
impact from the IM.

DEFINITIONS
For the purposes of this plan, the definitions of “Environmental Protection” and “Environmental Impact” are as follows:
•

Environmental Protection: Preservation of the environment in its natural state to the greatest extent possible.

•

Environmental Impact: Disturbance, damage, and/or contamination of the soil, air, water, and/or
natural resources, including wildlife and wildlife habitat.

ENVIRONMENTAL GOALS
C.1.3.1 The following are the environmental goals of the IM:
•

Perform operations in a manner that minimizes the disturbances of land resources such as animals, plants, cultural resources, and land features.

•

Perform operations in a manner to minimize impact to State- and Federal-listed Threatened or
Endangered Species and/or their habitats.

•

Leave the investigation footprint areas in as near a natural condition as operationally possible.

•

Implement the procedures designed to protect the environment as agreed to during coordination
with project stakeholders and regulators.

C.1.3.2 To accomplish these goals, Parsons will implement procedures to:
•

Avoid impacts to listed/protected species,

•

Avoid or minimize impacts to sensitive and critical terrestrial and benthic habitat,

•

Reduce physical disturbances and air and/or noise pollution,

•

Manage site wastes, and
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Control any potential pollution throughout this site, focusing on preventing contaminants from
leaving the source, from entering potential contaminant transport pathways, and from reaching
receptors.

ENVIRONMENTAL COORDINATION
Parsons and their subcontractors will coordinate all resource management, waste management, pollution control, abatement, and investigation activities with the appropriate offices of the U.S. Army
Corps of Engineers (USACE) and the Holloman AFB Environmental Restoration Program.

PROJECT STAKEHOLDERS
The following is a list of anticipated stakeholders:
•

Holloman AFB;

•

U.S. Air Force Civil Engineer Center (AFCEC);

•

U.S. Army Engineering & Support Center, Huntsville (CEHNC);

•

New Mexico Environmental Department (NMED).

C.2 SITE DESCRIPTION
LF29 DESCRIPTION
The IM activities area includes a former landfill that has the potential for military munitions or munitions constituents to exist. This site includes approximately six acres on land within Holloman Air Force
Base near the airfield North of Periphery Road. The landfill is defined by a 3-foot high rectangular berm.

SITE HISTORY
C.2.2.1 Holloman Air Force Base was originally established in 1942 as Alamogordo Army Air Field
seven miles west of Alamogordo, New Mexico. Holloman Air Force Base supports currently national
security objectives with mission-ready F-117A Stealth Fighters, an Air Transportable Medical Clinic,
and Basic Expeditionary Airfield Resources (BEAR) Base assets. Holloman Air Force Base also supports
Air Expeditionary Force operations, Global War on Terrorism and peacetime contingencies, trains pilots
in the F-117A and T-38A aircraft and provides support to over 18,000 personnel to include German
Air Force Tornado operations.
C.2.2.2 LF29 was used by the Army from the 1950s to 1975 for the disposal of spent munitions and
construction debris. Several munitions configured to contain biological and chemical agents have historically been found on the surface of the landfill. These discoveries have resulted in at least three
different visits by Technical Escort Unit (TEU) to evaluate the encountered munitions for BWM and
CWM. To date, no chemical agent or biologic agent fills have been present in the discovered munitions.
Conventional MEC was found that contained live bursters (M125 10-lb bombs) but did not contain any
CWM.
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C.2.2.3 DGM data collected by USACE in 2018 indicated the likely presence of eight subsurface disposal pits. These pits have never been investigated and their contents are unknown. There are also
multiple single point anomalies present in the data indicating the potential for MEC, CWM, or BWM in
the subsurface outside the disposal pits themselves. Some work has been performed to clear the
surface of the site; however, USACE noted that both ferrous and non-ferrous debris remains on the
surface which includes both MEC and MD. (Also see Main QAPP Worksheet #10)

TOPOGRAPHY, GEOLOGY, AND HYDROLOGY
C.2.3.1 Former Army Landfill 29 is located within a semi-arid desert region of New Mexico. More detail
on topography, geology and hydrology are provided in QAPP Worksheet #10.
C.2.3.2 Holloman Air Force Base is in the Tularosa Basin, a downfaulted, closed, intermountain basin
located in the southern portion of the Rio Grande Rift. The Tularosa Basin is a bolson which is a basin
with no surface drainage outlet, in which sediments are carried by surface water into the closed basin
and deposited (Hood, 1958). The Basin fill consists of unconsolidated coarse-to-fine-grained alluvial
fan deposits along the rims of the basin that are gradational toward the basin into finer-grained alluvial,
fluvial, and lacustrine deposits. Evaporate materials such as selenite, are present. Based on previous
investigations, Landfill 29 is underlain by a heterogeneous layering of sands, silts, and clays. Outside
the disposal area, the shallow subsurface is composed primarily of silty, sand and silt.
C.2.3.3 The only permanent water in the Tularosa Basin is found in small streams between Alamogordo
and Three Rivers, New Mexico. There are no perennial streams within Holloman AFB or in the nearby
surrounding landscape; however, a set of perennial pools exist within the base. They are the final onethird of the Lost River, a set of pools near the confluence of Ritas and Malone Draws, and the Salt
Lakes just south of the Lost River and Camera Pad Road Pond.

C.3 ENDANGERED AND THREATENED SPECIES
No federally listed species covered under the Endangered Species Act currently reside at Holloman Air
Force Base, and no threatened or endangered species habitat exists within Landfill 29.

MITIGATION
Parsons will ensure that the project team will coordinate with Holloman Air Force Base environmental
personnel to ensure that information related to endangered species is current.

C.4 CULTURAL RESOURCES PLAN
The Cultural Resources Plan defines the procedures for avoiding damaging cultural resources and
documentation when conducting for the IM field activities. Parsons will consult with the government
stakeholders as fieldwork is being conducted for communicating to the field teams the locations of
cultural resources that have been identified. The information on these locations will be limited to the
field teams conducting the work and will be preserved as confidential. The general history of Holloman
AFB is provided in QAPP Worksheet #10.
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Project Geographic Information System (GIS) data indicate the presence of two archeological sites that
partially overlap the footprint of LF029. These sites are HAR-179, which is a historic site, and HAR169, which contains lithics and ceramics. HAFB personnel have indicated that all archeological remnants will be removed from the project site prior to mobilization. If potential cultural artifacts are
encountered during the IM, excavation operations will cease and HAFB/CEHNC will be notified of a
potential archaeological find.

INTERIM MEASURES METHODOLOGY
The basic IM activities can be divided into non-intrusive (surface) and intrusive (excavation) tasks. Nonintrusive tasks include site preparation (placement of equipment, PDS, IHF, and office containers),
surface clearance of metal and munitions, vegetation removal, and geophysical surveys. Intrusive
tasks consist of installation of the geophysical Instrument Verification Strip (IVS); IHF site preparation
(installation of perimeter fence, grounding rods around perimeter of IHF, and electrical line burial);
excavation of anomalies (or anomaly resolution) and disposal pits; movement of trucks and waste
containers; potential demolition of hazardous munitions; and confirmation soil sampling.

C.4.1.1 NON-INTRUSIVE TASKS
C.4.1.1.1
Surface Clearance. A surface clearance will be done to find, identify, and inspect all
munitions and debris at the surface that could pose conventional MEC, CWM, or BWM. Removal of
all surface metal will be necessary to reduce the interference for the subsequent DGM and AGC surveys intended to identify and classify subsurface anomalies. This activity will be conducted as a nonCWM/BWM operation prior to brush clearing and DGM. Detailed information is provided in QAPP
Worksheet 17.4, Surface Clearance.
C.4.1.1.2
Vegetation Removal. To accommodate the passage of geophysical instruments, excavators, crane, and waste containers, vegetation will be cut down within the area of LF029. The field
activities will consist of brush clearing using robotic, mechanized equipment (the Green Climber). The
Green Climber will be operated by an unexploded ordnance (UXO) Technician II using a DDESB-approved blast shield. No subsurface will occur during this activity. Detailed information is provided in
QAPP Worksheet 17.5, Vegetation Removal.
C.4.1.1.3
Geophysical Survey. Geophysical data will be collected along transects to measure
anomaly density. The geophysical data acquisition teams consisting of an instrument operator and
UXO technician escort will collect digital geophysical mapping (DGM) within the 6-acre footprint of
LF029. Geophysical instruments are either hand-carried or pulled on wheels by hand. No surface
disturbance will occur. Detailed information is provided in the AGC UFP-QAPP (Appendix B).

C.4.1.2 INTRUSIVE TASKS
C.4.1.2.1
Geophysical Instrument Verification. The team will perform testing to verify that the
metal detectors can detect the expected MEC, to establish measurement quality objectives, and to
establish anomaly selection criteria for the project. The geophysical team will establish an instrument
verification strip (IVS) by burying simulated munitions in a small area (e.g., 50-foot by 100-ft). The
anticipated MEC at the site include a range of sizes from E34R4 fuze to an M125 10-lb bomb. Detailed
information provided in AGC UFP-QAPP Worksheet 17.3, Install Validation and QC Seeds, and Construct Instrument Verification Strip.
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C.4.1.2.2
Excavation of Burial Pits. Excavation will be conducted using a remote mechanical
excavator inside the vapor containment system (VCS). Waste will be sorted and inspected by UXOqualified team members. The excavations will be backfilled once excavation and associated analytical
documentation is completed. Detailed information provided in QAPP Worksheet 17.10, Intrusive Investigation.
C.4.1.2.3
Excavation of Single Point Anomalies. Prior to anomaly investigation, the locations of
DGM anomalies selected for investigation will be marked in the field. Excavation will begin with remote
mechanical means inside the vapor containment system (VCS). Anomalies will be sorted and inspected by UXO-qualified team members. The excavations will be backfilled once excavation and associated analytical documentation is completed. Detailed information provided in AGC QAPP Worksheet 17.12, Excavate Buried Objects.
C.4.1.2.4
Demolition. MEC identified during fieldwork will be destroyed in accordance with the
approved work plan and standard operating procedures. In most cases, munitions potentially presenting an explosives hazard (MPPEH) would normally be detonated or blown-in-place (BIP), but at HAFB
LF29 MPPEH will be moved and destroyed at an approved “safe disposal location.” Some MPPEH may
be consolidated for demolition. “Safe disposal locations” will consist of cleared areas away from inhabited structures that can be easily controlled if a fire should occur. These locations will be determined in consultation with the landowners. If MEC located near, on, or within historic resources, demolition in place may disturb or destroy these structures. If the munitions must be BIP (due to the sensitive condition of the munitions) within or near a site of historical significance, demolition will be set
up to minimize impact. Detailed information provided in QAPP Worksheet 17.12.2, MEC Removal.

ARCHAEOLOGICAL MONITORING
C.4.2.1 It is unknown if the archaeological and historical remnants previously identified near LF029
are located on the surface or subsurface. Hence, non-intrusive IM activities could potentially disturb
or destroy remnants that are not removed from the LF029 footprint prior to project mobilization. If
potential cultural artifacts are encountered during the non-intrusive activities, operations will cease
and HAFB/CEHNC will be notified of a potential archaeological find.
C.4.2.2 Intrusive IM activities, such as setting up the IVS, excavation of anomalies, and demolition of
munitions involve ground disturbance which could disturb or destroy the physical integrity of archaeological or architectural resources. The IVS and demolition locations will be in previously disturbed
areas or where no archaeological resources are likely to be affected. Because intrusive IM activities—
particularly excavation of anomalies and demolition—involves explosion hazards, no archaeologists
will be present during these activities as they would be considered non-essential personnel. Due to
the dangerous conditions and intense focus required during excavation of anomalies, no formal archaeological monitoring or documentation will be conducted by UXO technicians, besides identification
of MEC. However, potential archeological finds may be encountered during waste segregation. If so,
these items will be turned over to HAFB if/when they can be certified as MDAS.

DOCUMENTATION
C.4.3.1 Non-intrusive operations will be stopped if archeological items are found on the surface as
stated in Section C.4.2.1. Any manmade item (artifact) or architectural feature which is not modern
and not MEC will be recorded. Although MEC are considered historic artifacts, their documentation is
part of the IM and they will not specifically be recorded as archaeological artifacts.

Appendix C

W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Environmental Protection Plan

Revision 0
Page C-6

C.4.3.2 Intrusive operations will not be stopped, however, because any archeological finds cannot be
removed from the exclusion zone until all materials (waste, surrounding soils) have been cleared for
agent. All NMRD (including tin cans) will be removed and segregated into waste streams. Items will
not be documented and photographed until the waste sorting phase. Photographs will be transmitted
to the HAFB Environmental POC who can determine if items should be turned over to HAFB or disposed
of.

C.5 EROSION AND SEDIMENT CONTROL PLAN
OVERALL APPROACH
IM activities are summarized in Section C.4.1.

DUST AND EMISSION CONTROL
Dust levels are expected to be minimal during the digital geophysical mapping survey, site setup, and
munitions constituent sampling operations due to the nature of these activities, so dust control
measures are not anticipated to be required during these activities. Dust and equipment emissions
during excavations will be controlled because excavation will take place inside of a Vapor Containment
System (VCS) equipped with a chemical agent filtration system (CAFS). Excavated soil and waste material will be sorted inside the VCS as well. Excavated soil will be containerized in hoppers/roll-offs
until analytical results are received. The area of soil exposed during excavation activities will be covered with plastic/tarp to minimize any soil run-off once the VCS is moved to another location. If necessary, the field team may wet down the immediate area to minimize the generation of airborne particulates from excavations. When driving on gravel roads, all vehicles will be operated at low speeds to
reduce the amount of dust generated.

MINIMIZATION OF SOUND INTRUSIONS
Noise controls will be implemented in accordance with SOP H&S-01 Hearing Conservation (Appendix
M).

CONTROL OF WATER RUN-ON AND RUNOFF
Soil disturbances associated with excavation and other IM field activities will be localized, and disturbed areas will be returned to their original condition as quickly as possible to reduce the exposure
of soil to run-on/runoff. Therefore, there will be no significant erosion or sediment control concerns.
The use of sediment logs or silt fencing is not anticipated for this project; however, excavation soil
piles remaining overnight will be covered with plastic/tarp to minimize any soil run-off.

MINIMIZATION OF DISTURBED AREA
To minimize the impacts of vehicles and other equipment within LF029, vehicles will remain on existing
roads to the extent practicable. All terrain off road 4X4 vehicles will be used where practical to reduce
truck traffic.
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SHRUB BRUSH REMOVAL AND PROTECTION
The field activities will include brush clearing using mechanized and manual equipment to clear vegetation as needed to complete the field activities. The scrub brush clearing will involve the removal of
sporadic dense to single areas of scrub brush. Cut vegetation will be cleared of the 6-acre area of the
former landfill to prepare for the collection of high-quality geophysical data and for intrusive operations.

C.6 OTHER MITIGATION MEASURES
WASTE MANAGEMENT
The Waste Management Plan is provided in Appendix L.

TRAINING
Environmental protection/pollution control training will be held for all field personnel during the sitespecific training prior to commencing project activities. Additional training will be conducted for new
personnel and when site conditions change. The training will include relevant aspects of this EPP that
are not already addressed in the daily safety and occupational health briefings.

SPILL CONTROL AND PREVENTION
Gasoline refueling of vehicles will be conducted off-site. Refueling of other equipment, such as
generators or similar equipment will be conducted in a safe manner. To control possible spills of
potentially hazardous liquids, such as gasoline, all liquids will be stored in approved containers and
clearly labeled and marked. When dispensing these fluids, personnel will do so on a leak-proof
surface, such as a plastic or metal-lined tray, whenever possible. If a spill does occur when
refueling equipment, it will be immediately cleaned up and the materiel contained while awaiting
disposal off-site. Parsons will be responsible for spill response during this action. Emergency response plans for spills and leaks are discussed in SOP H&S-03 Emergency Response and Contingency Plan (Appendix M).

AIR MONITORING PLAN
The Air Monitoring Plan is provided in Appendix G.

STORAGE AREAS AND TEMPORARY FACILITIES
Temporary facilities, such as personnel trailers, placement of temporary IHF holding areas, and temporary waste staging areas, if required, will be staged to minimize disturbance of native vegetation or
interference with the site. All temporary storage and facilities will be removed upon completion of
the IM.
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ACCESS ROUTES
Access to Holloman AFB requires admittance through the security gate and there is a fence around
the installation. Visitors must obtain a pass or have a government issued common access card (CAC)
for entry. Fencing is also present around Landfill 29. No new roads are planned. Required all-terrain
vehicles and heavy equipment will be permitted to travel to access locations with no roads but will be
kept to a minimum as is practicable.

POST-ACTIVITY CLEANUP
Following completion of field work, all debris created during the project will be removed. Temporary
facilities, such as office trailers, dumpsters (for office trash and putrescible wastes), portable
toilets, and similar facilities will be removed. Any recoverable materiel documented as safe (MDAS)
generated during intrusive investigation and demolition procedures will be transported off-site. Decontamination wastes and other investigation derived waste (IDW) generated during IM activities will
be disposed of in accordance with the waste management plan (Appendix L). All excavations will be
backfilled with clean fill or excavated soil with analytical concentrations less than the Project Action
Limits (PALs) (UFP-QAPP Worksheet #15). No reseeding, grading, or contouring is planned during this
phase, and there is no anticipated future use for the location.

C.7 GREEN AND SUSTAINABLE EFFORTS
The initiatives below will be implemented by the project team to support the Air Force’s goal of preserving natural resources, minimize energy use, minimize carbon dioxide emissions, maximize recycling and reuse of materials, and minimize the Army’s environmental footprint.
•

Use equipment, supplies, and materials that are locally available and are reusable and/or recyclable;

•

Complete site restoration for excavated areas as quickly as possible;

•

Identify sensitive areas prior to field work (e.g., wetlands, sensitive habitats and species, historic
properties, cultural resources, etc.) and plan field work to avoid or mitigate impacts;

•

Plan travel to and from the site to minimize the number of trips and vehicles used;

•

Inspect and maintain vehicles and equipment to ensure optimal fuel efficiency and to minimize
emissions;

•

Use phosphate-free detergents instead of organic solvents or acids to decontaminate sampling
equipment; and

•

Waste hauling and disposal can have a very heavy carbon footprint and landfills can impact the
environment for long periods of time. Waste minimization measures will be implemented including
segregation of contaminated media to both reduce the waste required for hazardous disposal and
also to maximize the ability for reapplication on site. Further details on waste management procedures are outlined in the Waste Management Plan (Appendix L).
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS, ENGINEERING AND SUPPORT CENTER, HUNTSVILLE
P.O. BOX 1600
HUNTSVILLE, ALABAMA 35807-4301

REPLY TO
ATTENTION OF

CEHNC-EMM

10 June 2019

MEMORANDUM FOR Commander, United States Army Engineering and Support
Center, Huntsville (CEHNC-OEC/Mr. Allyn Allison), 4820 University Drive, Huntsville,
AL 35816

SUBJECT: Munitions Response Chemical Safety Submission (CSS), Interim Measures
at Former Army Landfill 29, Holloman Air Force Base, Alamogordo, Otero County, New
Mexico, June 7, 2019

1. References:
a. ER 385-1-95, Safety and Health Concerns for Munitions and Explosives of
Concern (MEC) Projects, March 2007.
b. Defense Explosives Safety Regulations (DESR) 6055.09, Edition 1, January 2019.
2. This CSS has been reviewed for technical adequacy and to insure compliance with
US Army Corps of Engineers (USACE), Department of the Army and Department of
Defense requirements. USACE participation is approved.
3. Attach this memo to your Service Command level (MACOM/DRU) approval memo
along with the final CSS and forward through appropriate channels to the Department of
Defense Explosives Safety Board (DDESB) for final approval
4. If you have any questions, please contact Mr. Jeff Barker at (256) 895-1513 or
Mr. Walt Zange at (256) 895-1586.

Encl

CF: electronically w/o encl

John D. Nebelsick
Director, Environmental and
Munitions Center of Expertise

DEPARTMENT OF THE ARMY
U.S. ARMY COMBAT CAPABILITIES DEVELOPMENT COMMAND
CHEMICAL BIOLOGICAL CENTER
8198 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MARYLAND 21010-5424

20 June 2019
FCDD-CBP-OP

MEMORANDUM FOR Commander, US Army Corps of Engineers, Huntsville Center
(CEHNC-OEC/Mr. Allyn Allison), 4820 University Drive, Huntsville, AL 35816
SUBJECT: Munition Response Chemical Safety Submission (MRCSS) for the Interim
Measures at Former Army Landfill 29 at Holloman Air Force Base, Otero County, New
Mexico, dated June 2019

1. Reference: Final, Munition Response Chemical Safety Submission (MRCSS) for
the Interim Measures at Former Army Landfill 29 at Holloman Air Force Base,
Otero County, New Mexico, dated June 2019.
2. As requested, this office concurs with the Interim Measures MRCSS for the
Former Army Landfill 29 at Holloman Air Force Base, New Mexico.
3. The point of contact for this action is Mr. Satchell Doyle Jr. at (410) 436-0562.

Satchell Doyle Jr.
Combat Capabilities Development Command
Chemical Biological Center
Project Manager

UNCLASSIFIED//FOR OFFICIAL USE ONLY

FINAL
MUNITIONS RESPONSE CHEMICAL SAFETY
SUBMISSION
Interim Measures at Former Army Landfill 29
Holloman Air Force Base
Alamogordo, Otero County, New Mexico

June 12, 2019

Prepared for:
U.S. Army Engineering and Support Center, Huntsville
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SITE

This Munitions Response Chemical Safety Submission (MRCSS) is being submitted for
the Interim Measures (IM) at the former Army Landfill 29 at Holloman Air Force Base (AFB).
Holloman AFB is located on approximately 50,763 acres in south-central New Mexico west of
the city of Alamogordo, NM (Appendix A, Figure 1.1). The installation is currently under the
ownership and management of the Department of Defense (DoD) and access to the site is
restricted.
2.0

ANTICIPATED START DATE

Upon approval by the Department of Defense Explosives Safety Board (DDESB), the
anticipated start date for IM field activities is November 2019.
3.0

PURPOSE

The purpose of the IM is to remove Munitions and Explosives of Concern (MEC), Material
Potentially Presenting an Explosive Hazard (MPPEH), Chemical Warfare Materiel (CWM),
Biological Warfare Materiel (BWM), chemical agent contaminated media (CACM), biological
agent contaminated media (BACM), and non-munition related debris (NMRD) associated with
target anomalies at the former Army Landfill 29. In addition, munitions constituent (MC)
sampling will be conducted to determine if contamination is present in pits, trenches, and
other potentially contaminated areas identified during the removal activities.
4.0

SITE BACKGROUND AND CURRENT CONDITIONS:

4.1

Site Background

4.1.1 The former Army Landfill 29 is located on approximately 6 acres near the airfield
north of Periphery Road. The nearest occupied structure is Building 1001 located
approximately 450 feet south of the site boundary. Landfill 29 is defined by a 3-foot high
rectangular berm and was used by the Army from the 1950s to 1975 for the disposal of
aircraft parts, vehicle parts, spent munitions, and construction debris. There is no detailed
documentation of disposal operations within the landfill; however, several depressions are
present and previously collected geophysical data indicates the likely presence of disposal
pits (Appendix A, Figure 1.2).
4.1.2 Investigation of Landfill 29 began in the early 1980s under the Installation
Restoration Program and was focused on hazardous substances and non-munitions related
contamination. A Preliminary Assessment and Site Inspection with very little detail was issued
in 1983; a Remedial Investigation and Record of Decision were issued in the early 1990s;
and a Phase I and Phase II Resource, Conservation and Recovery Act (RCRA) Facilities
Investigation was completed in 1997 with a focus on soil and groundwater contamination.
Compliance groundwater sampling was conducted between 1997 and 2005. In 2006, a
Supplemental RCRA Facility Investigation (RFI) was completed that included geophysical data
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collection and became the first report to document the presence of munition related debris.
The Supplemental RFI reported identification of munitions debris (MD) consisting of rocket
motors from two 5-inch Zuni Rockets and MEC consisting of three parachute flare illumination
rounds on the ground surface (U.S Army Corps of Engineers [USACE], 2010). During a site
reconnaissance for the Supplemental RFI in 2006, MD discovered on the ground surface was
tentatively identified as biological warfare bomblets. The items were identified as “1/2-lb
bomb, biological, E61R4 w/E34R4 PD [point-detonating] Fuze approx. 250ea and approx.
12ea E99 bomblets”. No “live” bomblets were found among the identified items and all items
were decontaminated by the CBRNE Analytical and Remediation Activity (CARA) in June 2007
and turned over to Holloman AFB for disposition as hazardous waste (USACE et al., 2009).
Soil samples were analyzed by Aberdeen Proving Ground and Bacillus anthracis was not
detected above background levels (TEU, 2007; Budak, 2007; USACE et al., 2009). The CARA
incident report indicated that the items were submerged in decontamination solution and
turned over to Holloman AFB for disposal (USACE et al., 2009).
4.1.3 During a site visit in December 2007, it was determined that not all of the MD was
removed during or following the June 2007 CARA response. In addition, two collection points,
presumably the decontamination sumps containing the biological munitions, and eight intact
M125 10-lb gas bombs were discovered on the surface. The 110th Technical Escort Unit
returned in August 2009 and used x-rays and the Portable Isotopic Neutron Spectroscopy
Chemical Assay System to evaluate the filler of the M125s. The filler of the M125s was
determined to be a water/anti-freeze mix; however, the x-rays indicated the presence of partial
fuze remnants and energetic material (burster). The Materiel Assessment Review Board
(MARB) recommended local disposition of the M125s. Holloman AFB Explosives Ordnance
Disposal (EOD) disposed of the M125s in September 2009, and the Holloman environmental
department disposed of the two sumps containing E61R4 MD from the previous CARA work
(FPM, 2014).
4.1.4 According to the Draft Revised Explosives Safety Submission (ESS; FPM, 2015) a
surface removal was planned at Landfill 29 starting in September 2015. In November 2017,
seven M125/E54R6 bomblets were discovered on site (MARB, 2018). Based on the timing
of the Draft Revised ESS submitted in May 2015 (FPM, 2015), and the discovery of the
M125/E54R6 bomblets in 2017, it is possible that the discovery may been made during a
MEC removal action on the surface to 1-foot below ground surface that is referenced as the
basis of the ESS revision. However, there is no documentation available that indicates if this
work was started, or completed. Further, based on the description of the surface conditions
in March 2018 (USACE 2018), it is assumed that a surface removal was not completed. None
of the 7 M125/E54R6 bomblets found in 2017 contained energetics and each was
determined to have a high confidence of containing water/antifreeze (MARB, 2018). The
MARB (2018) report recommended the items for local disposition but no documentation of
the final disposition was located in the administrative record.
4.1.5 The most recent work at Landfill 29 occurred in March 2018, when USACE (2018)
conducted a site visit to collect EM61 geophysical data on transects at the request of the Air
Force Civil Engineering Center due to the history of the EOD responses at the site. The results
indicated that the site was not heavily littered but there were several areas that had a good
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amount of surface debris, as well as buried ferrous metallic anomalies. During the work, two
expended E34R4 Air-arming, PD fuzes and one partial M50 incendiary bomblet were identified
on the surface. USACE (2018) indicated that ferrous and non-ferrous metal were observed
on the surface and in the geophysical data collected. The data indicated the presence of
several burial areas, and an anomaly density of 100 to 500 anomalies/acre in the areas
outside the burial features, and densities of more than 2,000 anomalies per acre within the
burial areas. Given the high anomaly densities, the selection of individual anomalies in the
burial area was determined to be nearly impossible and USACE recommended advanced
geophysical classification (AGC) for removal of individual anomalies outside the burial
features.
4.1.6 The Determination of the Applicability of the Interim Guidance (CEHNC, 2019) is
included in Appendix E. The recommendation in this document is that the IM at Landfill 029
proceed as a CWM site. The hazard probability for BWM is ranked as “Unlikely”. Therefore, the
document also recommends that the IM proceed as a non-BWM site. The Installation
Commander must concur with this recommendation prior to conducting any ground disturbing
or other intrusive activities at this site due to historical evidence that BWM could be potentially
present at this site.
4.2

Current Conditions

Landfill 29 is relatively flat with light vegetation consisting of shrubs, small trees, and
cacti. The area is surrounded by a berm and is listed as an environmental restoration site by
Holloman AFB.
5.0
•
•
•
6.0

EXECUTING AGENCIES
U.S. Army Engineering and Support Center, Huntsville (CEHNC)
U.S. Army Corps of Engineers, Albuquerque District (CESPA)
Air Force Civil Engineer Center
SCOPE OF INTERIM MEASURES

6.1 The scope of the IM is to complete the tasks necessary to remove MEC, MPPEH,
CWM, BWM, CACM, BACM, and NMRD in accordance with RCRA, DoD, Department of the Army
(DA),
the National Contingency Plan, Comprehensive Environmental Response,
Compensation, and Liability Act, Air Force, and USACE regulations and guidance, including
interim guidance, standards, manuals, and all applicable Data Item Descriptions.
6.2 The IM field scope will include the following activities:
•
•

Surface clearance, brush clearing, dynamic geophysical data collection, cued
geophysical data collection, AGC analysis, selection, and reacquisition of
subsurface anomalies.
Removal of all MEC, CWM, BWM, CACM, BACM, and NMRD from burial trenches
and target anomalies in Landfill 29. Intrusive investigation of trenches and single
point anomalies will be conducted in a vapor containment structure (VCS) outfitted
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with a chemical agent filtration system (CAFS). Excavation will be conducted using
a remote-controlled excavator allowing the operator to excavate from the command
post to distances as far as to 1,500 feet away.
MC sampling and waste characterization sampling.
Material management, to include packaging, transport, and storage of CWM and
BWM in an interim holding facility (IHF); and management of MEC, MPPEH,
material documented as safe (MDAS), material documented as explosive hazard
(MDEH), CACM, BACM, hazardous and toxic waste, and investigation-derived
waste.

7.0

SAFETY CRITERIA

7.1

Explosive Hazards

7.1.1 Based on the historical documents (see Section 4.0), the munition with the
greatest fragmentation distance (MGFD) for the IM is the M50 Incendiary Bomblet. This MGFD
was used to determine the minimum separation distance (MSD) for unintentional
detonations, which is a protective distance based on the Hazardous Fragment Distance (HFD).
Both the MSD and HFD are presented in Table 7.1, and the HFD is presented on Figure 7.1
(Appendix A). Refer to Appendix B for the calculations of the MSD and HFD. In addition, the
maximum fragmentation distance – horizontal (MFD-H) and maximum fragmentation distance
– vertical (MFD-V) for intentional detonation of the M50 Incendiary Bomblet are included in
Table 7.1. The MFD-H is also shown on Figure 7.1. Per project team consensus, intentional
detonation of the M125 and E61R4 will not be conducted because these items will be handled
as suspect CWM/BWM, even if a liquid line is not present.
The location of the support facilities area (e.g., command post, personnel
decontamination station [PDS], etc.) are also shown on Figure 7.1. The position of the support
facilities may be adjusted from that shown based on site conditions, but facilities will be
located outside the Public Access Exclusion Distance (PAED) (see Section 7.2.3).
7.1.2 If conventional MEC with a greater MSD than the selected MGFD is encountered,
then the MSD will be adjusted in accordance with DDESB Technical Paper (TP) 16:
Methodologies for Calculating Primary Fragment Characteristics (a copy of this document will
be available on site). Operations will continue, and an amendment to this MRCSS will be
expeditiously submitted for approval. Quantity-Distance (Q-D) arcs will be adjusted
accordingly. If CWM is encountered with a greater chemical exclusion zone, an amendment
to this MRCSS will be issued and approved prior to continuing operations. Disposal
procedures for convention MEC are addressed in Section 8.1.
7.1.3 MPPEH handling procedures will be in accordance with Engineer Manual (EM) 2001-15, EM 385-1-97, DESR 6055,09 Edition 1, and DoD Instruction 4140.62. MPPEH will be
assessed and its explosives safety status determined and documented prior to transfer within
the DoD or release from DoD control. Prior to release to the public, MPPEH will be
documented by authorized and technically qualified personnel as MDAS after a 100-percent
inspection and an independent 100-percent re-inspection to determine that it is safe from an
explosives safety perspective.
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Table 7.1 Minimum Separation Distances
Minimum Separation Distance (feet) (1)
For Unintentional Detonations

Area
Landfill
29

For Intentional Detonations

Mechanized
MEC
Actions
(K18)(2)

Team
Separation
Distance
(K40)

Hazardous
Fragment
Distance
(HFD)

Maximum
Fragment
Distance,
Horizontal
(MFD-H)

Maximum
Fragment
Distance,
Vertical
(MFD-V)

Using
Sandbag
Mitigation

Using Water
Mitigation
Carboys/Pool

10 lb M125/
M125A1 GB
Bomblet
(Empty)

15

34

168

N/A 3

N/A 3

N/A

N/A

4 lb Incendiary
AN-M50X-A3

12

27

192

1292

965

N/A

N/A

E61R4 Bomblet
(Biological)

3

7

32.7

N/A 3

N/A 3

N/A

N/A

MEC

Notes:
1. See Attachment B for the Fragmentation Data Review Forms and documentation of MSD.
2. Robotic excavation is planned. Inclusion of a K18 distance is a contingency if manned equipment
operation is necessary. The K18 distance used because equipment operator will wear double hearing
protection. Earth-moving machinery used for low input mechanized MEC excavation will be up-armored
(if robotic excavation is not used [see the Fragmentation Data Review Form in Appendix B for armoring
requirements]).
3. Per project team consensus, intentional detonation of the M125 and E61R4 will not be conducted.
N/A: Not an acceptable disposal method.
Bolded distance values will be used for the MSDs.
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CWM Hazards
7.2.1

Maximum Credible Event (MCE)

An MCE is considered when determining the EZ to be maintained during intrusive CWM
and BWM response operations. The MCE is the worst-case release of a chemical agent (CA)
from a munition, bulk container, or process that could reasonably be expected to occur as a
result of an unintended, unplanned, or accidental release. The event must be realistic with a
reasonable probability of occurrence. The calculated distances for the MCE are for intrusive
activities that are conducted outside of engineering controls. Although previous responses at
the site have identified explosively-configured munitions with inert liquid filler (e.g., water, antifreeze), the history of the testing program at Holloman AFB indicates that CWM (particularly
Sarin (GB) filled munitions) may have been used at the installation. Also, considering that
classified documents related to the testing area are known to exist, the full extent of the
hazards that may be present within the Landfill 29 site are not fully understood. Based on
this information, the munition identified as the MCE to be used for planning and executing the
removal operations is the:
•

M125/E54R6, 10-lb, non-persistent gas bomb filled with 2.6 pounds of GB.
7.2.2

1% Lethality Distance for MCE

7.2.2.1 The 1% Lethality Distance is the calculated distance arc from the agent source
at which airborne concentrations of CA are present which would result in one fatality per 100
persons. The 1% Lethality Distance is calculated using the MCE and meteorological
conditions. Air dispersion modeling was conducted by the USACE using D2PC V2.0.4
(Appendix C) to determine the 1% lethality distance for safety of workers and the public. The
following scenario was modeled:
•

Intact M125/E54R6, 10-lb, non-persistent gas bomb filled with 2.6 pounds of GB

7.2.2.2 The 1% lethality distances from the D2PC modeling for the scenario above is
presented in Table 7.2. This model calculated the 1% lethality distance to be 2,352 feet
without engineering controls in place. When the VCS, fitted with CAFS, is used as an
engineering control, negative pressure contains the release to inside the confines of the VCS.
Hence the 1% lethality distance with engineering controls (VCS/CAFS) is 50 feet which is equal
to the largest linear dimension of the VCS. The VCS is a mobile structure that will be used
throughout the footprint of Landfill 29. Hence, Figure 7.1 (Appendix A) shows an initial VCS
location with the 1% lethality distance contained within the VCS footprint.
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Table 7.2
MCE Scenario
1% Lethality Distance (feet)

Scenario
Intact GB-filled M125/
E54R6 10-lb bomb

Agent

Quantity

Release

Without
Engineerin
g Controls

GB

2.6 lb

Instantaneous

2,352

With
Engineering
Controls
(VCS/CAFS)1

With
Engineering
Controls (IHF/
CAFS)2

50

16

1 When the IM is conducted inside a VCS equipped with CAFS, negative pressure contains the release to inside the

confines of the VCS. Hence, the 1% Lethality Distance is inside the VCS, which is equal to a distance of 50 feet (the
greatest linear dimension of the VCS).
2 When

the IHF is equipped with CAFS, negative pressure contains the release to inside the confines of the IHF.
Hence, the 1% Lethality Distance is inside the IHF, which is equal to a distance of 16 feet (the greatest linear
dimension of the IHF).

7.2.3

Public Access Exclusion Distance (PAED) for VCS Operations

The PAED is defined as the greater of the inhabited building distance (IBD) or the 1%
Lethality Distance (with engineering controls). Based on DESR 6055.09, Edition 1, Section
V3.E3.1.2.1.1, the minimum IBD for populous areas is the HFD, which is 192 feet (Table 7.1).
While operating within the VCS with CAFS, the 1% lethality distance will be limited to the
confines of the VCS (50 feet); therefore, the PAED will be 192 feet (the IBD). The PAED is
presented in Table 7.3. The 1% Lethality Distance (with VCS/CAFS) and IBD are presented on
Figure 7.1 (Appendix A).
Table 7.3

Public Access Exclusion Distance (with VCS/CAFS)

Intrusive Activity
CWM/BWM/MEC
Excavation (within the
VCS with CAFS)

1% Lethality Distance w/ VCS
and CAFS (feet)

IBD1
(feet)

50 (Inside VCS, 50’ is the
largest dimension of the VCS)

192

Based on DESR 6055.09, Edition 1, Section V3.E3.1.2.1.1: “For populous locations provided
IBD protection, the minimum distance is the HFD.”
1

Bolded distance values (the larger of the 1% lethality Distance and IBD) will be used for the
Exclusion Zones.

7.3

IHF Siting Plan Summary

7.3.0.1 When the Parsons Senior Unexploded Ordnance (UXO) Supervisor (SUXOS) and
UXO Safety Officer (UXOSO) have determined that the risk of movement of munitions with an
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unknown liquid filler and temporary storage is acceptable, these munitions will be stored in
an IHF compound at Holloman AFB. The IHF will be sited north-northwest of the former Landfill
29, adjacent to the north-south unnamed road located to the west of the former landfill
(Figure 7.2 in Appendix A).
7.3.0.2 The IHF consists of a portable storage building designed to store Category II
(AA&E) unknown liquid filled munitions in accordance with AR 190-11 standards, specifically
CWM sealed in an approved container (e.g., multiple round container [MRC]). The IHF building
is a prefabricated, single-story, modular unit constructed of insulated metal panels. Light
fixtures are mounted interior and exterior. An integral leak-tight secondary containment sump
is located beneath the metal grating floor and is equipped with an accessible exterior drain.
The IHF is equipped with an internal self-actuating dry chemical fire suppression unit and is
constructed with 2-hour fire-rated walls. The IHF is ventilated by passive airflow through
louvered vents which are normally closed while CWM is stored. The IHF design also includes
a filter connector port with a replaceable plug. The port can be hooked up to a CAFS that can
remove agent contaminated air from inside the IHF. The IHF has two monitoring ports near
the entry doors, one 6 inches from the floor and one 6 inches from the ceiling, for sampling
the interior air quality of the IHF. When CWM is stored inside, the air quality in the IHF will be
monitored for CA prior to entry of personnel.
7.3.0.3 Signs will be placed on the fence surrounding the IHF stating, “Danger –
Unauthorized Personnel Keep Out.” Appropriate placarding, based on the specific CA(s) and/
or BA(s) being stored, will be presented on the exterior surface of the IHF.
7.3.0.4 Several security measures will be included during the siting to prevent nonauthorized personnel from entering the IHF while CWM and/or BWM is being stored within.
The IHF will be surrounded by a 6-foot chain-link fence, built in accordance with AR 190-11,
section 5-3. Clear zones will extend 12 feet around the outside perimeter fence and 30 feet
around the IHF inside perimeter. These perimeter areas will be free of obstacles and
vegetation. A personnel gate and a vehicle gate will provide access to the IHF and will be
secured with commercial locks. The doors to the IHF will be secured by two high-security locks.
The Parsons onsite representative will maintain control of the keys to the IHF compound gates.
The CEHNC Ordnance and Explosives Safety Specialist (OESS) will maintain control of the keys
to the IHF security door locks. A key control system will be established that no one will be
allowed to interchange access to keys. Upon conclusion of the IM, if CWM and/or BWM is
stored in the IHF, each key will be turned over to Holloman AFB personnel.
7.3.0.5 In accordance with AR 190-11, Section 5-4, security lighting will be installed that
provides exterior lighting to a 30-foot perimeter around the IHF including the exterior doors
and vehicle and pedestrian gates. Lights will be installed on the IHF so they are not accessible
to unauthorized personnel.
7.3.0.6 The IHF will be equipped with an Intrusion Detection System (IDS) or, if an IDS
cannot be used, a security guard service will be provided in accordance with AR 190-11,
section 3-6.
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7.3.0.7 A lightning protection system will be installed to protect the IHF. This system will
be installed and tested in accordance with Department of the Army Pamphlet (DA PAM) 38564 and Army Regulation (AR) 385-10.
7.3.0.8 The various Q-D arcs are presented in the subsequent paragraphs, summarized
in Table 7.4, and presented on Figures 7.1 and 7.2 (Appendix A). The distances presented in
this table are discussed in the following sections.
Hazard Distances for IHF Siting (with CAFS)

Table 7.4

Distance Arc

Distance from the IHF (ft)

Intra-Line Distance (ILD)

15 1

Inhabited Building Distance (IBD)

168 2

Public Traffic Route (PTR) Distance

117 3

1% Lethality Distance (with CAFS)

16 4

Public Access Exclusion Distance

168 5

1 – Based on 0.589 pounds net explosive weight (NEW), DESR 6055.09, Edition 1 Table V3.E3.T4, un-barricaded
distance
2 – Based on DESR 6055.09, Edition 1, Section V3.E3.1.2.1.1: “For populous locations provided IBD protection, the
minimum distance is the HFD.” It is assumed that conventional munitions will not be stored inside the IHF, hence
the IBD is based on the M125/E54R6 10-lb bomb (HFD = 168’).
3 – PTR Distance is 60% of the IBD
4 – When the IHF is equipped with CAFS, negative pressure contains the release to inside the confines of the IHF.
Hence, the 1% Lethality Distance is inside the IHF, which is equal to a distance of 16 feet (the greatest linear
dimension of the IHF).
5 – The PAED for IHF siting is the greater of the IBD or 1% Lethality Distance

7.3.1

IHF Public Access Exclusion Distance

The PAED for IHF siting is the greater of the IBD or 1% Lethality Distance. The calculated
1% Lethality Distance for the IHF (with CAFS) is based on the MCE of the instantaneous
release of 2.6 pounds of GB from an intact M125/E54R6 10-lb bomb in an MRC inside the
IHF. When the IHF is fitted with a CAFS, negative pressure contains the release to inside the
confines of the IHF. Hence, the 1% lethality distance with engineering controls (IHF/CAFS) is
16 feet which is equal to the largest linear dimension of the IHF (Figure 7.2, Appendix A). The
IBD (168 feet) is greater than the 1% Lethality Distance for the IHF with CAFS (16 feet). Hence,
the PAED is equal to the IBD, 168 feet. Note, it is assumed that conventional munitions will
not be stored inside the IHF, hence the IBD is based on the M125/E54R6 10-lb bomb, not
the M50 Incendiary Bomblet.
7.3.2

Intra-line Distance and Public Traffic Route Distance

7.3.2.1 The IHF will be sited to accommodate CWM with an explosive component. The
M125/E54R6 was selected as the MGFD for IHF siting. The TNT equivalent for one
M125/E54R6 10-lb bomb is 0.589 pounds (Appendix B). The ILD, IBD, and PTR distances for
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0.589 pounds net explosive weight (NEW) (one M125/E54R6 10-lb bomb) are shown in
Table 7.4.
7.3.2.2 Stoppage of propagation is assumed when the M125/E54R6 is packaged in
accordance with the requirements outlined in the Explosive Safety Submission for the 7-inch
by 27-inch MRC (CEHNC, 2006). Although the NEW of the M125/E54R6 is greater than the
NEW of any munition tested in the 7-inch by 27-inch MRC, assumptions can be derived using
the minimum thickness of mild steel required to prevent perforation upon unintentional
detonation of the M125/E54R6, which is 0.28" (Appendix B). The minimum wall thickness of
the 7-inch MRC is 0.134” and is described as having "perforation mitigation characteristics
somewhere between mild steel and hardened steel" (CEHNC, 2006). To be conservative, the
wall of the MRC will be considered as mild steel. Hence, the M125/E54R6 could conceivably
penetrate the wall of the MRC in which it is contained and an adjacent MRC (total mild steel
thickness of 0.268”). However, if another M125/E54R6 is stored in the adjacent MRC, there
would be stoppage of propagation because the wall thickness of the M125/E54R6 is 0.2".
These calculations are conservative because the mitigative properties of the vermiculite and
wooden shipping crate surrounding the MRC are not accounted for, and only munitions that
are deemed acceptable for packaging and transport will be packaged and stored in the IHF.
Further, an explosives safety quantity-distance of 168 feet from the outside of the IHF has
been applied (Figure 7.2, Appendix A). Although the walls of the MRC and IHF would reduce
the energy of fragment escaping the MRC to below the HFD of 168 feet, the full HFD distance
is used to be conservative.
7.4

CWM Transportation Plan Summary

7.4.1 Munitions or other items with an unknown liquid filler will be initially evaluated by
the Parsons SUXOS and UXOSO, who will determine whether the condition of the
munition/item is acceptable to be moved , transported, and stored pending its assessment
and final disposition. Where determined acceptable to do so, these munitions will be
appropriately packaged in an approved container (e.g., MRC, prop charge can) and
transported to the IHF by Parsons personnel. The transport vehicle will be inspected using DD
Form 626. The packaged item will be placed in a wooden overpack container and loaded
onto the transport vehicle. Tie-downs and bracing will be inspected to ensure containers are
adequately secured. Public roads will not be used for on-site transport to the IHF.
Transportation and custody documentation will be completed by Parsons personnel. A chainof-custody will be established and maintained from initial discovery to final disposal, per
AR 740-26.
7.4.2 Stakeholders may decide munitions need to be shipped off-site for destruction and
treatment. If this procedure is determined to be the preferred operation, a Transportation Plan
that includes the roles and responsibilities of agencies involved in the movement will be
prepared by the Recovered Chemical Materiel Directorate (RCMD) once the specific types and

W912DY-17-D-0005, TO F-0776

June 12, 2019

Former Army Landfill 29 Holloman AFB
Otero County, New Mexico
Chemical Safety Submission

Revision 0
Page 11

quantities of materials to be transported are known. Questions about transportation planning
should be directed to the RCMD, as follows:
Recovered Chemical Materiel Directorate
Contact Name: Russell Fendick
Phone: (410) 436-8094
E-mail: Russell.Fendick@us.army.mil
7.5

Engineering Control Structure Summary

7.5.1 The VCS is a steel Quonset hut shaped building that has been demonstrated to
maintain structural integrity and contain the blast effects (excluding fragmentation) from the
explosion of chemical munitions as well as contain the release of chemical agent associated
with the munition. The VCS to be used at the former Landfill 29 is a standard arch structure
that is 16.8 feet high, 30 feet wide and 50 feet long. The VCS is assembled by bolting together
2-foot by 10-foot preformed Galvalume panels that are bolted to a steel I-beam base. Access
to the inside of the VCS is through a vestibule with two small personnel doors and a large rollup garage style door.
7.5.2 The use of the VCS with the CAFS reduces the MCE and NOSE distance to within
the containment structure, but does not provide a reduction in the HFD. The most
conservative estimate for total vent holes in the VCS due to fragmentation is to assume that
all of the case perforates the VCS. The total area of the 10 lb M125/M125A1 case is 157.3
in2. This area can be used with the venting areas recorded in tests 5 & 6 of the 1997 VCS
tests (Chemical Capacity Tests for the CEHNC Steel Arch Vapor Control Structure, 1997) to
size the filtration and air handling units properly. An engineering assessment for the VCS is
included in Appendix D.
7.5.3 When in operation, the VCS will be maintained under negative pressure with a CAFS
specifically designed to remove agent vapors and particulates. The CAFS will be mobile (sited
on a flat-bed truck or trailer) and will be connected to the VCS by flexible ducting
(approximately 18 inches in diameter). The CAFS will be powered via generator with a
secondary generator configured to engage immediately if there is a power failure on the
primary generator. Specifications for the CAFS are provided by the Combat Capabilities
Development Command-Chemical Biological Center (CCDC-CBC) and contained in Appendix I
of the UFP-QAPP.
7.5.4 During intrusive operations, the VCS will rest on the ground surface with sheets of
plastic and sandbags, or similar materials, used to seal the structure to the ground. Prior to
moving the VCS, all spoils will be containerized and moved to the IDW staging area.
Confirmation soil samples will be collected, and the open excavation will be covered in plastic.
The VCS can then be moved as a non-intrusive operation. To move the VCS, the structure will
be lifted by crane and the use of spreader bars and anchor points attached to each end of the
VCS. The crane will be situated on matting, as needed, and outside of the landfill footprint to
the extent possible.
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8.1.1 If an item is encountered that appears to be a munition or could be explosively
configured, the UXOSO will be notified and a team consisting of UXO-qualified personnel will
be sent down range (if not already present) and begin a preliminary assessment. The
assessment will determine if the item is MEC and/or is explosively configured. If the item could
be potential CWM, then procedures in Section 8.2 will be followed.
8.1.2 If an item is not potential CWM, but is potential UXO or discarded military munitions
(DMM), the SUXOS and UXOSO will perform an assessment of the item to determine whether
it is acceptable to move within the munitions response site where the item was found.
Explosive operations will follow the procedures outlined in the approved UFP-QAPP, Standard
Operating Procedures (SOPs), and EM 385-1-97, Explosives Safety and Health Requirements
Manual. Demolition operations will be performed daily or items will be properly guarded until
operations can be conducted.
8.1.3 Conventional UXO or DMM determined to be unacceptable to move by the SUXOS
and UXOSO will be blown in place (BIP). Coordination with the Command Post and Airfield
Operations will be required before a BIP to schedule a timeframe that will result in the least
amount of disruption to Base operations. The SUXOS and UXOSO will follow procedures in
this MRCSS and the approved UFP-QAPP for addressing evacuation and site control, MSDs,
BIP procedures, and operations in populated/sensitive areas. When items are BIP, approved
engineering controls may be used to minimize blast and fragmentation effects. Sandbag
mitigation for demolition will be used as described in Use of Sand Bags for Mitigation of
Fragmentation and Blast Effects due to Intentional Detonation of Munitions (HNC-ED-CS-S98-7, Amendment 2, dated November 13, 2014), Revision of DDESB Approval for Use of
Sandbags for Mitigation of Fragmentation and Blast Effects Resulting from Intentional
Detonation of Munitions (DDESB Memorandum, dated May 22, 2014), the Environmental and
Munitions Center of Expertise Safety Advisory dated 7 November 2011, and DDESB TP 16.
These controls will be applied to mitigate fragmentation and blast hazards created during
demolition operations for single item detonations. A copy of HNC-EDCS- S-98-7 and DDESB
TP 16 will be available on site if these engineering controls are to be used. If a MEC item is
found that is not in the Fragmentation Database, sandbag mitigation or water mitigation will
not be used without a munition-specific calculation being made to confirm applicable MSDs.
8.1.4 If both the SUXOS and UXOSO determine UXO or DMM are acceptable to move, the
UXO or DMM may be relocated to a collection point from where the item was found for
destruction using consolidated shots.
•

Collection points. Collection points are those areas used to temporarily
accumulate MEC determined acceptable to move by the SUXOS and UXOSO,
pending destruction at the end of the day using consolidated shots. MEC items at
collection points must be laid out as shown in the CEHNC publication Procedures
for Demolition of Multiple Rounds (Consolidated Shots) on Ordnance and
Explosives Sites dated March 2000; a copy of this document will be available on
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site. The maximum NEW at a collection point will be limited such that the K40
overpressure distance for the total NEW does not exceed the HFD for the area.
•

Consolidated shots. Consolidating multiple MEC is anticipated for this project if
the MEC are determined acceptable to move by the SUXOS and UXOSO. In this
event, the CEHNC publication Procedures for Demolition of Multiple Rounds
(Consolidated Shots) on Ordnance and Explosives Sites, dated March 2000 will
be used; a copy of this report will be available on site. The maximum NEW for a
consolidated shot will be limited such that the K328 overpressure distance for the
total NEW (including donor charges) does not exceed the MSD for the intentional
detonation.

8.1.5 Prior to MEC operations, non-essential personnel will be evacuated from the EZ in
accordance with the distances established based on item-specific MSDs and engineering
controls in accordance with the fragmentation database of DDESB TP 16. Personnel will
remain outside the EZ until MEC operations are completed. While preparing UXO or DMM for
detonation, the UXOSO will ensure the number of personnel on site is kept to the minimum
required to safely accomplish the disposal mission. Authority to initiate demolition operations
will rest solely with the SUXOS. The UXOSO will be responsible for ensuring personnel have
been accounted for and that the area is secure prior to the SUXOS authorizing the detonation
of explosive charges. The SUXOS will ensure the proper personnel at Holloman AFB are
notified in advance of a planned demolition shot.
8.1.6 Parsons maintains the necessary licenses (Bureau of Alcohol, Tobacco, Firearms
and Explosives Type 20 “Manufacturer of High Explosives”) authorizing the purchase,
transportation, and usage of explosives onsite, and will make copies available for local, state,
and federal authorities upon request. Individuals who are authorized to receive, issue,
transport, and use explosives will be accountable by signing receipt documents when
necessary. The individuals held accountable will obtain the receipts for all explosives
purchased and delivered, and certify in writing the explosives were used for their intended
purpose.
8.1.7 Donor explosives will be procured through an “on-call” local vendor.
8.2

Chemical Warfare Materiel Siting Requirements
8.2.1 For the purposes of this IM, suspect CWM will be defined as follows:
•

A container with CWM markings, or

•

MEC with an unknown liquid fill, or

•

An unidentifiable intact container that contains liquid or potential CA residue.

8.2.2 If suspect CWM is discovered, the following procedures will be followed:
•

The down range team, consisting of UXO-qualified personnel, will perform a
preliminary visual evaluation of the unknown item. If the item is suspected to be
CWM, the CEHNC OESS will be contacted and further evaluation will be conducted
by the Parsons SUXOS and UXOSO. These evaluations will be based on
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circumstances of the discovery, air monitoring results, visual examination,
physical characteristics, X-ray imagery, and other non-intrusive tests as
appropriate. Parsons will:
a) Determine whether the MEC with unknown liquid fill is acceptable to be
moved, transported, and stored pending its assessment and final
disposition.
b) Photograph the item and record its dimensions and estimated weight.
c) Determine using X-ray equipment whether the item contains a liquid line.
d) Depending on the condition of the item:
1) Place the item in double 6 mil or greater plastic bags or wrap the
item in 6 mil or greater plastic sheets; and secure the item in a
MRC; or
2) Secure the item in place under double 6 mil or greater plastic
sheets with sand bags, weights or other suitable methods; and
e) Label packaged items with a unique identifier before transport.
f) Establish chain of custody by completing DD Form 1911 (Materiel Courier
Receipt).
•

Where a positive determination of fill cannot be made, the most hazardous
potential CA for the item involved will be assumed.

•

Custody of the munition will be established and maintained until the fill is
identified and final disposition is achieved. The U.S. Army Chemical Materials
Agency (CMA) is responsible for accountability of RCWM pending its final
disposition.

8.2.3 The disposition of the MEC item with unknown liquid fill will be conducted with the
support from DoD agencies, such as the 20th CBRNE Command, RCMD, or others, including
potential collaboration with state and federal environmental regulators and safety officials.
Munitions with an unknown fill that are later determined by the MARB to be CWM will normally
be treated (i.e., destroyed) on site using an approved contained destruction technology. Under
certain circumstances CWM may be disposed of in another fashion (e.g., transport and
treatment off-site, open detonation) pending coordination and concurrence with appropriate
state, federal, and DoD agencies and, when appropriate, with concurrence by the Centers for
Disease Control and Prevention, U.S. Department of Health and Human Services.
8.2.4 If a munition is determined to be CWM by the MARB, DoD-approved CWM
destruction/detonation equipment may be deployed to the site to destroy and treat the
munition. When a treatment system is approved, a Chemical Safety Submission specific to
that equipment will be required. An amendment to this MRCSS may also be required to
address how the system will be used. A pre-operational survey will normally be conducted
prior to treatment operations; exceptions will be approved by the Deputy Assistant Secretary
of the Army (Environment, Safety, and Occupational Health) in coordination with the CMA.

W912DY-17-D-0005, TO F-0776

June 12, 2019

Former Army Landfill 29 Holloman AFB
Otero County, New Mexico
Chemical Safety Submission

9.0

SAMPLING PLAN SUMMARY

9.1

Soil Sampling

Revision 0
Page 15

Environmental sampling activities are described in the UFP-QAPP.
9.2

Investigation-Derived Waste Sampling

9.2.1 Investigation-derived waste (IDW) for this project is anticipated to include agent
contaminated media, MD, other debris (i.e., not related to munitions), and Personal Protective
Equipment (PPE). Assessment and handling of CWM, MEC, and MPPEH is described in
Sections 7.0 and 8.0 of this MRCSS.
9.2.2 Other debris and MD recovered during intrusive activities will be classified as being
a CA hazard or a non-CA hazard. Items considered in the field to present potential CA hazards
(e.g., CWM-related debris, experimental test apparatus, and other potentially contaminated
equipment) will be placed in containers or wrapped in plastic capable of being sealed and
heated. These items will be heated, and the ambient air will be monitored for CA by CCDC-CBC
(i.e., headspace analysis). Unless positively identified as non-chemical related, MD will be
treated as CA suspect and monitored for CA. If monitoring detects agent vapor above the
short-term exposure limit (STEL)/vapor screening level (VSL), the containerized or wrapped
materials will be decontaminated, and the container (or placed in a container if not already)
will be sealed and the exterior washed with a decontaminating solution of (5% sodium
hypochlorite or other appropriate solution, depending on the agent detected) and rinsed.
Decontamination solution and rinse water will be retained in a sump for disposal.
9.2.3 PPE will be segregated from the general waste stream after processing through
the PDS and will be double-bagged and dated for tracking purposes. All PPE will be tracked as
if worn in a contaminated environment until proven otherwise via analytical results. If air
monitoring during the work shift has confirmed an airborne concentration of CA above the
detection levels, or if soil samples collected during that work shift were collected and exhibit
concentrations of CA or BA above their respective laboratory action levels, the PPE will be
drummed and disposed of accordingly (as CA- or BA-contaminated). If there are no airborne
detections of CA during a work shift, or if headspace analysis or soil sample analysis of
material recovered during that work shift do not exhibit concentrations of CA or BA above their
respective laboratory action levels, the PPE can be placed in the general waste stream (i.e.,
dumpster).
9.2.4 General scrap, trash, and other debris will not require monitoring for CA if there are
no indications of CA contamination. Non-contaminated (general) scrap will be disposed of in
accordance with applicable laws and regulations. Containers determined not to be CWMrelated will be processed and disposed of in accordance with applicable local, state, and
federal regulations, depending on the nature of the contents.
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10.0 AIR MONITORING SUMMARY
Air monitoring is summarized in Table 10.1. Air monitoring will be conducted by CCDCCBC in accordance with the approved Air Monitoring Plan prepared by CCDC-CBC (Appendix G
of the UFP-QAPP). The intent of air monitoring is to indicate to workers when a hazardous
atmosphere is present and to maintain a record of worker exposure to airborne chemical
agents and industrial chemicals, thus ensuring the safety of the operators, the environment,
and the public. The choice of air monitoring equipment will be based on the type of monitoring
to be performed and the types of agents involved. The locations of monitors or sample ports
will be based on the operation, the airflow in the area, and the location of the source of agents.
Air monitoring procedures not addressed in the plan will require written guidance or
concurrence from CCDC-CBC Environmental Monitoring Laboratory (EML) management.
10.1 Chemical Agents of Concern for Air Monitoring
The chemicals of concern for operations at Landfill 029, Holloman AFB is GB.
Table 10.1
Chemical Name

Isopropyl
methylphosphonofluoridate

Air Monitoring Plan Summary

Abbreviation

GB Sarin

CAS
Number

107-448
5064223-4

Airborne Exposure
Limit
WPL
(mg/m3 )

STEL/VSL
(mg/m3 )

0.00003

0.0001

Monitoring
Equipment

MINICAMS
DAAMS
Analysis

WPL = Worker Population Limit
STEL = Short Term Exposure Limit
VSL= Vapor Screening Level
10.2 Worker Exposure Limits
10.2.1 Airborne Exposure Limits (AEL)
An airborne exposure limit (AEL) is a general term that describes the maximum allowable air
concentrations for occupational and general population exposure to CWM. AELs for chemical
warfare agents are published in the Department of the Army Pamphlet (DA PAM) 385-61 (Nov
2012) and are referenced in Table 10.1.
10.2.2 Worker Population Limit (WPL)
10.2.2.1 The WPL is the maximum allowable 8 hour time-weighted average
concentration that an unmasked worker could be exposed to for an 8 hour workday, 40 hours
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per week, for 30 years without adverse effect. There is no health significance from a single or
short-term exposure of this concentration. Low level historical monitoring using a depot area
air monitoring system is conducted if workers are performing intrusive operations unmasked.
10.2.2.2 The action limit for WPL methods will be 0.5 WPL. The laboratory will notify the
command post (CP) of any confirmed detection of chemical agent at or above the action limit.
10.2.2.3 All WPL Depot Area Air Monitoring System (DAAMS) samples shall be analyzed
within 72 hours following the end of sample collection.
10.2.2.4 When reporting agent detections from two samples or methods from the same
sampling event, the greater of the two concentrations will be reported to represent the worst
case condition.
10.2.3 Short-Term Exposure Limit (STEL)/Vapor Screening Level (VSL)
The STEL is the maximum concentration to which unprotected chemical workers may be
exposed for up to 15 minutes. The VSL is equivalent to the absolute STEL concentration. The
VSL is not tied to a 15 minute exposure time, it is concentration based. Site operations will be
monitored using the VSL. Near real time monitoring is conducted at the VSL.
10.3 Monitoring Systems Descriptions
10.3.1 Depot Area Air Monitoring System (DAAMS)
10.3.1.1 The DAAMS is a portable air-sampling unit, which is designed to draw a
controlled volume of air through a glass tube filled with a solid sorbent collection material (for
example Tenax-TA). As the air is passed through the solid sorbent tube, agent is collected on
the sorbent bed. After sampling for the predetermined period of time and at a predetermined
flow rate, the tube is removed from the vacuum line. The tube is transferred to the CCDC-CBC
onsite mobile laboratory, or shipped to the CCDC-CBC EML. DAAMS monitoring is performed
for one of two purposes; confirmation of Miniature Continuous Air Monitoring System
(MINICAMS) alarms and historical sampling. The purpose of DAAMS confirmation samples is
to confirm or refute a near real time (MINICAMS) alarm. The purpose of historical DAAMS
samples is to verify the absence of low level chemical agent airborne concentrations in and
around the site.
10.3.1.2 Historical DAAMS methods shall meet class I criteria defined in the CCDC-CBC
EML Laboratory and Monitoring Quality Control Plan (LMQCP).
10.3.1.3 Confirmation methods shall meet class III criteria as defined in the CCDC-CBC
EML LMQCP.
10.3.2 Miniature Continuous Air Monitoring System (MINICAMS)
A MINICAMS is an automatic air monitoring system that collects compounds on a solid sorbent
trap or a fixed-volume sample loop, thermally desorbs them into a capillary gas
chromatography column for separation, and detects the compounds with a Halogen Selective
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Detector (XSD), or a Flame Photometric Detector (FPD). It is a lightweight, transportable, lowlevel monitor designed to respond in less than ten minutes. The MINICAMS is designed to
provide a visual and audible alarm if agent vapors exceed the alarm set point. The MINICAMS
consists of a monitor (sample collection, analysis, detection, and alarm equipment), vacuum
pump, heated sample transfer lines, compressed gases, and computer. In the sampling cycle,
a vacuum pump draws air into the MINICAMS system through a heated sample transfer line.
The transfer line is heated to prevent condensation of any chemical warfare agents on the
walls of the transfer line. The current maximum length of the heated sample line shall not
exceed 150 feet. Following analysis, the MINICAMS provides a direct readout in units of the
hazard level. A permanent trace of the chromatogram is stored in the computer. If chemical
warfare agent is detected at the hazard level preprogrammed by the operator, the MINICAMS
system alarm will activate and the workers will take immediate actions. The MINICAMS is
considered a near real time monitor because it does not sample continuously; air sampling is
stopped during the thermal-desorption step. Near-real-time methods shall meet class 1
criteria as defined by the EML LMQCP.
10.4 Types of Air Monitoring
Air monitoring procedures not addressed in this plan shall require written guidance or
concurrence from CCDC-CBCEML management. This includes, but is not limited to: monitoring
under tarps, monitoring open containers, and other monitoring activities not specifically
addressed in this plan or EML internal operating procedures.
10.4.1 Historical Monitoring
Historical monitoring, using DAAMS tubes for sample collection, is performed to provide
evidence that chemical agent concentrations in the area did not exceed published limits, to
document that no agent was released to the environment, and to document that workers are
not exposed to very low concentrations over long periods of time. All historical DAAMS samples
are analyzed within 72 hours of sampling termination.
10.4.2 Confirmation Monitoring
Confirmation monitoring is performed to validate or invalidate a positive measurement from
another monitoring system, either an NRT method or historical method. Alarm confirmation
for chemical agent MINICAMS VSL methods will be performed using DAAMS. DAAMS samples
are not used to immediately warn of hazardous conditions. Analysis of confirmation DAAMS
samples is required if the corresponding NRT monitor alarms for three consecutive cycles.
Confirmation samples may also be analyzed if requested by the Site Safety Officer.
Confirmation DAAMS samples will be delivered to the CCDC-CBC EML on-site laboratory, and
shall take priority over all other samples. Confirmation analysis is required after 3 consecutive
alarms from a VSL MINICAMS. Since true confirmation via air monitoring is not available, work
could resume if no source is found and air monitoring indicates no further alarms.
10.4.3 Near-real-time (NRT) Monitoring
NRT monitoring is conducted in areas where contamination is likely or possible, to determine
airborne chemical concentrations in the shortest amount of time at the monitoring level
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commensurate with engineering controls and worker protection. A NRT monitoring system has
the capability to automatically collect, analyze, and report/display the results within 15
minutes when chemicals are present at or above the STEL/VSL concentration. CCDC-CBC EML
will conduct near real time monitoring to the VSL using MINICAMS.
10.4.4 Monitoring Locations During VCS Operations
10.4.4.1 Work Space Monitoring
Work space monitoring (Historical, Confirmation, NRT) will be performed at the inlet
common duct to the CAFS. Workers will wear varying levels of Personal Protective Equipment
(PPE). Changes in PPE will be addressed in the work plan and/or health and safety plan. Work
space monitoring will serve to notify workers of airborne concentrations in the area. A VSL
MINICAMS will be available at all times during operations.
10.4.4.2 CAFS Monitoring
CAFS units will be used to ventilate the work space. The mid-bed locations of the filter
units will be monitored to identify any agent migration past the first carbon bed. The mid-bed
locations for each CAFS unit will be monitored on a rotating basis using MINICAMS configured
with a stream selection system. If there are 3 consecutive alarms at a mid-bed location, NRT
monitoring will be switched to the exhaust position. Confirmation DAAMS monitoring will be
conducted at each mid-bed location in case of NRT alarms. Historical DAAMS monitoring at
the WPL will be conducted at the inlet and exhaust of the CAFS unit during each operational
day.
10.4.4.3 Headspace Monitoring
There will be VSL MINICAMS available to perform soil headspace analysis and
scrap/PPE/bulk item headspace analysis at the VSL. DAAMS samples may also be collected
in order to provide headspace analysis. Re-useable PPE will be monitored with DAAMS at the
WPL. Headspace monitoring does not need to be available during intrusive operations.
10.4.4.4 Quadrant Monitoring
A dedicated MINICAMS NRT monitor for VSL MINICAMS will be available to provide
quadrant monitoring for possible chemical casualties in the PDS/Med Tent. DAAMS will be
used for NRT alarm confirmation.
10.4.4.5 First Entry Monitoring (FEM)
FEM is performed to ensure worker safety and to determine PPE requirements for workers
entering the IHF. If equipped with a filtration system, FEM at the IHF will be conducted at the
inlet to the filtration system. If not equipped with a filter system, FEM at the IHF will be
conducted at the lowest available monitoring port. FEM may be accomplished with VSL
MINICAMS, or with DAAMS for CWA. If MINICAMS are used, a minimum of two MINICAMS
sampling cycles will be performed in accordance with EML IOP MT-16. DAAMS tubes are
collected IAW EML IOP MT-11.
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11.0 PPE AND DECONTAMINATION SUMMARY
11.1 Personnel performing tasks shall use the appropriate level of PPE as specified in
Appendix A (Accident Prevention Plan and Site Safety and Health Plan) of the UFP-QAPP.
Excavations within the VCS will be conducted using remotely controlled equipment. Personnel
who enter the VCS during such operations will wear a minimum of Level C PPE due to the
potential presence of BWM/BACM. Biological agent (BA) cannot be detected with real-time
air monitoring, so protections afforded by Level C are required for all downrange tasks
conducted within the VCS. PPE may be upgraded in accordance with applicable regulations,
guidance, standard operating procedures, and this section. This MRCSS makes provisions for
using the following levels of PPE, in accordance with the hazards and contamination level
anticipated for each task: Level D, Level C, and Level B. Table 11.1 presents the PPE required
for each task completed during the IM and Table 11.2 presents the selection criteria for each
level of PPE.
11.2 The UXOSO will make sure that the proper PPE is used, the donning and doffing
procedures are known, personnel are trained in the proper PPE, and that the PPE fits properly.
The UXOSO will also ensure PPE use complies with all applicable regulations of Occupational
Safety and Health Administration, USACE, and the U.S. Army. As a general rule, levels of PPE
will need to be reevaluated if any of the following occur:
•

Appearance of previously unidentified or unanticipated chemicals, conditions or
task hazards;

•

Airborne concentrations exceed the action levels;

•

Ambient weather conditions change that impact the use of assigned PPE;

•

A new task is introduced or a previously assigned and evaluated task is expanded
in scope; or

•

PPE may be downgraded when the hazardous material or contaminant source has
been removed and MINICAMS air monitoring for at least three cycles has
decreased below the action levels for the PPE in use.

11.3 During IM intrusive operations, an emergency personnel decontamination station
(EPDS) will be established in the EZ to reduce or control gross contamination near the source.
This EPDS (step pan/water/bleach/brushes) will be set up downrange near the intrusive site.
The EPDS is used for gross decontamination but, during a true emergency may be by-passed
if there is an imminent danger to one of the team members due to an accident.
11.4 During IM intrusive operations within the VCS, a PDS will also be established in the
Contamination Reduction Zone (outside the HFD) to facilitate decontamination in the event
that CA is encountered and as a conservative precaution for biological agent (BA) . Personnel
exiting the EZ during setup and intrusive operations must process through the PDS because
there are no real-time indicators of exposure to biological agent (BA). To be conservative, all
personnel will be decontaminated with the assumption that biological agent is present on
outer garments. Outer garments, including Tychem F, may not be reused and will be
containerized and tracked as if worn in a contaminated environment until proven otherwise
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via analytical results. Air purifying respirators (APRs) will not be reused until they have been
field screened by an instrument capable of detecting anthrax spores. APR filters will be
changed after each 8-hour exposure.
11.5 Personnel and equipment decontamination will be conducted in accordance with
Appendix A (Accident Prevention Plan and Site Safety and Health Plan) of the UFP-QAPP.
Table 11.1
PPE Ensemble per Task
TASK

Initial PPE Required for Task

Mobilization/Demobilization

Level D

Site Setup

Level D

Brush Cutting

Level D

Road Preparation

Level D

Surface Clearance

Level D

DGM (IVS Setup)

Level D

DGM (Seed Installation)

Level D

DGM (Data Collection)

Level D

IHF Setup

Level D

VCS Construction

Level D

Moving VCS with Crane

Level D

Fueling Operations (outside VCS)

Level D

Fueling Operations (inside VCS)

Level C or B (based on air monitoring results)

Training

Level D, C, and B

Excavations

Level C or B (based on air monitoring results)

Soil Sample Collection

Level C or B (based on air monitoring results)

Spoil Pile Sorting (Inside the VCS)

Level C or B (based on air monitoring results)

Air Monitoring

Level C
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Table 11.1
PPE Ensemble per Task
TASK

Initial PPE Required for Task

Headspacing

Level C

PDS Operations

Level C or B (based on air monitoring results)

Downrange Equipment
Decontamination

Level C (with protective face shield)

X-Ray of Intact CWM

Level C or B (based on air monitoring results)

Intact CWM Assessment/Packaging

Level C or B (based on air monitoring results)

IHF Entry (BWM/CWM inside)

Based on first entry air monitoring results
(minimum Level C if potential BWM inside)

Emergency Rescue (CA Detected)

Level C or B (based on air monitoring)

IDW Handling (prior to waste
characterization results)

Level C

Backfilling

Level D

Table 11.2
Level of Protection

PPE Ensemble Selection Criteria
Criteria for Use

Level D

Initial level of protection for all non-intrusive activities and DGM seed
installation (with anomaly avoidance).

Level C

Initial level of all intrusive operations inside the VCS due to potential
presence of BA. Level C is also appropriate for CA component if the
following criteria are met:
•
•

Level B

Detected compounds at action limits but equal to or below STEL
for CA(1), if they apply; and
No CA splash hazard exists.

Upgrade to Level B for personnel working within the EZ if:
•

Air monitoring indicates detections equal to or above STEL for
CA(1) and
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No CA splash hazard exists.

1 Criteria

consist of airborne concentrations exceeding the alarms level (or exposure limit depending on the
compound), protective factor of the PPE (see Table 10.1).
2 MINICAMS

are not calibrated or certified at these levels.

12.0 MEDICAL SUPPORT SUMMARY
12.1 Medical support will be provided in accordance with the Interim Guidance for
Chemical Warfare Materiel Responses, dated April 1, 2009. Onsite ambulance services will
be contracted with a local ambulance company for intrusive operations. An ambulance staffed
with at least one paramedic and one emergency medical technician will be onsite at all times
during intrusive CWM response operations and all evaluation and destruction activities. The
ambulance personnel will be trained and current in certification for chemical warfare casualty
care, site-specific training in contaminants and at least one will be trained in advanced life
support. Every effort will be made to staff the site with two paramedics. This company will
provide emergency treatment and transport for decontaminated casualties to the approved
hospital.
12.2 Suspected or actual CA casualties will be transported to a Level 1 trauma center:
University of New Mexico Hospital, 2211 Lomas Blvd. NE., Albuquerque, NM 87106 , phone
# (505) 272-2111. Transport to University of New Mexico Hospital will consist of airlift via a
standing agreement with Gerald Champion Regional Medical Center. If air evacuation is not
available, the onsite ambulance will provide ground transport to the University of New Mexico
Hospital.
12.3 The primary hospital for non-CA related, life-threatening medical emergencies is the
Gerald Champion Regional Medical Center, 2669 N. Scenic Dr., Alamogordo, NM 88310,
phone # (575) 439-6100. The secondary hospital for non-life-threatening medical issues is
the Champion Urgent Care, 2539 Medical Dr., Alamogordo, NM 88310, phone # (575) 4665801.
12.4 A map with driving instructions and a list of emergency numbers will be carried in
each site vehicle and by all personnel with health and safety responsibilities. A Memorandum
of Agreement for medical support will be executed with the University of New Mexico Hospital
and Gerald Champion Regional Medical Center prior to initiation of intrusive operations.
13.0 PUBLIC PROTECTION PLAN SUMMARY
13.1 Public Notification
13.1.1 The former Army Landfill 29 is located on approximately 6 acres near the airfield
north of Periphery Road. The nearest occupied structure is Building 1001 located
approximately 450 feet south of the site boundary. Several other buildings and hangars are
located in proximity. The IM intrusive operations will be conducted within a VCS under negative
pressure conditions. Hence, personnel evacuation is not planned for this IM. If a CA release
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occurs within the VCS and is subsequently detected outside the VCS (e.g., CAFS exhaust),
notifications will occur as outlined below in the Subsection 13.2, Emergency Operations. A
Protection Action Plan (PAP) has also been prepared as a stand-alone document (Appendix E
of the UFP-QAPP). The PAP details site-specific training, education, and emergency
procedures for public protection . In addition, it is anticipated that a coordination meeting will
be held with Base stakeholders prior to mobilization to discuss the project objectives, field
procedures, and methods to ensure public safety in the event of a CA release.
13.2 Emergency Operations
13.2.1 In the event of an emergency condition, the CEHNC OESS will perform
notifications. The OESS, with the assistance of the SUXOS, will notify the following:
•
•
•

Huntsville Center: CEHNC PM, Allyn Allison – (256) 895-1121;
Parsons PM: Angie Welch (678) 969-2393; and
HAFB Command Post:(575) 572-4900

13.2.2 During emergency operations, the excavation team will be instituting emergency
procedures in an attempt to locate and control the source of the CA release. Emergency
procedures include covering the excavation or open containers/munitions with plastic,
containerizing soil in drums, or securing the lids of any open drums. Individuals who reside,
work, or routinely operate within 2,352 feet of LF29 during an accidental release will shelterin-place in accordance with the PAP.
13.2.3 The CEHNC OESS will report to the CEHNC PM who will be responsible for
preparation and transmittal to required personnel of the Chemical Event Report if requested
by the installation for the first discovery of a munition with an unknown liquid fill or a chemical
event (e.g., chemical accident, incident, or other circumstance where there is a confirmed or
likely release to the environment, exposure of personnel, or threat to security of CA materiel).
Additional notifications will be made by the CEHNC-OEC to the Army Operations Center, the
DA Safety Office, the U.S. Environmental Protection Agency’s National Response Center, and
the Headquarters USACE Emergency Operations Center. Media enquiries shall be referred to
the HAFB Public Affairs Office.
13.3 Downwind Hazard Modeling (D2PC) Calculations
D2PC is an atmospheric dispersion modeling program that assumes steady-state
diffusion of potential releases without accounting for terrain, vegetation, and manmade
structures. The D2PC computer program is coupled with the information on the CA and their
configuration identified from the selected MCE to produce dimensions or zones for safety.
Using the D2PC computer modeling program, the greatest downwind hazard distance is
calculated and is applied to the area of operations. Alternative to the use of the default
parameters presented in Appendix C, the 1% Lethality Distance may be calculated at the site
based on actual atmospheric conditions measured and recorded on an hourly basis.
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14.0 RESIDUAL RISK MANAGEMENT
14.1 Land Use Controls
At the completion of the IM, land use controls (LUCs) are recommended to prevent or limit
exposure to hazardous substances, pollutants, or contaminants that may remain within the
former Army Landfill 29 boundary. Potentially effective LUCs for addressing hazards at the
site are discussed below:
•
•

•

Access Restrictions – physical barriers, such as fences, can prevent or limit
uncontrolled access to a contaminated area. Such restrictions prevent or limit
access to both surface and subsurface hazards by potential receptors.
Administrative Restrictions – administrative restrictions can limit contact to
hazards by preventing or otherwise controlling the way receptors might be
exposed. Use restriction and regulatory controls dictate the type of development
that will occur on a site and the methods in which that development occurs.
Example administrative restrictions include land use restrictions, notations in the
Holloman AFB Master Plan (if applicable) identifying the hazards associated with
the area, and requirement for dig permits for any intrusive activity.
Hazard Notification – hazard notification involves methods of increasing potential
receptors’ awareness of the hazards that may be present at the site. Available
processes include signage and educational materials (“3Rs Explosives Safety
Program”). Placing signs around a contaminated area can help warn potential
receptors of the associated hazards so they can choose to avoid them entirely by
not entering the affected are or make them less likely to interact with potential
hazards. Signs can also be used in conjunction with access restrictions, such as
fencing.

14.2 Long-Term Management
Potential risks remaining at the completion of the IM will be managed through continued
monitoring and enforcement of the LUCs presented above (i.e., periodically assessing the
integrity of the fence, ensuring signs are in place and legible, continued distribution of
educational materials).
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APPENDIX B
FRAGMENTATION DATA REVIEW FORMS

Fragmentation Data Review Form
Database Revision Date 5/3/2018
Category:

Chemical, WP, & Incendiary Rounds

DODIC:

Munition:

10 lb M125/M125A1 GB Bomblet
(Chemical) - empty item

Date Record Created:

Case Material:

Steel, Mild

Last Date Record Updated:

Fragmentation Method:

Naturally Fragmenting

Secondary Database Category:

Submunition

Munition Case Classification:

Robust

Record Created By:

SDH

Individual Last Updated Record:
Date Record Retired:
Theoretical Calculated Fragment Distances

Munition Information and
Fragmentation Characteristics
Explosive Type:

1/9/2019

Tetryl

Explosive Weight (lb):

0.55

Diameter (in):

3.6250

Cylindrical Case Weight (lb):

2.29980

Maximum Fragment Weight
(Intentional) (lb):

0.0183

Design Fragment Weight (95%)
(Unintentional) (lb):

0.0023

Critical Fragment Velocity (fps):

4108

Sandbag and Water Mitigation Options
TNT Equivalent (Impulse):

1.07

TNT Equivalent Weight - Impulse (lbs):

0.589

Kinetic Energy 10⁶ (lb-ft²/s²):

0.1540

HFD [Hazardous Fragment Distance: distance to no more
than 1 hazardous fragment per 600 square feet] (ft):

168

MFD-H [Maximum Fragment Distance, Horizontal] (ft):

952

MFD-V [Maximum Fragment Distance, Vertical] (ft):

746

Overpressure Distances
TNT Equivalent (Pressure):

1.07

TNT Equivalent Weight - Pressure (lbs):

0.589

3.5 psi, K18 Distance (ft):

15

2.3 psi; K24 Distance (ft):

20

1.2 psi, K40 Distance (ft):

34

0.0655 psi, K328 Distance (ft):

275

"NOTE: Values shown within this section only address overpressure
hazards and do not account for applicable distance values for fragments
and debris as required per DoD 6055.09-M."

Minimum Thickness to Prevent Perforation (in)

Single Sandbag Mitigation
Required Wall & Roof Thickness (in)

Not Permitted

Expected Max. Throw Distance (ft):

Not Permitted

Minimum Separation Distance (ft):

Not Permitted

Double Sandbag Mitigation

Intentional

Unintentional

4000 psi Concrete
(Prevent Spall):

3.26

1.45

Mild Steel:

0.64

0.28

Hard Steel:

0.52

0.23

Aluminum:

1.34

0.62

Required Wall & Roof Thickness (in)

Not Permitted

LEXAN:

4.43

2.68

Expected Max. Throw Distance (ft):

Not Permitted

Plexi-glass:

2.93

1.50

Not Permitted

Bullet Resist Glass:

2.36

1.12

Minimum Separation Distance (ft):
Water Mitigation
Minimum Separation Distance (ft):

Not Permitted

Water Containment System:

Not Permitted

Note: Use Sandbag and Water Mitigation in accordance with all
applicable documents and guidance. If a donor charge larger than 32
grams is utilized, the above mitigation options are no longer
applicable. Subject matter experts may be contacted to develop site
specific mitigation options.

Item Notes
This analysis assumes the item is filled with no less than 2.6 lbs of
Chemical agent fill. Fill weights greater than 2.6 lbs will be
conservatively approximated using this analysis. If the weight of
chemical agent within the item cannot be confirmed it is recommended
that the empty munition analysis be used.

Distribution Statement D. Distribution authorized to the Department of Defense and U.S. DoD contractors only for AdministrativeOperational Use (x xxxxxxx 20xx). Other requests shall be referred to the Department of Defense Explosives Safety Board, 4800 Mark
Center Drive, Suite 16E12, Alexandria, VA 22350.
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APPENDIX C
D2PC CALCULATIONS

Scenario
Intact M125 GB Bomblet
Intact E61R4 with BA
Biological Agent in soil

Table 6.3 Scenario Evaluation
Hazard
Hazard Severity
Probability
Seldom
Catastrophic
Unlikely
Critical
Unlikely
Critical

Risk Assessment Code
High Risk
Low Risk
Low Risk

7.0 Downwind Hazard Methodology
7.1 Maximum Credible Event (MCE)
7.1.1 No Maximum Credible Event (MCE) analysis was conducted for the potential
biological contamination scenarios. An MCE analysis was conducted for the one scenario
for potential chemical agent contamination for this project. The calculations for the scenarios
follow.
7.1.2 Intact M125 GB Bomblet. Assume 2.6 pounds of GB in the bomblet. The release
mechanism is instantaneous as explosive material may still be present in the bomblet.
7.2 Down Wind Hazard Calculations
The following factors will be used for input for the D2PC program for an Intact M125
GB Bomblet:
Geographical Location: Not Defined (NDF)
Height of Mixing Layer: 750
Type of Munition/Item: Non
Type of Agent: GB (Sarin)
Type of Release: INS (instantaneous)
Pasquill Stability Factor: D
Windspeed (in meters per second): 1
Spill Source: 2.6 pounds of GB
7.3 Calculations for D2PC. Certain values used in the D2PC calculations are selected to
generate a more conservative result in the hazard zone calculations. The values of stability
factor D and wind speed of 1 meter per second produce a larger hazard zone distance and,
therefore, result in an added safety factor.
Table 7.1 Hazard Zone Calculations

Site
NDF

HML
750

1%
Type
Type of
Windspeed Source Lethality
Munition Agent Release Stability (MPS) Strength (Meters)
NON
GB
INS
D
1
2.6 lbs
717

NOSE “No Observable Significant Effects”
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NOSE
(Meters)
4208

-------------------------------| DOWNWIND HAZARD PROGRAM D2PC |
-------------------------------- 2
TYPE ? FOR DEFINITIONS
1. YOUR NOVICE LEVEL: 3,2,1 OR 0 NOV
INPUT:2
2. LOCATION
LOC
AAD ANNISTON ARMY DEPOT
DPG DUGWAY PROVING GROUND AND TOOELE ARMY DEPOT
EWA EDGEWOOD AREA,APG
JHI JOHNSTON ISLAND
LBG LEXINGTON-BLUE GRASS ARMY DEPOT
NAP NEWPORT AMMUNITION PLANT
PBA PINE BLUFF ARSENAL
PAD PUEBLO ARMY DEPOT
RMA ROCKY MOUNTAIN ARSENAL
UAD UMATILLA ARMY DEPOT
EUR USAEUR
NDF NOT DEFINED
INPUT:NDF
4. HEIGHT OF MIXING LAYER
INPUT:750

HML

5. MUNITION TYPE
MUN
105 105-MM CARTRIDGE,M60,M360
155 155-MM PROJECTILE,M110,M121A1
8IN 8-INCH PROJECTILE,M126
500 500-LB BOMB,MK94
750 750-LB BOMB,MC-1
M55 115-MM ROCKET,M55
525 525-LB BOMB,MK116
139 BOMBLET,M139
M23 LAND MINE,M23
4.2 4.2-INCH CARTRIDGE,M2A4
TON TON CONTAINER
TMU TMU-28/B SPRAY TANK
NON NON MUNITION
INPUT:NON
6. AGENT TYPE
AGN
GA TABUN
H1 HN-1,NITROGEN MUSTARD
GB SARIN
H3 HN-3,NITROGEN MUSTARD
GD SOMAN
HT 60% HD & 40% T
GF EA 1212
LL LEWISITE
VX EA 1701
AC HYDROGEN CYANIDE
BZ INCAP AGENT
CG PHOSGENE
HY HYDRAZINE
CK CYANOGEN CHLORIDE
UD UDMH
DM ADAMSITE
HD DISTILLED MUSTARD EG ETHYL GB
QL ESTER
DF DIFLURO
DC DICHLORO
TC THIONYL CHLORIDE
PR PYRIDINE
IP ISOPROPANOL
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ZS ETHANOL
KB AMINE
NA NOT AN AGENT
INPUT:GB
8. RELEASE TYPE
REL
INS INSTANTANEOUS(EXPLOSIVE)
EVP EVAPORATION FROM A PUDDLE FORMED BY A SPILL
SEM UNIFORM RELEASE FOR AFINITE TIME
VAR SOURCE DEFINED AS A NUMBER OF UNIFORM RELEASES(MAX 6)
STK RELEASE OF HEATED EFFLUENT FROM STACK
STJ RELEASE FROM STACK WITH JET EFFECT
FLS FLASH FIRE FROM GROUND LEVEL
FIR FIRE BURNING FOR FINITE TIME
IGL M55 IGLOO FIRE
EVS EVAPORATION IN STILL AIR
INPUT:INS
9. STABILITY TYPE
STB
A VERY UNSTABLE
B UNSTABLE
C SLIGHTLY UNSTABLE
D NEUTRAL
E SLIGHTLY STABLE
F STABLE
U UNDEFINED
S SELECT(PASQUILL)
W WOODS
INPUT:D
10. WINDSPEED (M/SEC)
WND
INPUT:1
BRT=25. DI= 0.5 6.0 10.0
7. SPILL OR AIRBORNE SOURCE (MG) QQQ
INPUT:LB2.6
LB TO MG 0.118E+07
ALL OTHER INPUT
ALL
1 MUN:NON AGN:GB REL:INS WND= 1.0(M/S) TMP= 0.0(C) NDFQ(MG) TS(MIN) HTS(M) HML(M) SXS(M) SYS(M) SZS(M)
1.179E+06 8.00E-02 0.00E+00 7.50E+02 0.00E+00 0.00E+00 0.00E+00 D
W/2-MINUTE CORRECTION
717. (M) IS DISTANCE TO 1% LETHALITY
935. (M) IS DISTANCE TO NO DEATHS
W/O 2-MINUTE CORRECTION
4208. (M) IS DISTANCE TO NO EFFECTS
ALL OTHER INPUT
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APPENDIX D
Assessment of Steel Arch Vapor Control Structure

ASSESSMENT OF STEEL ARCH VAPOR CONTROL STRUCTURE (VCS)
HOLLOMAN AIR FORCE BASE
JANUARY 2019

The use of the steel arch vapor control structure (VCS) has been assessed for use at Holloman
Air Force Base. The munition of interest is a 10 lb M125/M125A1 GB Bomblet. It has been
analyzed in both the full and the empty (no chemical fill) condition and the Fragmentation
Datasheets are at Attachment 2. From a fragmentation perspective the empty condition is the
worst case and was used in all subsequent fragment calculations.
Minimum Separation Distance
Without the VCS
Maximum Fragment Distance – Horizontal (MFD-H) = 952 ft
Hazardous Fragment Distance (HFD) = 168 ft
Design fragment weight = 0.0023 lbs
Initial velocity = 4108 ft/sec
Thickness of VCS = 0.07585 in
After passing through the VCS
Residual Velocity = 2829 ft/sec
Residual Design Fragment Weight = 0.001151 lbs
MFD-H of Residual Design Fragment = 380 ft
Residual Design Fragment Kinetic Energy = 143 ft-lbs > 58 ft-lbs
Residual Design Fragment is a Hazardous Fragment
Therefore, the VCS does not provide a reduction in the HFD.
Comparison of 10 lb M125/M125A1 GB Bomblet to VCS Tests
The 10 lb M125/M125A1 GB Bomblet contains 2.6 lbs of agent when full and 0.55 lbs of tetryl.
The applicable tests from the 1997 VCS testing are tests 5 and 6. Excerpts from the test report
are shown in Attachment 1. An important item to note is that a “fragment stripper” was used
in these tests to prevent fragments from perforating the VCS. This fragment stripper was a
steel frame with plywood plates attached (see Figure 1). Therefore, the test results do NOT
include the effects of holes in the VCS due to fragment perforation.

Attachment 1
Excerpts from Chemical Capacity Tests for the CEHNC Steel Arch Vapor Control Structure (VCS),,
Final Test Report, Southwest Research Institute, August 1997

Table 3. Approximate Munition Sizes and Volumes
Test

Associated

Liquid Volume
(ml)

Charge Volume (ml)

Approx. Dia.

Approx. Length

No.

Munition

(maximum)

(in)

(in)

1a, 4, 4a

GB 105

600

300

3.5

11

2, 5

HD M121

1800

300

4.5

14.5

3, 3a, 6

Livens

8200

300

6.5

25

Table 4. Test Conditions Summary

Date

Test

Wind

Expl. Wt. (lbs)

Sf6 Wt. (lbs)

4/1/97

P1

N/A

0.4

N/A

4/1/97

P2

N/A

0.4

N/A

4/11/97

P3

N/A

1.0

N/A

4/11/97

P4

N/A

1.0

N/A

4/3/97

1a

1.7 mph, SE

0.4

1.56

4/15/97

2

0.6 mph, E

0.4

5.63

4/10/97

3

3.1 mph, ESE

0.4

22.3

4/18/97

3a

0.7 ESE

0.4

26.2

5/12/97

4

0

1.2

1.6

5/6/97

5

1 mph, ESE

1.2

5.94

4/29/97

6

0.4 mph, SE

1.2

26.4

5/16/97

4a

0.9, E

1.2

1.6

Test 6 – This test, conducted on April 29, 1997, used the 28 lb liquid capacity bomb with
a 1.2 lb C-4 charge. Actual SF6 fill was 26.4 lbs. This was the first test conducted in the second
series (largest liquid capacity). The order of the tests conducted for this series went from largest
to smallest liquid capacity since larger amounts of SF6 would produce more attenuated loads and,
thus, do less damage to the VCS. A 3.3% release was measured in the rear duct. A 104% capture
was obtained in the side duct. The peak concentration in the arch exhaust duct was 4646 ppm, and
the concentration reached zero in 22 minutes. The peak concentration in the enclosure duct was
about 6701 ppb, and the concentration reached zero in about 21 minutes. The curves are jagged,
especially for the arch exhaust. The wind speed was 0.4 mph from the southeast. Peak arch and
rear wall pressures were 9.2 and 3.5 psi. The rollup door displacement was 9.5 in., and the rear
wall displaced 2.9 in. Since the range of SF6 concentrations that the Miran 1B can measure is
from 0 to 1000 ppm, the sample air from the arch exhaust duct had to be diluted with clean outside
air. The dilution factor for Test 6 was 5.64, and it was used to convert the Miran readings to actual
concentrations.
Test 5 – This test was conducted using the 6 lb capacity bomb with a 1.2 lb C-4 charge.
Actual SF6 fill was 5.94 lbs. The test resulted in a 1.9% release out the rear duct, with 83% capture
in the side duct. The peak concentration in the arch exhaust duct was 799 ppm, and the
concentration reached zero in 17 minutes. The peak concentration in the enclosure duct was 1769
ppb, and the concentration reached zero in 26 minutes. The wind direction was east-southeast at
3 to 5 mph at the time of detonation, but the wind slowed to 1 mph or less over the period of
capture measurement. Peak pressures measured in the arch and rear wall were 13 and 4 psi,
respectively. The rollup door displacement was 10.5 in., and the rear wall displacement was 3.2
in.
The meteorological data was not collected for this test. The meteorological station was not
in the data logging mode when the test began, and this mistake was not discovered until after the
test. However, the field team captains noted that the air was mostly calm with a few gusts of 1 to
6 mph from the east and east-southeast. In other tests under similar conditions, the average wind
speed was less than 1 mph from the SE. Even under these conditions, the wind did not affect the
release measurements.
Table 5. Recorded Peak Blast Pressures (psi) for Tests 1-6, Phase 1
Location

Test 1a

Test 2

Test 3

Test 3a

Test 4

Test 4a

Test 5

Test 6

6

6

6.2

6.1

11

–

13

9

Rear Wall (P2)

2.8

3.2

3.1

3.6

7.4

6.1

4

3.5

Outside Arch (Side) (P3)

0.08

0.1

0.115

0.11

0.19

0.185

0.175

0.22

Outside Arch (Front) (P4)

0.25

0.26

0.076

0.28

0.63

0.6

0.6

0.75

Inlet Duct (P5)

0.04

0.04

0.028

0.055

0.48

0.24

0.34

0.19

Quasistatic

0.4

0.4

0.4

0.3

1.2

1.3

1.5

–

Arch Crown (P1)

Table 6. Recorded Peak Blast Impulses (psi-sec) for Tests 1-6, Phase 1
Location

Test 1a

Test 2

Test 3

Test 3a

Test 4

Test 4a

Test 5

Test 6

Arch Crown
(P1)

0.003

0.005

0.004

.0035

0.012

–

–

0.006

Rear Wall (P2)

0.005

0.012

0.003

.0066

0.016

0.0085

0.0074

0.008

Table 7. Recorded Peak Displacements (in) for Tests 1-6, Phase 1
Location

Test 1a

Test 2

Test 3

Test 3a

Test 4

Test 4a

Test 5

Test 6

3

3.8

4.1

3.5

21

14.5

10.5

9.5

1.4

1.15

1.19

1.1

6

4.2

3.2

2.9

Rollup Door
(D1)
Rear Wall (D4)

Table 8. Recorded Peak Strains (ustrain) for Tests 1-6, Phase 1
Location

Test 1a

Test 2

Test 3

Test 3a

Test 4

Test 4a

Test 5

Test 6

Rollup Door Inside (S1)

240

220

210

–

600

800

–

700

Rollup Door Outside (S2)

300

300

300

400

1000

875

750

650

Arch Crown (Valley) (S4)

280

260

380

260

550

350

–

610

Arch Side (Valley) (S6)

-400

-190

-460

-380

-610

-1670

-1650

-1750

Rear Wall Center (Valley) (S8)

460

320

340

270

600

525

490

500

Rear Wall Bottom (Valley) (S10)

-540

-560

-550

–

-800

–

-400

-1200

Rear Wall Center (Lateral) (S12)

-1100

-250

-380

-375

-700

-1200

-600

-1600

Rear Wall Bottom (Lateral) (S14)

300

230

480

400

675

750

760

580

Table 9. Summary of Chemical Capture Results, Phase 1
Test
No.

SF6 wt.

Expl. wt.

VCS Capture

Release

Wind Speed

Wind Dir.

(lbs)

(lbs)

(%)

(%)

(mph)

(deg. CW)

1a

1.56

0.4

87

0.4

1.7

130 (SE)

2

5.63

0.4

96

0.2

0.6

100 (E)

3

22.3

0.4

85

0.1

3.1

108 (ESE)

3a

26.2

0.4

110

1

0.7

115 (ESE)

4

1.6

1.2

69

5.8

0

–

4a

1.6

1.2

70

2.9

0.9

90 (E)

5

5.94

1.2

83

1.9

0<1

90<135 (ESE)

6

26.4

1.2

104

3.3

0.4

130 (SE)

Attachment 2
Fragmentation Datasheets

Fragmentation Data Review Form
Database Revision Date 5/3/2018
Category:

Chemical, WP, & Incendiary Rounds

DODIC:

Munition:

10 lb M125/M125A1 GB Bomblet
(Chemical) - empty item

Date Record Created:

Case Material:

Steel, Mild

Last Date Record Updated:

Fragmentation Method:

Naturally Fragmenting

Secondary Database Category:

Submunition

Munition Case Classification:

Robust

Record Created By:

SDH

Individual Last Updated Record:
Date Record Retired:
Theoretical Calculated Fragment Distances

Munition Information and
Fragmentation Characteristics
Explosive Type:

1/9/2019

Tetryl

Explosive Weight (lb):

0.55

Diameter (in):

3.6250

Cylindrical Case Weight (lb):

2.29980

Maximum Fragment Weight
(Intentional) (lb):

0.0183

Design Fragment Weight (95%)
(Unintentional) (lb):

0.0023

Critical Fragment Velocity (fps):

4108

Sandbag and Water Mitigation Options
TNT Equivalent (Impulse):

1.07

TNT Equivalent Weight - Impulse (lbs):

0.589

Kinetic Energy 10⁶ (lb-ft²/s²):

0.1540

HFD [Hazardous Fragment Distance: distance to no more
than 1 hazardous fragment per 600 square feet] (ft):

168

MFD-H [Maximum Fragment Distance, Horizontal] (ft):

952

MFD-V [Maximum Fragment Distance, Vertical] (ft):

746

Overpressure Distances
TNT Equivalent (Pressure):

1.07

TNT Equivalent Weight - Pressure (lbs):

0.589

3.5 psi, K18 Distance (ft):

15

2.3 psi; K24 Distance (ft):

20

1.2 psi, K40 Distance (ft):

34

0.0655 psi, K328 Distance (ft):

275

"NOTE: Values shown within this section only address overpressure
hazards and do not account for applicable distance values for fragments
and debris as required per DoD 6055.09-M."

Minimum Thickness to Prevent Perforation (in)

Single Sandbag Mitigation
Required Wall & Roof Thickness (in)

Not Permitted

Expected Max. Throw Distance (ft):

Not Permitted

Minimum Separation Distance (ft):

Not Permitted

Double Sandbag Mitigation

Intentional

Unintentional

4000 psi Concrete
(Prevent Spall):

3.26

1.45

Mild Steel:

0.64

0.28

Hard Steel:

0.52

0.23

Aluminum:

1.34

0.62

Required Wall & Roof Thickness (in)

Not Permitted

LEXAN:

4.43

2.68

Expected Max. Throw Distance (ft):

Not Permitted

Plexi-glass:

2.93

1.50

Not Permitted

Bullet Resist Glass:

2.36

1.12

Minimum Separation Distance (ft):
Water Mitigation
Minimum Separation Distance (ft):

Not Permitted

Water Containment System:

Not Permitted

Note: Use Sandbag and Water Mitigation in accordance with all
applicable documents and guidance. If a donor charge larger than 32
grams is utilized, the above mitigation options are no longer
applicable. Subject matter experts may be contacted to develop site
specific mitigation options.

Item Notes
This analysis assumes the item is filled with no less than 2.6 lbs of
Chemical agent fill. Fill weights greater than 2.6 lbs will be
conservatively approximated using this analysis. If the weight of
chemical agent within the item cannot be confirmed it is recommended
that the empty munition analysis be used.

Distribution Statement D. Distribution authorized to the Department of Defense and U.S. DoD contractors only for AdministrativeOperational Use (x xxxxxxx 20xx). Other requests shall be referred to the Department of Defense Explosives Safety Board, 4800 Mark
Center Drive, Suite 16E12, Alexandria, VA 22350.

Fragmentation Data Review Form
Database Revision Date 5/3/2018
Category:

Chemical, WP, & Incendiary Rounds

DODIC:

Munition:

10 lb M125/M125A1 GB Bomblet
(Chemical) - full item

Date Record Created:

Case Material:

Steel, Mild

Last Date Record Updated:

Fragmentation Method:

Naturally Fragmenting

Secondary Database Category:

Submunition

Munition Case Classification:

Robust

Record Created By:

SDH

Individual Last Updated Record:
Date Record Retired:
Theoretical Calculated Fragment Distances

Munition Information and
Fragmentation Characteristics
Explosive Type:

1/9/2019

Tetryl

Explosive Weight (lb):

0.55

Diameter (in):

3.6250

Cylindrical Case Weight (lb):

2.29980

Maximum Fragment Weight
(Intentional) (lb):

0.0183

Design Fragment Weight (95%)
(Unintentional) (lb):

0.0023

Critical Fragment Velocity (fps):

2913

Sandbag and Water Mitigation Options
TNT Equivalent (Impulse):

1.07

TNT Equivalent Weight - Impulse (lbs):

0.589

Kinetic Energy 10⁶ (lb-ft²/s²):

0.0774

HFD [Hazardous Fragment Distance: distance to no more
than 1 hazardous fragment per 600 square feet] (ft):

143

MFD-H [Maximum Fragment Distance, Horizontal] (ft):

869

MFD-V [Maximum Fragment Distance, Vertical] (ft):

664

Overpressure Distances
TNT Equivalent (Pressure):

1.07

TNT Equivalent Weight - Pressure (lbs):

0.589

3.5 psi, K18 Distance (ft):

15

2.3 psi; K24 Distance (ft):

20

1.2 psi, K40 Distance (ft):

34

0.0655 psi, K328 Distance (ft):

275

"NOTE: Values shown within this section only address overpressure
hazards and do not account for applicable distance values for fragments
and debris as required per DoD 6055.09-M."

Minimum Thickness to Prevent Perforation (in)

Single Sandbag Mitigation
Required Wall & Roof Thickness (in)

Not Permitted

Expected Max. Throw Distance (ft):

Not Permitted

Minimum Separation Distance (ft):

Not Permitted

Double Sandbag Mitigation

Intentional

Unintentional

4000 psi Concrete
(Prevent Spall):

2.37

1.08

Mild Steel:

0.44

0.19

Hard Steel:

0.36

0.16

Aluminum:

0.91

0.42

Required Wall & Roof Thickness (in)

Not Permitted

LEXAN:

3.67

2.22

Expected Max. Throw Distance (ft):

Not Permitted

Plexi-glass:

2.28

1.17

Not Permitted

Bullet Resist Glass:

1.82

0.86

Minimum Separation Distance (ft):
Water Mitigation
Minimum Separation Distance (ft):

Not Permitted

Water Containment System:

Not Permitted

Note: Use Sandbag and Water Mitigation in accordance with all
applicable documents and guidance. If a donor charge larger than 32
grams is utilized, the above mitigation options are no longer
applicable. Subject matter experts may be contacted to develop site
specific mitigation options.

Item Notes
This analysis assumes the item is filled with no less than 2.6 lbs of
Chemical agent fill. Fill weights greater than 2.6 lbs will be
conservatively approximated using this analysis. If the weight of
chemical agent within the item cannot be confirmed it is recommended
that the empty munition analysis be used.

Distribution Statement D. Distribution authorized to the Department of Defense and U.S. DoD contractors only for AdministrativeOperational Use (x xxxxxxx 20xx). Other requests shall be referred to the Department of Defense Explosives Safety Board, 4800 Mark
Center Drive, Suite 16E12, Alexandria, VA 22350.

APPENDIX E
Determination of the Applicability of the Interim Guidance

DETERMINATION OF THE
APPLICABILITY OF INTERIM GUIDANCE
For
Interim Measures at Landfill 29
Holloman Air Force Base
New Mexico
11 February 2019
1.0

INTRODUCTION

1.0.1 Holloman Air Force Base (HAFB) is undertaking an Interim Measures action at the
former Landfill 029 (SWMU 104). This action is in response to numerous EOD and Technical
Escort response actions in the period of 2007-2017, and the close proximity of other installation
operations to this site. There has been found a mix of conventional munitions and explosives of
concern (MEC) and munitions debris (MD), as well as, potential for both chemical and
biological warfare materiel (CWM/BWM).
1.0.2 A determination as to the Applicability of the Interim Guidance provided in the “Interim
Guidance for CWM Responses and Related Activities”, dated 1 April 2009 (for CWM), and
“Interim Guidance for Biological Warfare Materiel (BWM and Non-Stockpile Chemical Warfare
Materiel (CWM) Response Activities”, dated 5 Sep 1997 (for BWM) (hereafter referred to as the
Interim Guidance) is necessary for this site. Guidance to determine the applicability is provided
in the Interim Guidance, Department of Army Pamphlet (DA PAM) 385-30, Mishap Risk
Management and DA PAM 385-61, Toxic Chemical Agent Safety Standards.
1.0.3 The Interim Guidance uses terminology from DA PAM 385-30, Mishap Risk
Management. The PAM ranks mishap risk probability in one of five categories:
•
•
•
•
•

Frequent: continuous, regular, or inevitable occurrences
Likely: several or numerous occurrences
Occasional: sporadic or intermittent occurrences
Seldom: infrequent occurrences
Unlikely: possible occurrences but improbable

1.0.4 The Interim Guidance states that if it is determined that the probability of encountering
CWM or BWM is “’Seldom’ or less”, the Commander or designated representative may assume
the risk of conducting site activities as a non-CWM/BWM site.
1.1

BRIEF HISTORY

1.1.1 On 13 January 1948, Alamogordo Guided Missile Test Base formally became Holloman
AFB. Holloman AFB was one of three bases selected for the research, development, and testing
of pilotless aircraft, guided missiles, and other programs. The site became known as the
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Holloman Air Development Center and for the next 25 years launched many missiles including
the Falcon, Matador and Rascal-Shrike. A primary purpose of the launches was to test the
dispersion patterns and fuzes of ABC (atomic, biological, chemical) warheads. The tests at
Holloman AFB are documented vaguely and any military discussions remain ambiguous.
According to unclassified documents:
• The biological portion of the warheads launched on Holloman AFB contained a
simulant.
• Biological agents were present at Holloman AFB. However, these warheads were
launched from the Base to offsite targets.
• It is unclear whether the 1,518 individual four pound bombs clustered as E97 warheads
adapted for the Matador used a simulant agent.
1.1.2 BWM/CWM tests were conducted for three guided missiles at Holloman AFB: the
Matador, the Shrike-Rascal, and the Falcon:
• The Martin Matador was the earliest Air Force guided missile in research and
development for BWM/CWM warheads documented in tests at Holloman AFB, with actual
warheads available in FY 1951. According to unclassified documentation testing of the Matador
on Holloman AFB was conducted in 1949 using 'dummy missiles' and inert M50 clustered
bomblets. The drop occurred within today's White Sands Missile Range and the results analyzed
at the Chemical Corps Center in Maryland. These results are not known.
• The Rascal was intended to achieve complete interchangeability between Atomic,
Biological, and Chemical warheads.
• The final existing missile program in test at Holloman AFB during 1952 and 1953 was
the Falcon. Declassified documents for the Falcon were not available covering the
developmental years. The focus of this missile was to carry CWM agent.
1.1.3 Old Army Landfill (LF 029)/SWMU 104 is located near the North Base Building Area,
approximately 450 feet (ft.) northwest of Building 1001 (Figure 1). LF029/SWMU 104 is
defined by a small berm that extends 400 ft. north-south and 350 ft. east-west, accounting for
approximately 4.28 acres. Some materials may also have been disposed of outside of this berm
along the borders, so a buffer zone extending 45 ft. to the north and south and 35 ft. to the east
and west of the berm was created. Including the buffer zone, the entire area of the LF029/SWMU
104 encompasses approximately 6 acres. LF 029 was used by the Army from the 1950s to 1975
for disposal of spent munitions and construction debris. The following is a timeline summary for
munitions related finds at the LF029/SWMU 104:
• June 2007: Munitions Debris (MD) discovered on the ground surface during the visual
survey for the Supplemental RCRA Facility Investigation were tentatively identified as BWM
Bomblets. A removal of approximately 200-250 pieces of surface MD was performed under the
command of 110th Technical Escort (TE). According to the Explosive Ordnance Incident Report
prepared by the TE, the MD was identified as E61R4 BWM Bomblets. TE’s research indicated
that these items were used for fuze testing and the likely filler was water or water/simulant slurry
and contained no BWM. As a precaution, this MD was soaked in two decontamination sumps
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and turned over to Holloman AFB for disposition as hazardous waste. Soil samples tested for the
presence of anthrax were confirmed as having no biological agent present.
• During a site reconnaissance in December 2007, it was discovered that not all material
was removed during the June 2007 TE response. It appeared that the previous surface clearance
focused on the biological munitions and other items were left behind, notably eight intact liquidfilled M125 10-lb. chemical bombs. The two collection points, presumably the decontamination
sumps containing the biological munitions, also remained on-site.
• In August of 2009, the 110th TE and the U.S. Army Chemical Materials Agency
(CMA) evaluated the M125s to ascertain the exact nature of the filler. Eight intact M125s
containing liquid were recovered. They were assessed using X-ray and the Portable Isotopic
Neutron Spectroscopy (PINS) Chemical Assay System. Review of the x-rays determined these
items contain a liquid filler, partial fuze remnants, and energetic material (burster). PINS analysis
revealed that these M125s contained water/antifreeze filler. Despite the benign character of the
liquid filler, each M125 had an integral component called a burster tube that contained
approximately one-half pound of explosives. The CMA Materiel Assessment Review Board
(MARB) met and evaluated the data. The MARB recommended local disposition of the M125s.
• It is reported that Holloman EOD disposed of the M125s in September of 2009 and the
Holloman Environmental Department disposed of the two decontamination sumps containing the
E61R4 MD.
• Delivery systems for CWM and BWM have been tested at Holloman AFB and
ordnance items associated with this testing have been encountered at LF029 Old Army
Landfill/SWMU 104. To date, no actual CWM/BWM has been verified at HAFB.
1.1.4 Based on the information provided in the MCE evaluation (Attachment 1), the following
chemicals of concern (and their breakdown products) may be present during this project:
•

Sarin (GB)

2.0
PROBABILITY OF ENCOUNTERING SUSPECT CHEMICAL/BIOLOGICAL
WARFARE MATERIEL
2.1
A risk assessment for suspect CWM/BWM has been performed for the IM at LF 029 and
can be seen in Attachment 1, Maximum Credible Event (MCE) analysis.
2.2
DA PAM 385-61 states, “The MCE must be realistic with a reasonable probability of
occurrence considering the explosion propagation, burning rate characteristics, and physical
protection given to the items involved.”
2.3
During the MCE evaluation each item that may be encountered in the suspect
CWM/BWM site was analyzed for the probability of locating an item on the site, historical
documentation regarding its disposal, and on the severity of the hazard. A risk assessment code
(RAC) was then determined from the hazard probability and severity. The MCE Evaluation is
provided as reference for decisions made in this document.
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2.4
The MCE Evaluation determined that the probability of encountering biological agents
was determined to be unlikely, and the RAC associated with potential biological munitions and
contamination was low. As such, it is determined that these scenarios do not produce a credible
event for evaluation.
2.5
The MCE evaluation determined that the probability of encountering CWM was seldom,
however, the RAC associated with this scenario was determined to be high. This was based on
the potential effects of GB and the close proximity of unrelated installation operations and
personnel. Based on this high risk, it is recommended that the investigation be conducted in
accordance with the Interim Guidance as a CWM site.
Table 2.1 Probability Evaluation for LF 029
Scenario
Intact M125 GB Bomblet
Intact E61R4 with BWM filler
Biological Agent in soil

Hazard Probability
Seldom
Unlikely
Unlikely

RAC
High
Low
Low

3.0
EVALUATION OF MUNITION WITH THE GREATEST FRAGMENTATION
DISTANCE (MGFD)
3.1 Previous surface clearances at LF 029 have recovered various types of MEC and MD.
Therefore, the intrusive investigation may recover items that present a hazard due to
fragmentation from an unintentional explosion. For LF 029 the M125 bomblet, M50 incendiary
bomblet and the E61R4 bomblet were evaluated.
Table 3.1 MGFD for LF 029
Munition
Hazard Frag Distance
M125 GB Bomblet
168 feet
E61R4 BWM Bomblet
32.7 feet
M50 Incendiary Bomblet
192 feet
3.2 The munition with the greatest fragmentation distance for LF 029 is the M50 Incendiary
Bomblet.
4.0

RECOMMENDATIONS

4.1
Based on review of the MCE evaluation (Attachment 1) and the information summarized
in Sections 1-3 above, the hazard probability for BWM is ranked as “Unlikely”. Therefore, the
U.S. Army Engineering and Support Center, Huntsville (CEHNC) recommends that the
investigation at LF 029 proceed as a non BWM site. The Installation Commander must concur
with this recommendation prior to conducting any ground disturbing or other intrusive activities
at this site due to historical evidence that BWM could be potentially present at this site.
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ATTACHMENT 1
Maximum Credible Event (MCE) Analysis
For
Interim Measures at Landfill 29
Holloman Air Force Base
New Mexico
1.0 Project Location: Landfill 029, Holloman Air Force Base, New Mexico
2.0 Date: 11 Feb 2019
3.0 CWM Team Evaluators:

Matt Wade
Patty Dodson
Allyn Allison
Wilson Walters

4.0 Introduction:
4.1 Reference:
The Maximum Credible Event (MCE) for the intrusive activities at Landfill 029 was evaluated in
accordance with Department of Army Pamphlet (DA PAM) 385-30, Mishap Risk Management
and DA PAM 385-61, Toxic Chemical Agent Safety Standards.
In accordance with DA PAM 385-61 and DA PAM 385-30, hazards have been identified,
defined, and risk assessment codes (RACs) have been assigned. The RACs are based on a
combination of hazard severity and hazard probability categories. The risk assessment codes are
based on Tables 3-1, 3-2, 3-3 and 3-4 of DA PAM 385-30. The assignment of these codes is
based on previous projects with similar tasks, suspected site contaminants, and the analyst’s
judgment.
This document has been reviewed and concurred with by all members of the US Army Corps of
Engineers, Huntsville (CEHNC) Chemical Warfare Design Center Team listed above.
4.2 Site History of CWM/BWM at Landfill 029
Old Army Landfill (LF 029)/SWMU 104 is located near the North Base Building Area,
approximately 450 feet (ft.) northwest of Building 1001 (Figure 1). LF029/SWMU 104 is
defined by a small berm that extends 400 ft. north-south and 350 ft. east-west, accounting for
approximately 4.28 acres. Some materials may also have been disposed of outside of this berm
along the borders, so a buffer zone extending 45 ft. to the north and south and 35 ft. to the east
and west of the berm was created. Including the buffer zone, the entire area of the LF029/SWMU
104 encompasses approximately 6 acres. The following is a timeline summary for the munitions
finds at LF029/SWMU 104:
6

• June 2007: Munitions Debris (MD) discovered on the ground surface during the visual
survey for the Supplemental RCRA Facility Investigation was tentatively identified as BWM
Bomblets. A removal of approximately 200-250 pieces of surface MD was performed under
command of 110th Technical Escort (TE). According to the Explosive Ordnance Incident Report
prepared by the TE, the MD was identified as E61R4 BWM Bomblets. TE’s research indicated
that these items were used for fuze testing and the likely filler was water or water/simulant slurry
and contained no BWM. As a precaution, this MD was soaked in two decontamination sumps
and turned over to Holloman AFB for disposition as hazardous waste. Soil samples tested for the
presence of anthrax BWM were confirmed as having no biological agent present.
• During a site reconnaissance in December 2007, it was discovered that not all material
was removed during the June 2007 TE response. It appeared that the previous surface clearance
focused on the biological munitions and other items were left behind, notably eight intact liquidfilled M125 10-lb. chemical bombs. The two collection points, presumably the decontamination
sumps containing the biological munitions, also remained on-site.
• In August of 2009, 110th TE and the U.S. Army Chemical Materials Agency (CMA)
evaluated the M125s to ascertain the exact nature of the filler. Eight intact M125s containing
liquid were recovered. They were assessed using X-ray and the Portable Isotopic Neutron
Spectroscopy (PINS) Chemical Assay System. Review of the x-rays determined these items
contain a liquid filler, partial fuze remnants, and energetic material (burster). PINS analysis
revealed that these M125s contained water/antifreeze filler. Despite the benign character of the
liquid filler, each M125 had an integral component called a burster tube that contains
approximately one-half pound of explosives. The CMA Materiel Assessment Review Board
(MARB) met and evaluated the data. The MARB recommended local disposition of the M125s.
• It was reported that Holloman EOD disposed of the M125s in September of 2009 and
the Holloman Environmental Department disposed of the two decontamination sumps containing
the E61R4 MD.
• Delivery systems for CWM and BWM have been tested at Holloman AFB and
ordnance items associated with this testing have been encountered at LF029 Old Army
Landfill/SWMU 104. To date, no actual CWM/BWM has been verified at HAFB.
4.3 Potential for CWM at Landfill 029
4.3.1 Intact M125, 10 pound Gas bomblets have been found on this site (figure 2). The
items found to date have been filled with simulant. However, the potential CWM filler for this
item is 2.6 pounds of the nerve agent Sarin (GB).
4.3.2 GB is a volatile, colorless, and odorless liquid. It is the most volatile of the G
agents and, therefore, it is largely a vapor hazard rather than a contact hazard. GB is considered
non-persistent as it is volatile, soluble in water and subject to acidic and basic hydrolysis. The
evaporation rate is the same as that of water. Fate in soil includes hydrolysis, evaporation and
leaching. One study of the stability of GB in soil concluded that 90% or more of GB added to
soil was lost in the first 5 days.
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4.4 Potential Biological Agents at Landfill 029
4.4.1 MD identified as E61R4 BWM Bomblets has been found on this site. Historical
research has indicated that these items were used for fuze testing and the likely filler was water
or water/simulant slurry containing no BWM. Previous soil sampling for anthrax conducted
when the MD was removed confirmed no biological agent present. However, the potential
BWM fillers for this item are anthrax, tularemia and brucellosis.
4.4.2 Anthrax – an infection caused by the bacterium Bacillus anthracis. Infection is
typically spread through contact with the bacterium’s spores which can survive for very long
periods of time in the environment after release.
4.4.3 Tularemia – (Francisella tularensis) a virulent aerobic bacterium easily spread by
aerosol, typically found in birds, reptiles, fish, invertebrates, and mammals including humans. F.
tularensis is a non-spore forming bacterium which can survive for several weeks in the
environment (typically in water, grassland, haystacks, animal carcasses, etc.).
4.4.4 Brucellosis -an infectious disease caused by a type of bacteria called Brucella.
Brucella species survive well in aerosols and resist drying.
5.0 Proposed Site Activities
The proposed activities on this site will support a Resource Conservation and Recovery Act
(RCRA) Interim Measures (IM) which will include a surface clearance of the entire LF 029
footprint, a removal action on eight suspect burial pits and a removal of selected single point
anomalies based on evaluation using Advance Geophysical Classification.
6.0 MCE Analysis
6.0.1 A two-step process was used to determine the MCE for this site. First, several scenarios
were assessed to determine the most credible scenario for this site. After the most credible
scenario was determined, the agent of concern was used to create the downwind hazard zone.
6.0.2 The agent of concern is based on the physical and chemical properties of all the probable
agents at the site. The MCE for this site was a compilation of the most credible scenarios
coupled with the results of the D2PC modeling program. D2PC is an Army developed and
approved air dispersion model used to predict chemical agent transport and dispersion through
the atmosphere after an accidental release.
6.0.3 A number of factors need to be taken into consideration when developing the maximum
credible event for this project. They include:
-

MEC and MD finds to date at this site have not recovered any actual CWM/BWM
Not all BWM related documents have been declassified, and any classified
documents have not been reviewed for the purpose of the CWM/BWM probability
8

6.1

assessment. The probability assessment present in this document is based solely on
unclassified information.
MEC and MD were transported and deposited at this site. It is not an impact area.

Agent of Concern Determination
6.1.1 CWM

6.1.1.1 GB is the only chemical agent suspected to be found at this site. M125 gas bomblets
have been found at the site intact and as munitions debris. The listed chemical filler for this item
is 2.6 pounds of GB. As mentioned previously, the intact items recovered to date from the site
were determined to have a simulant filler. No CWM has been confirmed at Landfill 029.
6.1.1.2 GB is not expected to be found in soil. It is classified as a non-persistent agent and is
highly volatile. The agent breakdown products of IMPA and MPA may be found in soil, but
both have low volatility that make it unlikely that atmospheric contamination will take place.
6.1.2 BWM Agents
6.1.2.1 The E61R4 was a spool shaped bomblet that employed explosive dissemination of 35 ml
of agent. The following BA have the possibility of being encountered:
• Bacillus Anthracis – produces an infection known as Anthrax. Infection is typically
spread through contact with the bacterium’s spores which can survive for very long
periods of time in the environment after release.
• Francisella tularensis (Tularemia) – a virulent aerobic bacterium easily spread by
aerosol, typically found in birds, reptiles, fish, invertebrates, and mammals including
humans. F. tularensis is a non-spore forming bacterium which can survive for several
weeks in the environment (typically in water, grassland, haystacks, animal carcasses,
etc.).
• Brucella Group - In this group are three closely related organisms: Brucella melitensis,
Brucella abortus, and Brucella suis. These are non-motile, non-sporulating rod shaped
bacilli. They produce a disease known as Burcellosis. The organisms remain alive for
weeks in water and soil, and are very resistant to low temperatures.
6.1.2.2 It is unlikely that Tularemia or Brucella have survived in the soil for approximately 40
years since testing was conducted at the site. It may be possible for anthrax spores to exist for
that period of time. However, testing has been conducted for anthrax in soil at the site with
negative results.
6.2

Scenario Assessment

6.2.1 The following one scenario was evaluated for potential chemical agent contamination with
the aid of the risk assessment procedures to determine the MCE at LF 029:
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Intact M125 GB Bomblet. Encountering an intact M125 with a GB filler during this
project is expected to be seldom. All intact finds to date have been filled with
simulants. The location of the landfill is adjacent to other operations on the
installation that would have been compromised if real agent were disposed of at the
site. No special signage, fencing or markers were used on the landfill as is common
when real chemical agents are buried on a site. Given this information, the hazard
probability and severity were determined. Results are summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is D (seldom), defined as infrequent occurrences. This is
based on finds to date at the site only having simulants, historical research and the
landfill’s proximity to other installation operations.
Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category I (catastrophic) defined as; quantitative value dollars –
loss equal to $2 million or more, quantitative value injury or illness – 1 or more death
or permanent total disability. This severity rating is based on the downwind hazard
potential of GB and the close proximity of unrelated installation facilities and
personnel to the LF 029 site.
Risk Assessment Code (RAC). Using tables 3-2 and 3-3 of DA PAM 385-30, a RAC
of ID (high risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.2.2
The following two scenarios was evaluated for potential biological agent
contamination with the aid of the risk assessment procedures to determine the MCE at LF
029:
6.2.2.1 E61R4 BW Bomblet with BWM filler. Encountering an intact E61R4 with
a BWM filler during this project is expected to be unlikely. All E61R4 found to date
were evaluated as MD. Historical research indicated that these items were used for
fuze testing and the likely filler was water or water/simulant slurry and contained no
biological warfare materiel. Soil sampling for anthrax around these items found no
biological agent was present. The location of the landfill is adjacent to other
operations on the installation that would have been compromised if real agent were
disposed of at the site. No special signage, fencing or markers were used on the
landfill as is common when real biological agents are buried on a site. Given this
information, the hazard probability and severity were determined. Results are
summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is E (unlikely), defined as possible occurrences but
improbable. This is based on historical research, finds to date at the site and its
proximity to other installation operations.
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Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category II (critical) defined as; quantitative value dollars – loss
equal to or greater than $500 thousand but less than $2 million, quantitative value
injury or illness – 1 or more permanent partial disability or hospitalization of at least 3
personnel. This severity rating is based on the close proximity of unrelated installation
facilities and personnel to the LF 029 site.
Risk Assessment Code (RAC). Using tables 3-3 and 3-4 of DA PAM 385-30, a RAC
of IIE (low risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.2.2.2 Biological agent in soil. Encountering BA in soil is expected to be unlikely.
Soil sampling for anthrax conducted in conjunction with E61R4 MD were negative for
the presence of BA. Unclassified historical research indicated that the likely filler for
munitions found at this site was water or water/simulant slurry and contained no
biological warfare materiel. Two of the potential BA, Francisella tularensis and the
Brucella Group, do not survive beyond a few weeks in the environment. Bacillus
Anthracis can survive for years, however, there is a low likelihood that live agent was
used for testing and subsequent disposal at this site. Also previous sampling for
anthrax was negative. Given this information, the hazard probability and severity
were determined. Results are summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is E (unlikely), defined as possible occurrences but
improbable. This is based on the low survivability of two potential BA in the
environment, negative sampling evidence for anthrax, historical research supporting
use of BA simulants, and the site’s proximity to other installation operations.
Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category II (critical) defined as; quantitative value dollars – loss
equal to or greater than $500 thousand but less than $2 million, quantitative value
injury or illness – 1 or more permanent partial disability or hospitalization of at least 3
personnel. This severity rating is based on the most common route of entry for
Bacillus Anthracus is cutaneous and rarely inhalation and if spores are present they
would not be highly mobile.
Risk Assessment Code (RAC). Using tables 3-3 and 3-4 of DA PAM 385-30, a RAC
of IIE (low risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.3

Summary

A hazard assessment that encompasses the risk of encountering CWM/BWM or agent
contaminated soil has been performed for LF 029 project at HAFB. Three scenarios were
evaluated.
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Scenario
Intact M125 GB Bomblet
Intact E61R4 with BA
Biological Agent in soil

Table 6.3 Scenario Evaluation
Hazard
Hazard Severity
Probability
Seldom
Catastrophic
Unlikely
Critical
Unlikely
Critical

Risk Assessment Code
High Risk
Low Risk
Low Risk

7.0 Downwind Hazard Methodology
7.1 Maximum Credible Event (MCE)
7.1.1 No Maximum Credible Event (MCE) analysis was conducted for the potential
biological contamination scenarios. An MCE analysis was conducted for the one scenario
for potential chemical agent contamination for this project. The calculations for the scenarios
follow.
7.1.2 Intact M125 GB Bomblet. Assume 2.6 pounds of GB in the bomblet. The release
mechanism is instantaneous as explosive material may still be present in the bomblet.
7.2 Down Wind Hazard Calculations
The following factors will be used for input for the D2PC program for an Intact M125
GB Bomblet:
Geographical Location: Not Defined (NDF)
Height of Mixing Layer: 750
Type of Munition/Item: Non
Type of Agent: GB (Sarin)
Type of Release: INS (instantaneous)
Pasquill Stability Factor: D
Windspeed (in meters per second): 1
Spill Source: 2.6 lb of GB
7.3 Calculations for D2PC. Certain values used in the D2PC calculations are selected to
generate a more conservative result in the hazard zone calculations. The values of stability
factor D and wind speed of 1 meter per second produce a larger hazard zone distance and,
therefore, result in an added safety factor.
Table 7.1 Hazard Zone Calculations

Site
NDF

HML
750

1%
Type
Type of
Windspeed Source Lethality
Munition Agent Release Stability (MPS) Strength (Meters)
NON
GB
INS
D
1
2.6 lb
717

NOSE “No Observable Significant Effects”
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NOSE
(Meters)
4208

8.0 Conclusions
8.1 It should be noted that not all CW testing documents or CW documents of tests
conducted at HAFB have been unclassified and/or reviewed.
8.2 A hazard assessment was performed to determine the risk of encountering CWM/BWM
during intrusive activities at LF 029 at HAFB. Three scenarios were evaluated. Two of the
scenarios, were considered low risk. One scenario, an intact M125 GB Bomblet, was
considered high risk. The Maximum Credible Event (MCE) by definition in the Interim
Guidance “must be realistic with a reasonable probability of occurrence. Probabilities of
“seldom” and “unlikely” can be considered as an unreasonable probability of occurrence.
The Interim Guidance also indicates that agent in soil is not considered CWM/BWM.
However, that does not mean that hazards associated with agent contaminated soil will be
overlooked. Agent contaminated soil and the hazards associated with it will be addressed in
the contractor’s health and safety plans. It is recommended that the MCE for LF 029 is an
intact M125 GB Bomblet.
8.3 The MCE and 1% lethality distance calculated for this scenario will be used to prepare
the Chemical Safety Submission for approval by the Department of Defense Explosives
Safety Board (DDESB) for the intrusive operations that are conducted on site. Due to the
close proximity to LF 029 of unrelated installation activities, it is recommended that intrusive
operations be conducted under engineering controls.
8.4 During the actual site investigation, workers will be measuring current on-site
meteorological conditions and running real-time downwind hazard projections. If the NOSE
calculated based on the current on-site meteorological conditions is greater than the approved
hazard safety zone, the operations shall cease until site conditions improve. Work shall not
continue until the meteorological conditions produce a NOSE that is equal to or less than the
approved hazard safety zone.
8.5 If during the actual site investigation a munition different than the ones evaluated in
probability assessment are found, work will cease until that item is evaluated to determine
potential fragmentation and/or chemical hazards. If the 1% lethality or maximum
fragmentation distance calculated for the new item is greater than that which was previously
approved in the safety submission, the operations shall cease until the new MCE, MGFD
and/or 1% lethality is approved.
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Figure 1: Site location map
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Figure 2: M125 GB Bomblet
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Figure 3: E61R4 BWM Bomblet
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-------------------------------| DOWNWIND HAZARD PROGRAM D2PC |
-------------------------------- 2
TYPE ? FOR DEFINITIONS
1. YOUR NOVICE LEVEL: 3,2,1 OR 0 NOV
INPUT:2
2. LOCATION
LOC
AAD ANNISTON ARMY DEPOT
DPG DUGWAY PROVING GROUND AND TOOELE ARMY DEPOT
EWA EDGEWOOD AREA,APG
JHI JOHNSTON ISLAND
LBG LEXINGTON-BLUE GRASS ARMY DEPOT
NAP NEWPORT AMMUNITION PLANT
PBA PINE BLUFF ARSENAL
PAD PUEBLO ARMY DEPOT
RMA ROCKY MOUNTAIN ARSENAL
UAD UMATILLA ARMY DEPOT
EUR USAEUR
NDF NOT DEFINED
INPUT:NDF
4. HEIGHT OF MIXING LAYER
INPUT:750

HML

5. MUNITION TYPE
MUN
105 105-MM CARTRIDGE,M60,M360
155 155-MM PROJECTILE,M110,M121A1
8IN 8-INCH PROJECTILE,M126
500 500-LB BOMB,MK94
750 750-LB BOMB,MC-1
M55 115-MM ROCKET,M55
525 525-LB BOMB,MK116
139 BOMBLET,M139
M23 LAND MINE,M23
4.2 4.2-INCH CARTRIDGE,M2A4
TON TON CONTAINER
TMU TMU-28/B SPRAY TANK
NON NON MUNITION
INPUT:NON
6. AGENT TYPE
AGN
GA TABUN
H1 HN-1,NITROGEN MUSTARD
GB SARIN
H3 HN-3,NITROGEN MUSTARD
GD SOMAN
HT 60% HD & 40% T
GF EA 1212
LL LEWISITE
VX EA 1701
AC HYDROGEN CYANIDE
BZ INCAP AGENT
CG PHOSGENE
HY HYDRAZINE
CK CYANOGEN CHLORIDE
UD UDMH
DM ADAMSITE
HD DISTILLED MUSTARD EG ETHYL GB
QL ESTER
DF DIFLURO
DC DICHLORO
TC THIONYL CHLORIDE
PR PYRIDINE
IP ISOPROPANOL
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ZS ETHANOL
KB AMINE
NA NOT AN AGENT
INPUT:GB
8. RELEASE TYPE
REL
INS INSTANTANEOUS(EXPLOSIVE)
EVP EVAPORATION FROM A PUDDLE FORMED BY A SPILL
SEM UNIFORM RELEASE FOR AFINITE TIME
VAR SOURCE DEFINED AS A NUMBER OF UNIFORM RELEASES(MAX 6)
STK RELEASE OF HEATED EFFLUENT FROM STACK
STJ RELEASE FROM STACK WITH JET EFFECT
FLS FLASH FIRE FROM GROUND LEVEL
FIR FIRE BURNING FOR FINITE TIME
IGL M55 IGLOO FIRE
EVS EVAPORATION IN STILL AIR
INPUT:INS
9. STABILITY TYPE
STB
A VERY UNSTABLE
B UNSTABLE
C SLIGHTLY UNSTABLE
D NEUTRAL
E SLIGHTLY STABLE
F STABLE
U UNDEFINED
S SELECT(PASQUILL)
W WOODS
INPUT:D
10. WINDSPEED (M/SEC)
WND
INPUT:1
BRT=25. DI= 0.5 6.0 10.0
7. SPILL OR AIRBORNE SOURCE (MG) QQQ
INPUT:LB2.6
LB TO MG 0.118E+07
ALL OTHER INPUT
ALL
1 MUN:NON AGN:GB REL:INS WND= 1.0(M/S) TMP= 0.0(C) NDFQ(MG) TS(MIN) HTS(M) HML(M) SXS(M) SYS(M) SZS(M)
1.179E+06 8.00E-02 0.00E+00 7.50E+02 0.00E+00 0.00E+00 0.00E+00 D
W/2-MINUTE CORRECTION
717. (M) IS DISTANCE TO 1% LETHALITY
935. (M) IS DISTANCE TO NO DEATHS
W/O 2-MINUTE CORRECTION
4208. (M) IS DISTANCE TO NO EFFECTS
ALL OTHER INPUT
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STB:D
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ACRONYMS AND ABBREVIATIONS
APP

Accident Prevention Plan

BWM

Biological Warfare Materiel

CAFS

Chemical Agent Filtration System

CBRNE

Chemical, Biological, Radiological, Nuclear and Explosives

CCDC CBC

Combat Capabilities Development Command Chemical Biological Center

CEHNC

U.S. Army Engineering and Support Center, Huntsville

CWM

Chemical Warfare Materiel

ECS

Engineering Control Structure

EPA

U.S. Environmental Protection Agency

GB

Sarin (nerve agent)

HAFB

Holloman Air Force Base

HAZWOPER

Hazardous Waste Operations and Emergency Response

HTW

Hazardous and Toxic Waste

IHF

Interim Holding Facility

IM

Interim Measures

LF29

Landfill 29

MCE

Maximum Credible Event

MEC

Munitions and Explosives of Concern

MINICAMS

Miniature Chemical Agent Monitoring Systems

OESS

Ordnance and Explosive Site Safety

PAP

Protective Action Plan

POC

Point of Contact

RBWM

Recovered Biological Warfare Materiel

RCWM

Recovered Chemical Warfare Materiel

SM

Site Manager

SSHO

Site Safety and Health Officer

SSHP

Site Safety and Health Plan

USACE

U.S. Army Corps of Engineers

RCWM DC

Recovered Chemical Warfare Materiel Design Center

UXOSO

Unexploded Ordnance Safety Officer
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E.1 INTRODUCTION
E.1.1 The purpose of this Protection Action Plan is to inform the base personnel and workers within
the vicinity of the Former Army Landfill 29 (LF029) on Holloman Air Force Base (HAFB) about projectrelated public safety protective actions that include preventative, physical, and emergency response
protective measures. These actions would be implemented during intrusive operations associated with
the Interim Measures (IM) at the LF029 where MPPEH, CWM, BWM, CACM, and BACM may be
encountered while excavating or handling materials. LF029 has eight suspected disposal pits and
multiple single point anomalies inside the bermed area of the landfill. All disposal pits and single point
anomalies will be excavated under a protective Engineering Control Structure (ECS) (see Appendix I).
In addition, MEC have been recovered during previous activities at this site and MEC may be found
during the upcoming IM. MPPEH, CWM, BWM, CACM, and BACM are safety hazards that constitute a
potential threat to site personnel and the environment. The safety and response procedures for the
on base outreach plan described in this document are designed to minimize the potential risk to the
air base in the event of an emergency.
E.1.2 Preventative protective measures that will be in place at the site include safe work practices,
upfront coordination with emergency responders, and well-trained, experienced personnel conducting
the IM. Physical protective measures will include real time/ near real time air monitoring and an ECS
under negative pressure with a Chemical Agent Filtration Systems (CAFS). The emergency response
protective measures include conservative health standards using the Maximum Credible Event (MCE)
based on the release of 2.6-lbs of the nerve agent Sarin (GB) to define a safety zone (1% Lethality
Distance), response planning, and readiness for a voluntary Shelter-in-Place program with
communication systems and other technologies designed in partnership with the twenty-one nearby
buildings within the 2,352-foot (1% Lethality Distance) safety zone, to meet the notification needs of
those working nearby.
E.1.3 This Protection Action Plan supports the UFP-QAPP for the Interim Measures at HAFB LF029.
The UFP-QAPP includes an Accident Prevention Plan (APP) and Site Safety and Health Plan (SSHP) for
site-specific aspects of intrusive activities associated with LF029 to ensure the safety of site workers,
support personnel, and the public. The U.S. Army Engineering and Support Center, Huntsville (CEHNC)
and Parsons Project Management Team will continue to provide information to the Air Force Point of
Contact (POC) on significant activities throughout the duration of operations.
E.1.4 This Protection Action Plan will be implemented during activities associated with LF029 that
have the potential to contact MPPEH, CWM, BWM, CACM, or BACM. This investigation will generally
be conducted Monday through Friday from 0700 to 1600, and a safety brief will be conducted with
the site workers every morning at 0600. After site work has concluded for the day, the equipment will
be properly shut down and the site will be cleaned-up and secured for the evening from 1600 to 1630.
E.1.5 Several overlapping safety measures will be in place during intrusive operations. For example,
all excavations will take place within a metal ECS operating under negative pressure with CAFS to
remove any CA vapor and other airborn hazards. In the unlikely event that a chemical release to the
environment were to occur, persons at nearby buildings would be advised to stay inside and Shelterin-Place (see Section E.5 and Attachment B of this PAP) until they receive the “All Clear” notification
from the HAFB Command Post.
E.1.6 During an emergency, sections of the roads near LF029 will be blocked or controlled by either
Parsons personnel or base authorities, and personnel should obey the directions of the on-base
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authorities and remain clear of the area (see Site Map – Attachment A) until notified that there is no
longer a threat from a chemical release before resuming normal activities.

E.2 DEFINITION OF TERMS
E.2.1 MAXIMUM CREDIBLE EVENT (MCE)
The MCE is the maximum release of CA that could occur as a result of an unintended, unplanned,
accident. Based on an evaluation conducted by CEHNC, the MCE identified for operations at LF029 is
the M125/E54E6, 10-lb bomb, with 2.6 pounds of nerve agent (Sarin – GB) filler. The magnitude of
the potential hazard depends upon the weather conditions and the quantity of CA release. Based on
the probability assessment conducted by CEHNC (Appendix O) with concurrance by the project delivery
team, encountering an intact M125 with a GB filler during this project is expected to be seldom. All
intact finds to date have been filled with simulants. The location of the landfill is adjacent to other
operations on the installation that would have been compromised if real agent were disposed of at the
site. If items are recovered during the IM at high probability areas that are inconsistent with the MCE,
work at the site will cease until the inconsistencies are resolved.

E.2.2 1% LETHALITY DISTANCE
The 1% Lethality Distance is a distance at which the dosage from an MCE or actual agent release may
result in fatalities in 1% of the exposed population. For GB agent this represents a dosage of 10 mgmin/m3. The 1% Lethality Distance calculation is based on the weather conditions and the type and
quantity of CA in the MCE. The 1% Lethality Distance for the IM without engineering controls was
determined to be 2,352 feet. However, the IM will utilize engineering controls, including an ECS (see
Section E.2.2) with CAFS to reduce the effective 1% Lethality Distance to the inside of the ECS.

E.2.3 ENGINEERING CONTROL STRUCTURE (ECS)
Engineering control structures minimize exposure of on-site personnel and the nearby public in the
unlikely event of a chemical release. The ECS selected for the IM at LF029 consists of a enclosed
steel arch vapor containment structure (VCS) combined with CAFS. It is designed to prevent the
release of any vapors outside of the ECS even if there is an explosive detonation and release of CA.
The ECS operates under negative pressure to contain a chemical release, and the CAFS is specifically
designed to allow monitoring and remove chemical agent vapors and particulates.

E.2.4 EXCLUSION ZONE
An exclusion zone (EZ) is the operational work area where the intrusive investigation will be performed.
The MCE determines the size of an EZ. The exclusion zone distance for a site is defined as the greater
of the Minimum Separation Distance (MSD) for unintentional detonation of a munition or the Maximum
Credible Event (MCE)-based 1% Lethality Distance. When the VCS is used, the EZ distance is reduced
to within 168 feet of the VCS for fragmentation from an explosive munition and to the confines of the
VCS for the effects of chemical agent vapors.

E.2.5 SHELTER-IN-PLACE
Shelter-In-Place is a protective measure employed to protect the individuals who reside, work, or
routinely operate within 2,352 feet of LF29 during an accidental release associated with the MCE.
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Shelter-In-Place consists of closing all doors and windows, and shutting off central, or window, heat or
air conditioning units. If an accidental release were to occur during the project investigation hours
from 0800 to 1600 local time, Monday through Friday, the Shelter In-Place protective measure would
be activated by an alert notification and ring-down system. If this system is activated, the impacted
individuals who reside, work, or routinely operate within 2,352 feet of LF029 should remain indoors
until they receive the ‘All Clear’ notification or are contacted directly by onsite personnel. The “All
Clear” notification and onsite personnel will inform individuals who reside, work, or routinely operate
within 2,352 feet of LF029 that the Shelter-In-Place protective measure is over, and to resume normal
activities (see Attachment B of the PAP).

E.3 KEY AGENCY RESPONSIBILITIES
E.3.1 U.S. ARMY ENGINEERING AND SUPPORT CENTER, HUNTSVILLE
(CEHNC)
CEHNC supervises the planning and execution of all operations in support of HAFB LF029 IM. CEHNC
will:





Maintain an on-site representative during the setup, training, and intrusive activities;
Provide safety oversight during intrusive operations within the exclusion zone; and
Advise the UXO Safety Officer (UXOSO) of any operational constraints or safety violations.

E.3.2 PARSONS
Parsons is the contractor executing the IM task order at LF029, providing overall site management,
field personnel, and coordination during field operations, including sampling, shipping analytical
samples, coordination of subcontractors, documentation of site activities, and preparation of closure
report. Parsons also will supply the UXOSO who will be responsible for ensuring the IM is conducted
safely and in accordance with the UFP-QAPP. Parsons will:








Establish and maintain safety precautions including the VCS and filter systems to be
protective of workers and the public.
Excavate to safely remove CWM, BWM, CACM, and BACM materials and impacted soil that
maybe found within LF029;
Containerize, package, and transport suspect CWM and BWM to the IHF for final
assessment and disposition;
Collect soil and media samples for analysis of CA, BA, and hazardous wastes;
Properly dispose of all solid and liquid hazardous waste;
Maintain a detailed accounting of all recovered materials and provide appropriate disposal
and disposition of related items or waste.

E.3.3 U.S. ARMY CHEMICAL MATERIALS ACTIVITY (CMA) RECOVERED
CHEMICAL MATERIEL DIRECTORATE (RCMD)
CMA RCMD supports CEHNC by providing all materiel assessment equipment and technologies. CMA
RCMD is responsible for arranging the interim storage and off-site transportation of recovered BWM
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and CWM from LF029. BWM and CWM may be stored at an IHF and transported off-site by the U.S.
Army 20th CBRNE (Chemical, Biological, Radiological, Nuclear and Explosives) Command or destroyed
on-site using Army-approved mobile neutralization systems. The CMA RCMD is responsible for
destroying BWM and CWM and certain other containers of hazardous industrial chemicals that may
be recovered during interim measures activities.

E.3.4 COMBAT CAPABILITIES DEVELOPMENT COMMAND CHEMICAL
BIOLOGICAL CENTER (CCDC CBC)
During intrusive operations, CCDC CBC will provide onsite staff to conduct the air monitoring for CA
and provide the offsite laboratory for analysis for CA, BA, and agent breakdown products at LF029 to
ensure worker and public protection. CCDC CBC will also be responsible for operation and
maintenance of the CAFS.

E.3.5 HOLLOMAN AIR FORCE COMMAND POST
E..3.5.1
The Holloman Air Force Base Command Post will ensure proper coordination
throughout the area within the EZ for support of IM activities at HAFB LF029. The Command Post
provides 24-hour emergency assistance to base personnel, achieved by mobilizing and deploying
emergency services personnel and resources; and informing base personnel of impending
emergencies and disasters.



In the event of a chemical release, the Command Post will be contacted directly by the
UXOSO or the CEHNC Site OESS to begin the on-base call tree notification system and
external audio broadcast alert system.
E..3.5.2
Although no specific tasks are assigned by this plan to any agencies, other than the
initial call to the HAFB Command Post, CEHNC will provide information and support to assist in the
emergency response planning efforts of any agencies. These agencies will be participants in the
planned Tabletop exercise, actual date yet to be determined.
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E.4 PROTECTIVE ACTIONS AND PROCEDURES
E.4.1 SITE CONTROL AND SITE WORK ZONES
E.4.1.1

THE HAZARD DISTANCE AND EXCLUSION ZONE

The hazard distance for the IM is based on the identified MCE. The default hazard distance was
calculated by CEHNC using D2PC software (see Appendix D, MRCSS for details). The EZ for the IM will
be the footprint of the VCS, where chemical agent vapors are contained, monitored, and removed. An
EZ of 168 feet around the ECS will be maintained, and only essential personnel will be allowed within
the EZ while operations are being conducted.

E.4.1.2

THE SUPPORT ZONE

The support zone is considered a clean area and consists of all areas (excluding the contamination
reduction zone and exclusion zone). Visitors and administrative support staff are not permitted
beyond the support zone during intrusive operations.

E.4.2 NOTIFICATION AND EDUCATION
E.4.2.1
Prior to initiating intrusive operation, the Parsons Management Team and CEHNC Site
OESS will communicate the potential hazards to the HAFB Command Post who may be impacted
independently or during the Site Safety Tabletop meeting. Key assumptions supporting the effort are
as follows:



It is the determination of CEHNC experts that engineering controls proposed for the
remediation will limit the calculated MCE, and any potential chemical release will be
contained within the VCS structure;
 CEHNC has high confidence in the redundant controls and barriers of the VCS to safely
contain the effects of the MCE yet acknowledges that non-technical concerns call for welldefined additional precautions. These concerns include the proximity of occupied
buildings by Air Force personnel and the possibility that this remediation will encounter
CWM or BWM.
 CEHNC will engage in direct communication with those on-base personnel in the nearby
buildings and hangars to ensure they understand the safety measures they need to carry
out, and the risks associated with the IM. In addition, CEHNC will provide the information
needed to allow personnel in the potentially affected buildings and hangars to decide for
themselves whether or not to participate in the additional ring-down and alert notification
system. CEHNC will provide Holloman Air Force Base any assistance requested as they
design and implement their communication plan for those impacted on base.
E.4.2.2
All nearby on base personnel within the 1% Lethality Distance of 2,352 feet
(calculated without considering the protective measures of the engineering controls) will be notified
of the potential hazards identified in the UFP-QAPP.

E.4.3 AIR MONITORING
An air-monitoring program will be conducted by CCDC CBC during all CWM-related intrusive
operations. Details of the air monitoring are described in the APP/SSHP (Appendix A to the UFP-QAPP)
and the Site Specific Air Monitoring Plan (Appendix G to the UFP-QAPP), and include:
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Activities to be monitored;
Locations to be monitored; and
Specific actions to be taken should a positive monitoring result, or “ring-off,” occur.

E.4.4 TRAINING
E.4.4.1

PERSONNEL TRAINING

E.4.4.1.1
All personnel working at the site are trained and qualified, per Department of Defense
and USACE regulations. Each supervisor engaged in the site work must have at least eight additional
hours of specialized training on managing such operations, and three days of field experience under
the supervision of a trained and experienced supervisor. All personnel working in the EZ are required
to have completed the 40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER).
E.4.4.2
In addition to a medical surveillance program, all personnel involved in the IM field
work will participate in a site-specific training program involving classroom training, training on
specific equipment, and conducting various work and emergency scenarios. All personnel also
receive site–specific training to ensure thorough understanding of the SSHP and the physical and
safety hazards of the site.

E.4.4.2

EMERGENCY PREPAREDNESS DRILLS

Prior to the start of the intrusive operations at LF029, HAFB and site emergency response personnel
will be given the opportunity to participate in surveys to test the efficiency of this Protection Action
Plan and evaluate operational readiness.

E.4.4.2.1

LOCAL INTERNAL SURVEY

E.4.4.2.1.1
The local internal survey evaluates the operational procedures and all aspects of the
intrusive investigation activities. Participants include CEHNC, Parsons, and CCDC CBC. Each
procedure is assessed for operational readiness through the demonstration of various scenarios. The
local internal survey assures compliance with all provisions of the Chemical Safety Submission, the
Site-Specific UFP-QAPP, and U.S. Army regulations, as well as verifying operator proficiency.
Procedures include:






Review of pertinent documents;
Inspection of equipment and facilities;
Verification of employee training and procedures;
Witnessing of selected system testing and operations.
E.4.4.2.1.2
The local internal survey is currently scheduled to occur prior to the start of intrusive
operations, immediately prior to the Department of the Army Safety Survey.

E.4.4.2.2 DEPARTMENT OF THE ARMY SAFETY SURVEY
E.4.4.2.2.1
The survey performed by CEHNC for the Department of the Army Safety Office is
another formal review and assessment of an intrusive operation that has the potential for chemical
agent exposure. Participants include CEHNC, Parsons, and CCDC CBC. This survey examines
operational readiness through the demonstration of various scenarios. The Department of the Army
Safety Survey assures compliance with all provisions of the Chemical Safety Submission, the SiteSpecific UFP-QAPP, and U.S. Army regulations, as well as verifying operator proficiency. Procedures
include:
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Inspection of equipment and facilities.
Verification of employee training and procedures.
Witnessing of selected system testing and operations.
E.4.4.2.2.2
Department of the Army Safety Survey is scheduled to occur prior to the start of
intrusive operations, following the local internal survey.

E.5 EMERGENCY PROCEDURES
During the IM, the technical team will conduct the operations using an approved VCS, where chemical
agent vapors are contained, monitored, and removed. In the event of an emergency (i.e., possible
chemical release outside of the VCS), CEHNC will be responsible for coordination of all assisting
agencies to protect all residents, support personnel, and site workers.

E.5.1 NOTIFICATION AND EDUCATION
All on-base personnel within the 1% Lethality Distance (calculated without the engineering controls)
shall be notified by the HAFB Command Post of the upcoming IM and its potential hazards. An Air
Force representative for each building or hangar impacted will be informed about the activities to be
conducted, the date these activities are planned to take place, and how to react in the unlikely event
that a chemical release occurs outside of the VCS during the site safety tabletop meeting. Also, the
email addresses and telephone numbers of the CEHNC and Parsons Management Team will be
provided for easy access if there are further questions or concerns.

E.5.2 ENGINEERING CONTROL STRUCTURE-CONTAINED INTERIM
MEASURES
Because an approved VCS with a CAFS will be used during the Interim Measures, the 1% Lethality
Distance is reduced to the confines of the VCS where chemical agent vapors are contained,
monitored, and removed.

E.5.3 EMERGENCY RESPONSE
Incidents involving an unlikely chemical release outside of the VCS (i.e. a series of detections of
hazardous substances) will initiate an emergency response. In the event of an emergency (e.g.,
confirmed ring-off of monitoring equipment, chemical release, chemical spill), personnel inside the
VCS will immediately execute mitigation activities. The CEHNC OESS will evaluate the on-site
conditions and recommend a course of action to the UXOSO. The UXOSO will initiate the emergency
notification systems and protocols (email, call tree notification system, etc.), with the HAFB Command
Post, and they will notify the on-base authorities. CEHNC will make a decision to continue with, or
suspend, operations based upon the recommendations of Parsons and CCDC CBC.

E.5.4 “ALL CLEAR” NOTIFICATION
After the site has been returned to a safe condition (based on the assessments of CEHNC, Parsons,
and CCDC CBC) the Parsons UXOSO shall notify the HAFB Command Post for impacted buildings and
hangars of the “All Clear” and to resume normal activities. Those HAFB workers who have Shelteredin-Place will be encouraged to talk directly with on-site authorities and Parsons Project Management
Team members, so that any personal needs of the residents can be addressed expeditiously. AfterAppendix E
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action information detailing the nature of the chemical event and subsequent local emergency
response actions will be provided to the surrounding community when it becomes available.

E.6 KEY CONTACT PERSONNEL
Thefollowing personnel are designated as key contact personnel for this Protection Action Plan:

Organization

Name

Telephone

U.S. Army Engineering and
Support Center Huntsville
4820 University Square
Huntsville, AL 35816-1822

TBD
CEHNC Ordnance and
Explosive Safety Specialist

(256) XXX-XXXX

U.S. Army Engineering and
Support Center Huntsville
4820 University Square
Huntsville, AL 35816-1822

Mr. Allyn Allison
CEHNC Project Manager
Email:

(256) 895-1121

Combat Capabilities
Development Command
Chemical Biological Center
5183 Black Hawk Rd.
APG, MD 21010

Satchell Doyle Jr.
CCDC CBC Project Manager

(410) 436-0562

Parsons
3577 Parkway Lane
Suite 100
Peachtree Corners, GA 30092

Ms. Angie Welch
Parsons Project Manager
Email:
Angie.Welch@parsons.com

(678) 969-2393

Parsons
3577 Parkway Lane
Suite 100
Peachtree Corners, GA 30092

Mr. Jeffrey Ulmer
Parsons Site Manager

(770) 634-8561

HAFP Command Post
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Figure 1 – Site Map
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Figure 2 – Site Layout
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B.1 PURPOSE
This Site-Specific Emergency Notification Systems Testing and Operations Plan (HAFB Command Post)
is designed to support the interim measures at LF029. The selected notification system will be used
to notify:

•

Base personnel working in the area of the 1% Lethality Distance (a 2,532 ft radius when
engineering controls fail) that a chemical agent release has occurred (notified to shelterin-place and follow the directions of the outside audio notification system);

•

Base personnel and workers outside of the 1% Lethality Distance that a chemical agent
release has occurred (notified to remain outside of the 1% Lethality Distance and follow
the directions of the outside audio notification system);

•

Participating agencies that on-site emergency procedures have been implemented.

B.2 NOTIFICATION MECHANISMS
Although the failure of the engineering controls to be used at the project site is highly unlikely, CEHNC
has decided to use three notification mechanisms to notify stakeholders of a chemical detection. First,
an onsite alert system will indicate a chemical has been detected and that workers and residents
should either Shelter-in-Place or stay away from the area until an “All Clear” has been given. Second,
authorities on-site, such as the UXOSO and other personnel, will be able to direct individuals in the
vicinity of the 1% Lethality Distance. The Command Post call tree system will be initiated to provide
an additional notification of a possible emergency to on base personnel and workers. CEHNC will
recommend participation in the call tree system to all residents within the 2,352-foot zone.

B.2.1 ALERT SYSTEM
Alert systems will be at the project site perimeter as well as be available on a voluntary basis to
occupied structures within the 2,352-feet radius. The alert systems will be used to provide visual and
audible emergency notification for those near or within 2,352 feet of the project site.

B.2.2 PHONE AND E-MAIL RING-DOWN SYSTEM
The HAFB Command Post call tree system has been established to notify base personnel and workers
call tree, email, and outside audio notification system. This system will distribute a pre-prepared
emergency text message to all e-mail addresses, and a recorded voice message to all phone numbers
within the pre-selected database. The message will instruct recipients to be aware of a possible
emergency situation at the project site. The call tree system can be initiated via phone or the internet,
providing a backup process for initiation. Once initiated, distribution of this message should take less
than 60 seconds. Individuals to be contacted via this ring-down system will include base personnel
and workers, emergency response personnel, and nearby hospital emergency rooms.
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B.3 ON-SITE INCIDENT NOTIFICATION
B.3.1 ACTIVATION OF THE NOTIFICATION MECHANISMS
B.3.1.1 The decision to initiate the call to the HAFB Command Post will be based on the event triggers
outlined in the UFP-QAPP (Appendix A - APP/SSHP).
B.3.1.2 The UXOSO will initiate the three blast air horn system which would alert all site personnel to
move back to a designated rally point beyond the 1% lethality or shelter in place, as well as call the
HAFB Command Post to begin their alert system.

B.3.2 NOTIFICATION OF BASE PERSONNEL
B.3.2.1 Base personnel will receive notification during a possible incident through the notification
mechanisms identified. Responses to the emergency notification will be specific for on base
population and are outlined below.
B.3.2.2 All base personnel within 2,352 feet of the intrusive location at the time of an incident will
need to take active steps to protect themselves from a chemical exposure. This can be achieved by
staying clear of the area, or Sheltering-in-Place as directed by outside audio notification system.
B.3.2.3 The HAFB Command Post will be consulted with by the Parsons Management Team and CEHNC
Site Safety Officer to select the best notification mechanisms for them. The call tree and email system
will be the primary mechanism for all base personnel within the 1% Lethality Distance. Prior to intrusive
operations, Parsons Management Team and CEHNC Site Safety Officer will achieve the following
objectives:

•

Confirm with Command Post of call tree and e-mail procedures are correct;

•

Discuss Shelter-in-Place procedures and determine if existing or temporary safety systems
might be incorporated into the emergency notification system

B.3.3 ALL CLEAR NOTIFICATION
Those who have been notified of an emergency also will be notified that it is safe to return to normal
activity. The “All Clear” notification will not be given until project personnel have confirmed that no
chemical release is in the vicinity at a level that could cause harm to an individual. This signal will be
given to each resident per his or her instruction and would include a separate recorded “All Clear”
voice message that will be distributed through the call tree notification system.

B.3.4 FALSE ALARMS
MINICAMS are prone to false positives, meaning that certain non-CA compounds could trigger a falsepositive ring-off. USACE will make every reasonable effort to avoid false positives. If the emergency
notification mechanisms are implemented, and a false positive is subsequently confirmed, the ringdown system will be used to provide the “All Clear” notification.
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B.4 TESTING OF NOTIFICATION SYSTEM
B.4.1 The HAFB Command Post is functional 24 hours and will and conducts periodical testing during
ongoing operations to ensure it is still functional over time. This periodic testing also will act as a
reminder to base personnel that remedial action is ongoing and that they should refresh their memory
on what their specific responses should be in the event of a possible emergency.
B.4.2 Prior to initiating intrusive activities, the outside audio notification alert and call tree systems
will be asked of the Command Post to be tested. The call tree test will be performed via the HAFB
Command Post and will address both the phone and e-mail delivery systems.
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F.1 PURPOSE
F.1.1 This explosives management plan outlines the explosives management procedures Parsons
will use while performing field operations at the site. Details regarding the management, acquisition,
and transport of donor explosives are discussed below. The procedures listed herein are in
accordance with U.S Army Corps of Engineers (USACE) DID HNC-002.01 and the following
documents:
•

Department of Environmental Safety Research (DESR) 6055.09, Vol 1, DoD Ammunition and
Explosives Safety Standards;

•

Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF) Publication (ATF P) 5400.7, Federal
Explosives Laws and Regulations;

•

Federal Acquisition Regulation (FAR) 45.5;

•

Applicable Sections of Department of Transportation (DOT), 49 CFR 100-199;

•

DoD 4145.26-M, Contractor's Safety Manual for Ammunition and Explosives;

•

DoD 4140.62, Material Potentially Presenting an Explosive Hazard;

•

DA Pam 385-64, Ammunition and Explosives Safety Standards; and

•

Local and state laws and regulations.

F.1.2 The Senior UXO Supervisor (SUXOS) will maintain an onsite copy of the below documents and
they will be made available, upon request, to any authorized federal, state, or local authority:
•

Parsons’ ATF Manufacturer of High Explosives License (Figure F.1);

•

Parsons’ ATF Notice of Clearance for Possessors and Responsible Persons; and

•

A letter signed by Parsons’ authorized official designating the onsite personnel who are
authorized to purchase, receive, access, and use explosives.

F.1.3 Donor explosives may be needed for the investigation in the event that munitions and
explosives of concern (MEC) items are recovered at the site during field operations. Parsons will be
responsible for complying with all ATF requirements for donor explosives used to destroy MEC.
F.1.4 Before fieldwork commences, Parsons will designate one UXO Technician III at the project
site as the Demolition Team Leader (DTL). The DTL will be responsible for maintaining all
documentation concerning demolition materials and, by signing the receipt documents, will assume
accountability for demolition materials. Further responsibilities of the DTL are described in this
chapter.
F.1.5 Parsons has also prepared a Chemical Safety Submission (CSS) (Appendix D) and the
approved CSS will be followed during this investigation. A copy of the approved CSS will be
maintained onsite.
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F.2 EXPLOSIVES ACQUISITION
Parsons holds a current ATF permit (Figure F.1) to purchase and use explosives. This permit will be
available on-site for federal, state, or local inspection. Delivery of demolition explosives required for
the destruction of MEC will be coordinated with a local distributor by Parsons. All shipments from the
explosives distributor will be escorted from the delivery point to the point of use by a UXO technician.

F.2.2 ACQUISITION SOURCE
Parsons will purchase the necessary explosives and demolition materials from a licensed explosives
distributor, who will deliver the materials to the site. Dyno Nobel, Inc. or Austin Powder will be the
preferred suppliers. All explosives and demolition materials used by UXO personnel will be purchased
from commercial sources. Other suppliers in proximity to the site will also be considered depending
on procurement requirements. Shipments of explosives will be by the distributor in accordance with
federal and state transportation requirements. The explosive distributor is responsible for all
shipping permits and documentation required by federal, state, and local regulations. The DTL is
authorized to request and receive explosives from explosives distributors.

F.2.3 LISTING OF PROPOSED EXPLOSIVES
Boosters, detonating cord, perforators, and blasting caps will be ordered for demolition operations as
required.

F.3 EXPLOSIVES STORAGE
No commercial explosives inventory will be stored on site during this project.

F.4 EXPLOSIVES TRANSPORTATION
During transportation of explosive materials, safety is the primary concern. Transportation of
explosives and demolition materials will comply with all federal, state, and local regulations. The UXO
Subcontractor will secure permits, as required, for transportation of the explosives to be used onsite.
The most expeditious route will be used when transporting explosives.

F.4.1 PROCEDURES FOR TRANSPORTATION TO DISPOSAL LOCATIONS
Should transportation of explosives necessitate travel on public highways, placarding and
inspections shall be conducted in accordance with applicable DOT sections of 49 CFR Parts 100-199
and a DD Form 626. Parsons is responsible for explosives transportation and the UXOSO will provide
the transportation team with a transportation route plan in the event public roads will be used. Every
effort will be made to use a route with the least practicable public exposure. For transportation of
explosives, Parsons will comply with the following:
•

Initiating explosives (e.g., blasting caps) will be kept separate from other explosives at all times.
Blasting caps may be transported in the same vehicle as long as they are in a separate container
(designed to transport blasting caps) and they are secured away from other explosive items.
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•

Compatibility requirements will be observed at all times.

•

Only UXO Technician IIIs and above may be issued and may transport explosive materials, with
the second individual in the vehicle being a minimum of a UXO Technician II. The receiving party
will sign the receipt documents for accountability.

•

Operators transporting explosives will have a valid driver’s license.

•

Drivers will comply with posted speed limits but will not exceed a safe and reasonable speed for
conditions.

•

Vehicles transporting explosives off-road will not exceed 25 miles per hour.

•

Personnel will not ride in the cargo compartment of a vehicle transporting explosives.

F.4.2 EXPLOSIVES TRANSPORTATION VEHICLE REQUIREMENTS
Explosives will be transported in vehicles having a cargo compartment that is separated from the
vehicle operator. The load will be braced and, unless in closed cargo compartments, will be covered
with a fire-resistant tarpaulin or will be loaded in an appropriate shipping container, such as the IME
Type 22. Minimum vehicle requirements include the following:
•

Vehicles transporting explosives will be inspected prior to use using the Explosives Vehicle
Inspection DD Form 626, or equivalent, as applicable.

•

Vehicles transporting donor explosives items will have appropriate placards for the cargo being
transported.

•

Vehicle engines will not be left running while explosives are being loaded/unloaded.

•

Vehicles will be chocked to prevent movement while loading.

•

Beds of vehicles will have a wooden bed liner, dunnage, or sand bags to protect the explosives
from contact with the metal bed and fittings.

•

Vehicles transporting explosives will have a first aid kit, two 10-lb. BC-rated (or higher) fire
extinguishers, and a reliable means of communicating with the UXOSO (i.e., cellular phone).

F.5 EXPLOSIVES RECEIPT PROCEDURES
The SUXOS and DTL will strictly control access to all explosives. All receipts, issues, turn-ins, and
inventories of explosives will be properly documented and verified through physical count by the DTL
and UXOQCS. The end user of explosives will certify on the explosives usage record that the
explosives were used for their intended purpose.

F.5.1 RECORDS MANAGEMENT AND ACCOUNTABILITY
All original explosives records will be forwarded to the Parsons Project Managers (PM) office for
archiving in accordance with ATF regulations and requirements. Copies of these records will be
maintained onsite by the SUXOS and will be available for inspection by authorized agencies.
Explosives items will be tracked by their respective lot number until the item is expended, or
transferred to Government control and accountability, or returned to the distributor.

Appendix F

W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Explosives Management Plan

Revision 0

F.5.2 AUTHORIZED INDIVIDUALS
The UXO Subcontractor will provide explosives distributors with documentation listing the individual
authorized to request and receive explosives. The individual authorized to receive and issue
explosives is the Parsons DTL. The SUXOS will designate in writing the individual(s) authorized to
transport and use explosives at the project site.

F.2.1 DESCRIPTION AND ESTIMATED QUANTITIES
No commercial explosives will be stored onsite. If explosives are needed, the type and quantity will
be determined based on the planned demolition. This may include perforators, detonation cord, and
a non-electric (shock tube) initiation system. Demolition explosives will be obtained via on-call
delivery by a local distributor.

F.5.3 RECEIPT OF SHIPPED EXPLOSIVES
The DTL and UXOQCS will conduct a 100 percent inventory of all incoming explosives to reconcile the
delivery shipping documentation with the amounts of explosives ordered and received. This
procedure will include checking the type, quantity, and lot number of each explosive item received
against both the quantity ordered and the shipping manifest. The DTL will maintain the original
receipt documents and the Explosives Usage Record (Appendix M) on file with the SUXOS.
Discrepancies observed will be addressed as described in Subchapter E.5.4. If there are no
discrepancies, the DTL will sign the receipt documents and will assume accountability for the
material.

F.5.4 PROCEDURES FOR RECONCILING DISCREPANCIES IN
QUANTITIES SHIPPED
As described above, the DTL and UXOQCS will conduct a 100 percent inventory of incoming
explosives. Any shortages or overages will be reported immediately to the SUXOS, the Site Manager,
and the Parsons PM. The Parsons PM will contact the explosives distributor to reconcile any
discrepancies and also notify the USACE PM. The DTL will only sign the receipt documents for the
actual quantity of material received and actual quantities will be correctly annotated on the shipping
documentation prior to delivery acceptance.

F.6 INVENTORY PROCEDURES FOR STORED
EXPLOSIVES
No commercial explosives inventory will be stored on site during this project.

F.7 INSPECTION OF EXPLOSIVES STORAGE
MAGAZINES
No commercial explosives inventory will be stored on site during this project.
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F.8 REPORTING LOSS, THEFT, OR UNAUTHORIZED
USE OF EXPLOSIVES
If it is confirmed explosives are missing, then the SUXOS will contact Parsons PM and the USACE
Contracting Officer immediately by telephone and will submit ATF E-Form 5400.5 (Appendix M) within
24-hours of the discovery. Parsons will notify the ATF and immediately begin an investigation. USACE
authorities will be notified and a written report will be issued within 24 hours.
•

USACE Contracting Officer: Richard Mullady (256-895-1061)

•

CEHNC PM:

Allyn Allison (256-895-1121)

•

CEHNC OESS:

TBD

• ATF Phoenix Field Office
602-776-5400
(serves Arizona and New Mexico):
•

HAFB Command Post

575-572-4900

•

Otero County Sheriff:

575-437-2210

F.9 RETURNING DAILY ISSUED EXPLOSIVES NOT
EXPENDED
No commercial explosives inventory will be stored on site during this project.

F.10

DISPOSAL OF REMAINING EXPLOSIVES

No commercial explosives inventory will be stored on site during this project. At the end of each day
that explosives are used, all unused explosives will either be disposed of by detonation, or custody
and accountability will be transferred back to the distributor. All returned or transferred items will be
recorded on the Explosives Usage Record (Appendix M).

F.11
ECONOMIC ANALYSIS OF EXPLOSIVES
MANAGEMENT ALTERNATIVES
Parsons anticipates finding a small amount of MEC, if any, during this investigation. Therefore, siting
an explosives storage magazine and storing donor explosives onsite would not be a cost-effective
option for the Government. On this basis, Parsons has determined that obtaining donor explosives
via on-call delivery is the most cost-effective option for the IM at LF029.
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ATF Federal Explosives License

Placeholder – Receipt of current license delayed by Government shutdown.
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1.0
INTRODUCTION
This document serves as the site-specific air monitoring plan to support removal action landfill 029, at
Holloman Air force Base, NM. Operations will take place within a Vapor Containment System (VCS)
equipped with chemical filtration. The Combat Capabilities Development Command Chemical Biological
Center (CCDC Chemical Biological Center), Environmental Monitoring Laboratory (EML) will conduct air
monitoring in support of this mission.
1.1
Purpose
The purpose of this plan is to illustrate the strategy used by CCDC Chemical Biological Center to monitor
the airborne concentrations of the chemicals of concern during operations at Holloman AFB, NM.
1.2
Scope
This plan establishes the policies, objectives, procedures and responsibilities for the execution of a
monitoring program at Holloman, AFB. This plan identifies the chemicals of concern and describes the
rationale for monitoring strategies and choice of monitoring equipment.
Objectives
1.3
The objectives of this plan are:
• To illustrate the monitoring methods used for each operation performed at each intrusive site.
• Provide early warning of potential releases of the chemicals of concern.
• To maximize the protection of workers, the public and the environment by conducting adequate
environmental monitoring as specified in DA PAM 385-61 and Department of the Army Interim
Guidance for Chemical Warfare Materiel Responses (Nov 2009).
• To document the procedures used to provide agent monitoring results to project personnel for
the purpose of making safety decisions and waste disposition determinations.
2.0
MONITORING RESPONSIBILITIES
The responsibilities of the CCDC Chemical Biological Center EML are:
• Provide guidance on monitoring operations conducted on site.
• Provide certified equipment, methods, and personnel capable of generating defensible
monitoring data to be incorporated into the CCDC Chemical Biological Center Environmental
Monitoring Laboratory 40-year database.
• Provide trained and certified personnel to operate air monitoring and laboratory equipment.
• Perform monitoring procedures as outlined in the project scope of work, EML laboratory quality
assurance programs, and this monitoring plan.
• Collect and retain all air monitoring data generated during this project.
• Conduct project-specific on-site air monitoring and sample analyses to support site operations.
Other analyses may be conducted to support safe operations as requested by the US Army
Corps of Engineers.
• Provide daily site reports to project personnel.
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3.0

MONITORING CONCEPTS

The intent of air monitoring is to indicate to workers when a hazardous atmosphere is present and to
maintain a record of worker exposure to airborne chemicals, thus ensuring the safety of the operators,
the environment, and the public. The choice of monitoring equipment is based on the type of
monitoring to be performed and the types of agents involved. The location of monitors or sample
points is based on the operation, the airflow in the area, and the location of the source of agents.
CHEMICALS OF CONCERN
3.1
The chemicals of concern for operations at Landfill 029, Holloman, AFB is the military chemical warfare
agent (CWA) GB (Sarin).

Table 1: Airborne Exposure Limits for the CWA of Concern
Chemical Name
Abbreviation
CAS Number

Airborne Exposure Limit
WPL (mg/m3)

Isopropyl
methylphosphonofluoridate

GB Sarin

107-44-8

0.00003

STEL/VSL
(mg/m3)

0.0001

50642-23-4

3.1.1 Chemical Agent Standards
Agent standards are prepared using two different source standards: a “C” for calibration standards and a
“Q” for challenge standards. All calibration activities are conducted using standards derived from the
“C” standard. All challenge (quality control) activities are conducted using “Q” standards derived from
the “Q” standard.
Agent standards may be used as either single agent standards or combination standards that contain
two or more agents. Non-CWA standards may be prepared from a single source.
3.2

WORKER EXPOSURE LIMITS

3.2.1 AIRBORNE EXPOSURE LIMITS (AEL)
An airborne exposure limit (AEL) is a general term that describes the maximum allowable air
concentrations for occupational and general population exposure to chemical warfare material (CWM).
AELs for chemical warfare agents are published in the Department of the Army Pamphlet (DA PAM) 38561 (Nov 2012) Table 2.1 and are referenced in Table 1.
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3.2.2 Worker Population Limit (WPL)
The WPL is the maximum allowable 8 hour time-weighted average concentration that an unmasked
worker could be exposed to for an 8 hour workday, 40 hours per week, for 30 years without adverse
effect. There is no health significance from a single or short-term exposure of this concentration. Low
level historical monitoring using a depot area air monitoring system is conducted if workers are
performing intrusive operations unmasked.
The action limit for WPL methods will be 0.5 WPL. The laboratory will notify the command post (CP) of
any confirmed detection of chemical agent at or above the action limit.
All WPL DAAMS samples shall be analyzed within 72 hours following the end of sample collection.
When reporting agent detections from two samples or methods from the same sampling event, the
greater of the two concentrations will be reported to represent the worst case condition.
3.2.3 Short-Term Exposure Limit (STEL)/Vapor Screening Level (VSL)
The STEL is the maximum concentration to which unprotected chemical workers may be exposed for up
to 15 minutes. The VSL is equivalent to the absolute STEL concentration. The VSL is not tied to a 15
minute exposure time, it is concentration based. Site operations will be monitored using the VSL. Near
real time monitoring is conducted at the VSL.
3.3

MONITORING SYSTEMS DESCRIPTIONS

3.3.1 Depot Area Air Monitoring System (DAAMS)
The DAAMS is a portable air-sampling unit, which is designed to draw a controlled volume of air through
a glass tube filled with a solid sorbent collection material (for example Tenax-TA). As the air is passed
through the solid sorbent tube, agent is collected on the sorbent bed. After sampling for the
predetermined period of time and at a predetermined flow rate, the tube is removed from the vacuum
line. The tube is transferred to the CCDC Chemical Biological Center onsite mobile laboratory, or
shipped to the CCDC Chemical Biological Center Environmental Monitoring Laboratory. DAAMS
monitoring is performed for one of two purposes; confirmation of MINICAMS alarms and historical
sampling. The purpose of DAAMS confirmation samples is to confirm or refute a near real time
(MINICAMS) alarm. The purpose of historical DAAMS samples is to verify the absence of low level
chemical agent airborne concentrations in and around the site.
Historical DAAMS methods shall meet class I criteria defined in the ECBC EML Laboratory and
Monitoring Quality Control Plan (LMQCP) except for Lewisite methods, which shall meet class II criteria.
Confirmation methods shall meet class III criteria as defined in the ECBC EML LMQCP.
3.3.2 Miniature Continuous Air Monitoring System (MINICAMS)
A MINICAMS is an automatic air monitoring system that collects compounds on a solid sorbent trap or a
fixed-volume sample loop, thermally desorbs them into a capillary gas chromatography column for
separation, and detects the compounds with a Halogen Selective Detector (XSD), or a Flame
Photometric Detector (FPD). It is a lightweight, transportable, low-level monitor designed to respond in
less than ten minutes. The MINICAMS is designed to provide a visual and audible alarm if agent vapors
exceed the alarm set point. The MINICAMS consists of a monitor (sample collection, analysis, detection,
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and alarm equipment), vacuum pump, heated sample transfer lines, compressed gases, and computer.
In the sampling cycle, a vacuum pump draws air into the MINICAMS system through a heated sample
transfer line. The transfer line is heated to prevent condensation of any chemical warfare agents on the
walls of the transfer line. The current maximum length of the heated sample line shall not exceed 150
feet. Following analysis, the MINICAMS provides a direct readout in units of the hazard level. A
permanent trace of the chromatogram is stored in the computer. If chemical warfare agent is detected
at the hazard level preprogrammed by the operator, the MINICAMS system alarm will activate and the
workers will take immediate actions. The MINICAMS is considered a near real time monitor because it
does not sample continuously; air sampling is stopped during the thermal-desorption step.
Near-real-time methods shall meet class I criteria as defined by the EML LMQCP.
3.3.3 Laboratory Support
The CCDC Chemical Biological Center laboratory will be located on-site to support air-related chemical
analyses for this project. DAAMS samples are analyzed using thermal desorption followed by analysis
using gas chromatography coupled with a mass selective detector or a flame photometric detector. Low
level soil analysis will be performed at the CCDC Chemical Biological Center laboratory in Edgewood,
Maryland.
3.4

TYPES OF AIR MONITORING

Air monitoring procedures not addressed in this plan shall require written guidance or concurrence from
CCDC Chemical Biological Center EML management. This includes, but is not limited to: monitoring
under tarps, monitoring open containers, and other monitoring activities not specifically addressed in
this plan or EML internal operating procedures.
3.4.1 Historical Monitoring
Historical monitoring, using DAAMS tubes for sample collection, is performed to provide evidence that
chemical agent concentrations in the area did not exceed published limits, to document that no agent
was released to the environment, and to document that workers are not exposed to very low
concentrations over long periods of time. All historical DAAMS samples are analyzed within 72 hours of
sampling termination.
3.4.2 Confirmation Monitoring
Confirmation monitoring is performed to validate or invalidate a positive measurement from another
monitoring system, either an NRT method or historical method. Alarm confirmation for chemical agent
MINICAMS VSL methods will be performed using DAAMS. DAAMS samples are not used to immediately
warn of hazardous conditions. Analysis of confirmation DAAMS samples is required if the corresponding
NRT monitor alarms for three consecutive cycles. Confirmation samples may also be analyzed if
requested by the Site Safety Officer. Confirmation DAAMS samples will be delivered to the CCDC
Chemical Biological Center EML on-site laboratory, and shall take priority over all other samples.
Confirmation analysis is required after 3 consecutive alarms from a VSL MINICAMS. Since true
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confirmation via air monitoring is not available, work could resume if no source is found and air
monitoring indicates no further alarms.
3.4.3

Near-real-time (NRT) Monitoring

NRT monitoring is conducted in areas where contamination is likely or possible, to determine airborne
chemical concentrations in the shortest amount of time at the monitoring level commensurate with
engineering controls and worker protection. A NRT monitoring system has the capability to
automatically collect, analyze, and report/display the results within 15 minutes when chemicals are
present at or above the STEL/VSL concentration. CCDC Chemical Biological Center EML will conduct near
real time monitoring to the VSL using MINICAMS.
3.5

GENERAL MONITORING STRATEGIES

3.5.1 Decontamination Verification Monitoring
Decontamination verification monitoring is performed to determine the level of cleanliness of a
potentially contaminated item after it has been surfaced decontaminated by approved procedures. All
items monitored to determine level of cleanliness shall be bagged or contained to trap vapors. The
CCDC Chemical Biological Center EML utilizes a headspace procedure for determining the level of
cleanliness. This does not apply to a decontaminated liquid, detoxified liquid, chemically
decontaminated soil, gas, or toxic industrial chemicals. Some items may be released from Government
control if appropriate monitoring is performed and all federal, state and local provisions have been met.
3.5.2 Work Space Monitoring
Work space monitoring provides notification to personnel that there is a problem and that action must
be taken. Monitoring devices or sample lines are placed in strategic locations in the work area where
there is a potential for encountering agent vapors. The sample locations are determined based on such
factors as the agent involved, the airflow patterns in the area, the operation(s) being performed, and
the location of the source of the potential release. Work space monitoring is accomplished with
MINICAMS at the VSL, with co-located DAAMS for MINICAMS alarm confirmation, and with historical
DAAMS for low level monitoring at the WPL.
3.5.3 Scrap/PPE/Bulk Item Headspace Monitoring
Either DAAMS or MINICAMS can be used to conduct headspace monitoring to the VSL of items for
disposal. Items requiring headspace monitoring to the WPL will be performed with DAAMS. If VSL
MINICAMS are used to perform headspace analysis, the maximum number of samples per batch is ten
(10) and each batch will be bracketed by successful challenges. For DAAMS headspace monitoring, a set
of QP DAAMS tubes will be collected for up to 10 samples. CCDC Chemical Biological Center will conduct
headspace monitoring for the purpose of decontamination verification of potentially contaminated
materials including, but not limited to: recovered scrap, bulk items, and any potentially contaminated
material to be recycled. Items that have been monitored to below the MINICAMS VSL alarm level and
that meet the conditions of paragraph 3.5.3.1 may be designated as cleared to the VSL. Items that have
been monitored to below the WPL and that meet the conditions of paragraph 3.5.3.1 may be designated
as cleared to the WPL. Reusable personnel protective equipment (PPE) will be cleared to the WPL prior
to being washed for re-use. Disposable PPE that is potentially contaminated will be monitored to the
VSL. Notifications of confirmed detections will be made to the Site Safety Officer/Site manager.
If headspace monitoring is performed in an enclosed area and potentially contaminated material is
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stored in the area, operators will wear the appropriate gloves and mask when working in the enclosed
area. Access to the area will be controlled by CCDC Chemical Biological Center and signage will be
posted stating that a mask is required for entry.
3.5.3.1 Requirements for Scrap/PPE/Bulk Item Headspace Monitoring
Potentially contaminated scrap items, PPE, bulk items, or any material to be recycled must be contained
using a vapor proof barrier and heated to a minimum of 70°F for 4 hours prior to being head-space
monitored. The use of a heated box may be used to raise the temperature of the items in the case of
inclement weather or low temperatures.
3.5.4 Soil Sample Headspace Monitoring and Verification
Prior to shipment off site for low level laboratory analysis, headspace monitoring of soil samples will be
completed in accordance with CCDC Chemical Biological Center EML Internal Operating Procedures MT11 or MT-16. Soil sample headspace monitoring can be accomplished by MINICAMS or DAAMS. For
MINICAMs headspace monitoring, the maximum number of samples per batch is ten (10) and each
batch will be bracketed by successful challenges.
3.5.5 Monitoring of Potentially Exposed Worker
Workers who have been exposed or potentially exposed to chemical agent will be quadrant monitored
IAW the quadrant monitoring section (section 3.2) of CCDC Chemical Biological Center EML IOP MT-59,
“MINICAMS Support for CAIRA Operations”. Determination of when quadrant monitoring is required is
made in accordance with the site work plan.
3.5.6 Ventilation Exhaust Filter System Monitoring
Chemical agent filtration systems (CAFS) will be used to ventilate the VCS. The CAFS has monitoring
sample points at the pre-filter, mid-beds and exhaust locations. For filter mid-beds, continuous NRT
monitoring will be performed with MINICAMS at the VSL, with each mid-bed monitored sequentially. If
3 consecutive readings above the MINICAMS alarm level are detected at the mid-beds, the monitoring
point will be switched to the filter exhaust.
At the filter exhaust, continuous historical monitoring with confirmation monitoring at the VSL is
required. NRT monitoring at the VSL with confirmation monitoring is required only after agent is
detected in the filter mid-bed. Monitoring at the exhaust will be done until filter changes have been
made.
Historical WPL monitoring at the filter inlet will be performed during operations. Historical DAAMS
samples are collected to document that no agent was released to the environment, and to document
that workers are not exposed to very low concentrations over long periods of time. All WPL DAAMS
samples are analyzed.
3.5.7 First Entry Monitoring
First entry monitoring (FEM) will be performed prior entry into an Interim Holding Facility (IHF). FEM is
conducted prior to personnel entry, to determine the potential contamination of an enclosed area that
has not been under continuous monitoring.
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4.0

MONITORING SYSTEM SPECIFIC REQUIREMENTS

4.1

Data Control

During the project, CCDC Chemical Biological Center will maintain control over all results and data
generated from the analyses. All monitoring operations will be conducted in accordance with the
CCDC Chemical Biological Center EML LMQCP and applicable internal operating procedures. All
requested data generated during the project would be tabulated, formalized and turned over to
the prime contractor after completion of the project. CCDC Chemical Biological Center will
incorporate the data generated into the Environmental Monitoring Laboratory 40 year data
storage program, should access to additional information be required.
4.2

DAAMS Sample Collection and Analysis

4.2.1

DAAMS samples will be collected in accordance with IOP MT-11, “DAAMS Tubes
Monitoring Procedures”. Sample collection data is recorded and subsequently entered in
the CCDC Chemical Biological Center laboratory information management system (LIMS).
Sample collection information is combined with sample results and reported through the
LIMS. Flow meters used to establish and verify sample flow rates are maintained and
calibrated in accordance with the EML LMQCP. Tygon and rubber tubing will only be used
to provide vacuum.
DAAMS Quality Control Samples are used to confirm that DAAMS methods are generating
data to provide evidence of acceptable method performance. DAAMS quality control
samples are designated as “QP” samples. QP samples for class I methods are pre-spiked,
aspirated in the field, then analyzed. QP samples for class III methods are post-spiked
following sample collection. Class III QP samples are field class III samples that are postspiked in response to NRT alarms. Class III confirmation QPs are spiked at the 1.0 VSL
MINICAMS mass equivalent.
A minimum of one set of QP samples per method will be collected and the QP location
shall be rotated. Sample results shall be corrected based on QP recovery in accordance
with Analytical Method (AM) MT-13 and AM MT-19. The acceptance criteria for class I QP
samples shall be +/- 40%.
A spiking record shall be maintained for spiked samples, including the tube number,
standard ID number, volume spiked and operator identification.
When conducting DAAMS samples for headspace analysis of items, 1 QP sample is
required for up to 10 items.

4.2.2

4.2.3

4.2.4
4.2.5

4.3
Near Real Time Monitoring Using MINICAMS
All MINICAMS will be operated in accordance with (IAW) CCDC Chemical Biological Center EML
IOP MT-2 “Operation and Maintenance Procedures for Fixed-Site MINICAMS”, when operations
do not require movement of the monitoring platform. For operations taking place using a mobile
monitoring platform, such as a Gator or HMMWV, ECBC EML IOP MT-16 “Operation and
Maintenance Procedures for MINICAMS Mounted in a Mobile Configuration” will be followed. All
MINICAMS data collected in support of actual operations will be retained. Data collected during
non-operational hours or data collected after operations have stopped will not be retained.
4.3.1 MINICAMS Calibration
The MINICAMS unit shall be calibrated IAW CCDC Chemical Biological Center IOP MT-2/MT-16. As part
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of the calibration, a challenge sample containing 1.00 VSL of the agent(s) of concern shall be performed.
If the challenge result is 0.75 to 1.25 VSL and all other requirements have been met, the calibration is
considered satisfactory.
4.3.2 MINICAMS Challenges
The performance of the MINICAMS is monitored daily. Each day, QP challenges are performed using
standards of known concentration. A 1.00 VSL challenge is performed immediately following calibration
and every 4-5 hours thereafter until the end of operations. At the end of the operational day, an
additional challenge is performed to verify the control status of the MINICAMS. Challenge results are
recorded on a challenge log sheet. Challenge results are successful if the MINICAMS result is 0.75 to
1.25 VSL. If two consecutive challenges fail to meet acceptance criteria, immediate corrective action will
be taken. At the end of the operational day, an additional challenge is performed to verify the control
status of the MINICAMS. If two consecutive end of day challenges yield challenge results of less than
0.75 VSL/PEL, the data since the last successful challenge shall be evaluated to ensure there were no
elevated readings, and this evaluation shall be documented, initialed and dated.
4.4
Analysis of DAAMS Samples
Upon receipt of the DAAMS sample tubes and signing of the proper chain-of-custody sheets, the DAAMS
tubes will be desorbed on a thermal desorption unit and analyzed on a gas chromatograph (GC) with a
mass selective detector (MSD) per AM MT-13, “Analysis of CWM on DAAMS Tubes using GCMSD
Systems”, or with a flame photometric detector (FPD) per AM MT-19, “Analysis of CWM on DAAMS
Tubes using GCFPD Systems”.
5.0

SPECIFIC MONITORING LOCATIONS

A summary of monitoring locations is provided in Tables 3 and 4, and the CCDC Chemical Biological
Center monitoring matrix is provided in Table 6. Air monitoring procedures not addressed in this plan
shall require written guidance or concurrence from CCDC Chemical Biological Center EML management.
This includes, but is not limited to: monitoring under tarps, monitoring open containers, and other
monitoring activities not specifically addressed in this plan or EML internal operating procedures.
For MINICAMS systems located within the exclusion area surrounding the VCS, data will be sent via RF or
other remote communications methods to a location outside of the exclusion area.
5.1

Monitoring Locations during VCS Operations
5.1.1 Work Space Monitoring
Work space monitoring (Historical, Confirmation, NRT) will be performed at the inlet common
duct to the CAFS. Workers will wear varying levels of Personal Protective Equipment (PPE).
Changes in PPE will be addressed in the work plan and/or health and safety plan. Work space
monitoring will serve to notify workers of airborne concentrations in the area. A VSL MINICAMS
will be available at all times during operations.
5.1.2 CAFS Monitoring
CAFS units will be used to ventilate the work space. The mid-bed locations of the filter units will
be monitored to identify any agent migration past the first carbon bed. The mid-bed locations
for each CAFS unit will be monitored on a rotating basis using MINICAMS configured with a
stream selection system. If there are 3 consecutive alarms at a mid-bed location, NRT
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monitoring will be switched to the exhaust position. Confirmation DAAMS monitoring will be
conducted at each mid-bed location in case of NRT alarms. Historical DAAMS monitoring at the
WPL will be conducted at the inlet and exhaust of the CAFS unit during each operational day.
5.1.3 Headspace Monitoring
There will be VSL MINICAMS available to perform soil headspace analysis and
scrap/PPE/bulk item headspace analysis at the VSL. DAAMS samples may also be
collected in order to provide headspace analysis. Re-useable PPE will be monitored with
DAAMS at the WPL. Headspace monitoring does not need to be available during intrusive
operations.
5.1.4 Quadrant Monitoring
A dedicated MINICAMS NRT monitor for VSL MINICAMS will be available to provide quadrant
monitoring for possible chemical casualties in the PDS/Med Tent. DAAMS will be used for NRT
alarm confirmation.
5.5
First Entry Monitoring (FEM)
FEM is performed to ensure worker safety and to determine PPE requirements for workers
entering the IHF. If equipped with a filtration system, FEM at the IHF will be conducted at the
inlet to the filtration system. If not equipped with a filter system, FEM at the IHF will be
conducted at the lowest available monitoring port. FEM may be accomplished with VSL
MINICAMS, or with DAAMS for CWA. If MINICAMS are used, a minimum of two MINICAMS
sampling cycles will be performed in accordance with EML IOP MT-16. DAAMS tubes are
collected IAW EML IOP MT-11.
6.0

Reporting Detections of Chemicals of Concern

6.1
MINICAMS Alarms
MINICAMS are equipped with an alarm that is set to warn of potentially dangerous conditions. The
alarm level for all compounds is 0.7 VSL.
6.2
MINICAMS Alarm Communication and Confirmation
The Site Safety Officer/Site Manager shall be notified in the event of any MINICAMS alarm. The Site
Safety Officer/Site Manager shall be re-notified in the event of any subsequent or additional consecutive
MINICAMS alarms. The Site Safety Officer/Site Manager’s actions will depend on the number of
MINICAMS alarms. Actions include, but are not limited to: await the result of the next MINICAMS cycle
and evaluate current level of PPE, increase the level of PPE, determine possible location and/or source
of contamination, attempt to locate and mitigate the source of contamination, evacuation of personnel
inside the EZ, and actions to confirm MINICAMS alarms with DAAMS tubes. It is important to note that
the final decision on the course of actions to be taken resides with the Site Safety Officer/Site Manager.
6.2.1

6.2.2

MINICAMS Alarm – A single event when the MINICAMS result exceeds the alarm set
point. The command post (CP) is notified by the MINICAMS operator. The operator
reports the MINICAMS reading in VSL units.
MINICAMS Ringoff – Three consecutive alarms from a MINICAMS. DAAMS confirmation
is required for all chemical agent ringoffs.
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6.2.3

6.2.4

Confirmed Ringoff – If DAAMS results confirm a chemical agent MINICAMS ringoff, the
event is considered confirmed. The concentration report for the event will be based on
the MINICAMS readings in accordance with CCDC Chemical Biological Center and Army
policy.
MINICAMS readings below the alarm level but above the detection limit of 0.25 VSL may
be reported to the CP at the MINICAMS operators’ discretion and/or at the CP’s request.

6.3
Reporting of DAAMS Sample Results
Confirmed detections of chemicals of concern from DAAMS samples are reported for any detection
above the method detection limit. The specifics regarding DAAMS results are addressed in EML IOP AM13 and EML IOP AM-19.
6.4
Suspension of Monitoring/Alarm confirmation
In cases where an area has been confirmed to contain agent vapors and appropriate safety measures
have been implemented, reconfirmation (continued analysis of MINICAMS confirmation samples) may
be suspended at that location. The decision to suspend confirmation sampling will be based on
guidance from the site safety representative and concurrence from EML/CBARR management or their
designee.
7.0
DATA REPORTING
CCDC Chemical Biological Center shall report daily analytical results to site representatives/site
management in the CCDC Chemical Biological Center Daily Situational Report that will document the
following information: (1) date of analyses (2) sampling location (3) analyst name (4) EML field sample
identification number (5) client sample identification number (6) results for each analysis, including units
and (7) results of quality control samples.
8.0

QUALITY CONTROL (QC)

8.1

Certification
8.1.1 Method Certification
Site specific method precision and accuracy studies will be performed before the start of
operations, in accordance with the EML Laboratory and Monitoring Quality Control Plan
(LMQCP, Revision 2, December 2011). Previous studies performed on site may fulfill this
requirement. All methods used to support worker and environmental protection will meet
CCDC Chemical Biological Center EML class I method certification requirements, as described in
the EML Laboratory and Monitoring Quality Control Plan (LMQCP, Revision 2, December 2011).
Waste evaluation methods shall meet the requirements outlined in the site waste analysis plan.
Documentation of successful method certification will be available upon request.
8.1.2 Operator Certification
All individuals performing monitoring activities will be certified in accordance with EML
certification requirements as described in the EML LMQCP (Revision 2, December 2011).
Documentation of successful certification will be available upon request.
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8.1.3 Instrument Certification
All instruments used to generate monitoring data will meet instrument certification
requirements described in the EML LMQCP (Revision 2, December 2011). Documentation of
successful certification will be available upon request.
8.2

Calibration and Challenge
8.2.1 Initial Calibration
Calibration requirements for each monitoring system are found in the corresponding internal
operating procedure (as shown in Table 5) and the EML LMQCP (Revision 2, December 2011).
Table 2: Calibration Requirements
Monitoring System EML IOP Number
MINICAMS
MT-2, MT-16

Frequency
Daily

DAAMS Analysis

AM-13

As required

DAAMS Analysis

AM-19

As required

8.2.2 MINICAMS Challenge
After successful initial calibration, all MINICAMS will be challenged before operations begin,
every 4-5 hours during operations, and at the end of the operational day. All MINICAMS units
that are moved during operations must be challenged after the move to ensure that the
instrument is still functional.
8.2.3 DAAMS Analysis Calibration Verification
Each instrument used to analyze DAAMS samples must have a successful initial calibration. Each
batch of samples must be bracketed by calibration verification samples that meet the
acceptance criteria described in EML IOP AM-13 and AM-19.
8.3
Corrective Action
Corrective action will be initiated based on the results of routine internal QC checks. Corrective action
will be initiated when potential or existing conditions are identified that may adversely affect data
quality. Events that require corrective action include violation of approved analytical procedures, outof-control conditions, and non-conformances as described in the EML LMQCP (Revision 2, December
2011). The need for corrective action must be documented and reported to the CCDC Chemical
Biological Center site supervisor. The corrective action may be immediate or long term. An immediate
corrective action may be the recalculation of results, reanalysis of samples, or repeat of sample
collection. A long term corrective action may require an increase in the number of QC samples, more
frequent calibration and checks, or replacing monitoring equipment.
8.4
Data
During the project, CCDC Chemical Biological Center will maintain control over all results and data
generated from the analyses. All monitoring operations will be conducted in accordance with the EML
LMQCP (Revision 2, December 2011) and EML IOPs. CCDC Chemical Biological Center will incorporate
the data generated into the Environmental Monitoring Laboratory 40-year data storage program, should
access to additional information be required.
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9.0

LIMITING CONDITIONS OF OPERATION

Operations during this project are governed by limiting conditions of operation (LCOs). Each day the site
manager/designee will determine that all LCOs have been met. The monitoring LCOs are: sufficient
number of certified operators, sufficient calibration and challenge standards available, all instruments
actively supporting operations are calibrated and in control, a sufficient number of instruments are
available to support operations, sufficient confirmation/historical monitoring equipment is available.
Sufficient numbers of personnel and equipment will be determined by the site manager or EML
designee.

Table 3: ECBC EML Monitoring Matrix

MINICAMS
(NRT Monitoring)

Location

Workspace (CAFS Inlet)
CAFS 1 (Mid-beds, Exhaust)
Quadrant Monitoring
Headspace
IHF

DAAMS
(Confirmation)

Workspace (CAFS Inlet)
CAFS 1 (Mid-beds, Exhaust)
Quadrant Monitoring
Headspace
IHF

DAAMS
(Historical)

Workspace (CAFS Inlet)
CAFS 1 Exhaust
Headspace (WPL)

Sampling
Frequency

Continuously during
operations

Continuously during operations
up to 12 hours

Analysis Time
Number of
People Required
Target Agents
Lowest Level of
Detection
Required
Notification
Level

≤10 minutes

GB

Approximately 30-60 minutes
1 Sample Technician
1 GC Operator
GB

Continuously during operations –
multiple sampling frequencies
available, IAW IOP MT-11
Approximately 30-60 minutes
1 Sample Technician
1 GC Operator
GB

0.25 VSL

1.00 VSL

0.50 WPL

0.70 VSL

Any confirmed detection

Any confirmed detection

1-2 MINICAMS Operators
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Appendix A: Acornyms

AEL – Airborne Exposure Limit
AM – Analytical Method
CAFS – Chemical Agent Filtration System
CAS – Chemical Abstract Service
CBARR – Chemical Biological Applications and Risk Reduction
CEHNC – U.S. Army Engineering and Support Center, Huntsville
CP – Command Post
CWA – Chemical Warfare Agents
CWM – Chemical Warfare Materiel
DAAMS – Depot Area Air Monitoring System
DA PAM – Depart of Army Pamphlet
CCDC Chemical Biological Center – Combat Capabilities Development Command Chemical Biological Center
EML – Environmental Monitoring Laboratory
FEM – First Entry Monitoring
FPD – Flame Photometric Detector
GC – Gas Chromatograph/Gas Chromatography
HMMWV – High Mobility Multipurpose Wheeled Vehicle
IAW – In Accordance With
IHF – Interim Holding Facility
IOP – Internal Operating Procedure
LCO – Limiting Conditions of Operations
LIMS – Laboratory Information System
LMQCP – Laboratory and Monitoring Quality Control Plan
MINICAMS - Miniature Continuous Air Monitoring System
MSD – Mass Selective Detector
NIOSH – National Institute of Occupational Safety and Health
NRT – Near Real Time
OSHA – Occupational Safety and Health Administration
PEL – Permissible Exposure Limit
PDS – Personnel Decontamination Station
PPE – Personal Protective Equipment
PPM – Parts Per Million
QC – Quality Control
QL – Quality Laboratory Sample
QP – Quality Plant
REL - Recommended Exposure Limit
RF – Radio Frequency
STEL – Short Term Exposure Limit
TCRA – Time Critical Removal Action
VCS – Vapor Containment System
VSL – Vapor Screening Level
WPL – Worker Population Limit
XSD – Halogen Selective Detector
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Appendix B: CAFS Monitoring Diagram

VCS

HEPA 1

CAFS 1

Mid-bed 3
(MC, MCCF)

CAFS Inlet
(MC, MCCF, WPL)

Carbon 1

Carbon 2

Mid-bed 1
(MC, MCCF)

HEPA 2

CAFS Exhaust (MC, MCCF, WPL)

Mid-bed 2
(MC, MCCF)

*This diagram is a general configuration for CAFS monitoring. The number of filters and mid-beds is
subject to change. When there are 2 levels of filters, there will be 2 corresponding mid-bed monitoring
points.
Key:
MC - MINICAMS
MCCF – DAAMS Confirmation
WPL – Historical Monitoring
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Appendix C: Monitoring Position Names during CAFS Operations
MINICAMS Position Names
Monitoring Location

MINICAM Station

MINICAMS Station Name

Filtration System Inlet
Filter Bank, Mid Bed 1
Filter Bank, Mid Bed 2
Filter Bank, Mid Bed 3
Filter Bank, Exhaust
Quadrant Monitoring
Headspace
Interim Holding Facility

FPD – 1

Inlet

FPD – 2

FB

FPD – 3
FPD – 4
FPD – 5

QUAD MON
HDSPC
IHF

DAAMS Position Names
Bldg/Room: HAFB LF29
Sample Type

Position Name

BKGD, MCCF, QP

INLET

MCCF

FB.MID1
FB.MID2
FB.MID3

BKGD, MCCF, QP

FB.EXH

MCCF

QUAD.MON

XXX, XXXX, GPL

Sample ID or EML #

MCCF

IHF

*QP is rotated daily among historical (BKGD) positions. QP name is Position Name followed by .Q
Example: INLET.Q, FB.EX
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H.1 DESCRIPTION
H.1.1 This Property Management Plan provides detailed information on the types, quantities, and
sources of equipment and materials that will be required to perform field and office operations on
this project. Field operations include all activities to be performed to complete the fieldwork. Office
operations include all tasks performed in support of project management and the implementation of
project work in the field through completion consistent with the requirements of the PWS. The types
of equipment recommended, selected, and proposed for this work are those that have been tested
and proven in the industry and, therefore, are reliable to use in performing the various activities associated with this project. The quantities proposed are needed to help perform the work in a timely
and cost-effective manner as dictated by the project schedule.
H.1.2
Government-furnished property (GFP) or contractor-acquired property (CAP) will be used for
this firm-fixed price (FFP)/cost plus fixed fee (CPFF) TO. The property will be properly maintained and
controlled in accordance with this Property Management Plan, which is written in accordance with
Federal Acquisition Regulation (FAR) subpart 45.5, Defense Federal Acquisition Regulations System
(DFARS) Part 245, and DoD Manual 4161.2-M.
H.1.3
When GFP or CAP is obtained, the PM is responsible for ensuring that a system to meet the
requirements brought forth by this Property Management Plan implemented and enforced. If the PM
designates a Property Manager for this project, the Property Manager will be responsible for oversight
of project property operations on behalf of the PM and will provide feedback about compliance with
the plan.

H.2 PROJECT RENTAL EQUIPMENT
H.2.1
Equipment is anticipated to be rented from vendors with proven records of furnishing wellmaintained, reliable, and updated equipment that can be used to successfully complete the field and
office operations.
H.2.2
Although the procurement of rental equipment may be conducted by the project management or procurement team; reception, documenting, and tracking of the equipment in the field will be
conducted by the UXOQCS. The PM will ultimately be responsible for ensuring that the tracking is being
conducted, as applicable.

H.2.1 RECEIVING
H.2.1.1 When rental equipment or vehicles are received on-site, it must be inspected for damages,
to see if it meets the specifications, and to confirm that the appropriate maintenance and function is
supported by proper documentation. The person responsible for conducting the inspection will be the
SM/SUXOS.
H.2.1.2 If orders are received damaged or short of what was ordered, the vendor will be contacted
immediately to rectify the shortage or damage. Damaged equipment will be segregated and tagged as
unusable until it is replaced or repaired. Photographs will be taken of the rental equipment, noting
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packaging methods (when received) and any damage noted. These photographs will not only help in
the documenting receipt condition but will also be used for reference when re-packaging for returning
the items to the vendor.
H.2.1.3 Rental equipment will be listed in the Downrange Site Report (DSR) once it has been received
on site. This report will list the item, vendor, assignment, rental cost, date on site, and date off site.
In addition, for vehicles, the Vehicle Identification Number (VIN), license plate, model/make/year, person responsible for the vehicle will be documented.

H.2.2 TRACKING RENTAL EQUIPMENT
The status of long-term rental equipment (greater than 1 month) will be inventoried and tracked in the
DSR; however, no long-term equipment is anticipated for this project.

H.2.3 RETURNING EQUIPMENT
H.2.3.1 Rental equipment will be returned to the respective vendor as soon as it is no longer required
on site. Extending the time on site without reason only contributes to unnecessary costs to the project
and to risks of loss or damage. Due to the potential need for long pauses in the field work for winter,
in most cases all equipment will arrive as part of site mobilization and will be shipped back to vendors
as part of demobilization and remobilized in the spring.
H.2.3.2 When equipment is no longer needed, care will be taken to ensure that the return shipment
of this rental equipment is well documented. First, components being returned to the vendor must
match those listed as those received. If additional components were received as separate shipments
following the initial receipt of equipment, the extra components gathered during the duration of the
field effort should be packaged and returned separately, as they were received. Second, the instruments and items being returned should be packaged as it was received. If packaging material was
not kept on site, similar packaging material will be purchased for return shipments. Third, photographs
will be taken which documents the condition of the items being returned, as well as the way that the
equipment was packaged. If custody seals, etc. are used photographs should be taken of these as
well. Forth, the shipping company name and tracking numbers will be recorded. Lastly, the person
shipping the equipment will follow up with the vendor to ensure the equipment was returned in satisfactory condition. Photographs will be maintained in the project files.

H.3 ACQUISITION AND TRACKING PROCEDURES FOR
GOVERNMENT PROPERTY
The procedures outlined below include the procedures for acquisition, identification, tracking, and disposition of CAP or GFP.

H.3.1 ACQUISITION
H.3.1.1 Equipment will be procured or purchased for many aspects of project activities during this
field work. Items acquired by means other than furnished by the government will follow adequate
procurement policies and procedures that have been approved by Defense Contract Management
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Agency (DCMA). An evaluation will be performed whether to rent or purchase needed equipment.
When possible, equipment will be priced through three different vendors and the most economical
option will be selected. In certain cases involving special maintenance and calibration requirements
for an instrument, a sole-source vendor may be used.
H.3.1.2 The government may furnish the contractor property for this project. Normally, this is accomplished by identifying the property in the contract or, if provided subsequent to issuance of the contract, through a contract modification adding the GFP. Such equipment may include the IHF, IDS
equipment, Multiple-Round Containers, etc. When the property is received, it should be inspected for
condition before signing for it. If government property is received in unserviceable status, a written
statement will be created containing all relevant facts, such as cause or condition and a recommended
course of action, if overages, shortages, or damages and/or other discrepancies are discovered to the
Government Property Assessor (GPA). The government may require the contractor to repair the property at the government’s expense. Upon receipt, the asset property should be bar tagged for tracking
and identification purposes, the site designee will forward all information to the Property Manager to
be recorded in the property database unless a Property Manager has been officially assigned to manage the project property. If one has, then a list of the GFP should be sent to the Property Manager so
he/she can add it to the master property database and records file.

H.3.2 RECEIVING
H.3.2.1 When property is received on-site, it must be inspected for damages and to see if it meets
the specifications of what was ordered. The receiving process for property is accomplished on a material receiving report (MRR). Appendix M includes an example MRR. MRRs are completed on everything received except purchases of services. A service receiving report is used for services being purchased or contracted. The MRR will notate the MRR number, the purchase document number, date,
condition of items, bar tag number, serial number, any damages or shortages and the name and signature of the person completing the MRR. The completed MRR will be maintained in a permanent
record file along with the acquisition document for audits, reporting and project close-out activities.
The PM or his/her designee will use the MRR to update the property database, maintain the official
property records.
H.3.2.2 If orders are received damaged or short of what was ordered, then an overage/shortage/damage (OSD) report must be completed and sent to the procurement official. A copy of the OSD
report along with the MRR will be kept in a “pending” file until the discrepancy is resolved by procurement. Once it has been resolved, the documents go into a completed file. An example of an OSD report
is provided in Appendix F.

H.3.3 TRACKING
A 100% physical inventory of all CAP will be conducted at least annually on non-consumable items
purchased on time and materials tasks for this project. When applicable, the serial number, model or
manufacturer, date purchased, present location of item, cost, status (functional, need of repair, needs
batteries, etc.), and a description of the item are recorded on the inventory list.
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H.3.4 LOSS NOTIFICATION
At the time an incident occurs involving the loss, destruction or damage to government property, the
person most knowledgeable about the incident must complete a Loss/Damage/Destruction (LDD) report and submit it through the PM to the Property Manager. An example of an LDD can be found in
Appendix F. The report must provide enough detail about the facts in the incident so that the reader
will know exactly what happened. The facts must include the date of incident, names of those involved,
name of person filing the report, estimated cost to repair the item(s) affected, description of the item
to include bar tag and serial number, make and model and a detailed explanation about how the
incident occurred.

H.3.5 PROPERTY STORAGE
Equipment will be maintained in a secure area/container when not in use. The area/container must
adequately protect the property from the elements and must be locked to avoid unauthorized entry.

H.3.6 ULTIMATE DISPOSAL
H.3.6.1 Disposition of property occurs when the property has been written off, damaged, or becomes
excess to the needs of a current TO. When it becomes excess or non-repairable, a letter goes to the
government requesting disposition. The letter will include a list of property by description, quantity,
bar tag number and acquisition cost. The Property Manager must be involved in this process to ensure
it is done correctly.
H.3.6.2 An inventory of the project’s property will be conducted at project close-out and the results
will be balanced against the prior property inventories. LDDs will be prepared to account for any damaged, destroyed or missing items that have not been addressed in an LDD prior to close-out.

Appendix H

W912DY-17-D-0005, TO W912DY18F0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Engineering Control Structure Plan

APPENDIX I
ENGINEERING CONTROL STRUCTURE PLAN

Revision 0

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Engineering Control Structure Plan

This page intentionally left blank.

Revision 0

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Engineering Control Structure Plan

Revision 0
Page I-i

TABLE OF CONTENTS
I.1

INTRODUCTION .................................................................................................................. I-1

I.2

MAXIMUM CREDIBLE EVENT (MCE) ................................................................................... I-1

I.3

CRITERIA FOR SELECTION ................................................................................................. I-1

I.4

VAPOR CONTAINMENT SYSTEM (VCS) ............................................................................... I-2
I.4.1
Structural Overview .............................................................................................. I-2
I.4.2
Chemical Agent Filter System (CAFS).................................................................. I-3
I.4.2.1
Testing .................................................................................................... I-3
I.4.2.2
Monitoring .............................................................................................. I-4

I.5

EVACUATION AND SHELTER-IN-PLACE PLAN ..................................................................... I-5

List of Figures
Figure I-1: Example VCS Structure ........................................................................................................... I-2
Figure I-2: Typical Trailer-Mounted CAFS ................................................................................................. I-3
Figure I-3: Smoke Test .............................................................................................................................. I-4

List of Tables
Table I.1 MCE/MGFD for the Landfill 29 Interim Measures ................................................................... I-1

Attachments
Attachment 1: VCS Design Specifications
Attachment 2: CAFS Specifications

Table of Contents

W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Engineering Control Structure Plan

Revision 0
Page I-1

I.1 INTRODUCTION
The objective of this Engineering Control Structure (ECS) Plan is to provide a summary of the site
conditions that warrant the use of engineering controls during the Interim Measures (IM) at Landfill
29, the criteria used to select a suitable ECS, and information regarding the selected Vapor
Containment Structure (VCS).

I.2 MAXIMUM CREDIBLE EVENT (MCE)
The purpose of an ECS is to provide protection from an inadvertent release of chemical or biological
agent during the IM. At least seven (7) simulant filled M125/E54R6 projectiles with unknown
energetics have been recovered from the surface of LF029. This munition is a 10-lb, non-persistent
gas bomb configured for 2.6 lbs of sarin (GB). The Maximum Credible Event (MCE) for the IM is an
instantaneous release of 2.6 lbs of GB from a M125/E54R6. Using D2PC modeling software, a 1%
Lethality Distance of 2,532 feet was calculated, which encompasses significant portions of Holloman
AFB, including inhabited structures. Unless controls are taken to significantly reduce this distance,
the IM would not be feasible due to the impact on base operations. Table I.1 details the MCE and
Munition with the Greatest Fragmentation Distance (MGFD).

Table I.1
MCE/MGFD for the Landfill 29 Interim Measures
MCE

1% Lethality
Distance (ft)1

M125/E54E6, 10-lb bomb, GB

2,352

MGFD
M125/E54E6, 10-lb
bomb, GB

HFD (ft)
168

Notes: 1Distance computed using D2PC model for the MCE using the following parameter: location =
undefined; height of mixing layer = 750m; wind speed = 1 m/s; stability factor = D; type of release =
instantaneous.

I.3 CRITERIA FOR SELECTION
Several criteria were evaluated to select the appropriate ECS including: the ability to contain the
MCE (reduce the 1% lethality distance), mobility, durability, and size requirements (large enough to
accommodate an excavator and waste sorting hoppers). Following consideration of various types of
ECS including tents, open-front barricades, and the Modular Aluminum Containment Structure
(MACS), the VCS was selected as providing the most effective containment of the MCE.
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I.4 VAPOR CONTAINMENT SYSTEM (VCS)
I.4.1 STRUCTURAL OVERVIEW
I.4.1.1 The VCS is a steel Quonset hut shaped building (Figure L.1) that has been demonstrated to
maintain structural integrity and contain the blast effects (excluding fragmentation) from the
explosion of chemical munitions as well as contain the release of chemical agent associated with the
munition. The VCS to be used at the former Landfill 29 is a standard arch structure that is 16.8 feet
high, 30 feet wide and 40 feet long. The VCS is assembled by bolting together 2-foot by 10-foot
preformed Galvalume panels that are bolted to a steel I-beam base. Access to the inside of the VCS
is through a vestibule with two small personnel doors and a large rollup garage style door. The VCS
is a commercially available structure that will be procured from SteelMaster® . Attachment 1
includes a summary of the design specifications. The VCS will be assembled onsite by a local
vendor.
I.4.1.2 The use of the VCS with a Chemical Agent Filtration System (CAFS) reduces the MCE and 1%
Lethality Distance to within the containment structure, but does not provide a reduction in the
Hazardous Fragmentation Distance (HFD) which is 195 feet. The most conservative estimate for total
vent holes in the VCS due to fragmentation is to assume that all of the case perforates the VCS. The
total area of the 10 lb M125/M125A1 case is 157.3 in2. This area can be used with the venting
areas recorded in tests 5 & 6 of the 1997 VCS tests (Chemical Capacity Tests for the CEHNC Steel
Arch Vapor Control Structure, 1997) to size the filtration and air handling units such that negative
pressure is maintained. An engineering assessment for the VCS completed by CEHNC is included in
the MRCSS (UFP-QAPP, Appendix D).
I.4.1.3 During intrusive operations, the VCS will rest on the ground surface with sheets of plastic and
sandbags, or similar materials, used to seal the structure to the ground. To move the VCS, the
structure will be lifted by crane and the use of spreader bars and anchor points attached to each end
of the VCS. The VCS will be equipped with lighting and cameras such that robotic excavation can be
viewed from the Command Post.

Figure I-1: Example VCS Structure
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I.4.2 CHEMICAL AGENT FILTER SYSTEM (CAFS)
When in operation, the VCS will be maintained under negative pressure with a CAFS specifically
designed to remove agent vapors and particulates. The use of the VCS with CAFS reduces the 1%
Lethality and No Significant Effects (NOSE) distances to within the containment structure. The CAFS
is sized for the VCS to ensure negative pressure is maintained, even if the MGFD perforates the VCS.
The CAFS will be mobile (sited on a flat-bed truck or trailer, Figure L.2) and is connected to the VCS
by flexible ducting (generally 18” inside diameter). The CAFS is powered using a diesel generator. A
second generator is provided as a backup. Specifications for the CAFS are included in Attachment 2
to this Engineering Control Structure Plan.

Figure I-2: Typical Trailer-Mounted CAFS

I.4.2.1

TESTING

I.4.2.1.1

VCS SMOKE TESTING

The VCS is tested for leakage by generating smoke within the VCS with the CAFS operating (Figure
L.3). Observers check for smoke outside of the VCS. Any leaks that result in a loss of negative
pressure will be sealed prior to operational acceptance. The smoke test is performed each time the
VCS is reconfigured or moved, and the VCS must pass the smoke test prior to commencing
operations inside the structure.
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Figure I-3: Smoke Test
I.4.2.1.2

NEGATIVE PRESSURE TESTING

When operational, the VCS must be under negative pressure. The pressure differential will be
continually monitored to ensure that negative pressure is attained. The monitoring will be done with
a differential pressure gauge placed in the VCS that will give an indication when negative pressure is
lost.

I.4.2.1.3

VELOCITY ACROSS OPENINGS

The velocity of air movement across all of the openings in the VCS must be tested to verify that flow
is into the VCS. This test is conducted with the CAFS operational.

I.4.2.2

MONITORING

I.4.2.2.1

MINICAMS MONITORING

Near real-time monitoring for chemical agents is performed using the MINICAMS. MINICAMS is an
automatic air monitoring system that collects compounds on a solid sorbent trap, thermally desorbs
them into a capillary gas chromatography column for separation, detects the compounds with a
Halogen Specific Detector. Sample collection and analysis is completed in approximately 10
minutes. The MINICAMS system will provide audible and visual warning of airborne exposure
hazards at the work site. The actions after an alarm may be to await the result of the next MINICAMS
cycle and evaluate the current level of PPE. Three continuous MINICAMS alarm cycles will be
considered a high probability that agent is present. The positioning and number of MINICAMS
required for monitoring the VCS and CAFS are provided in Appendix G – CCDC CBC Air Monitoring
Plan.
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DEPOT AREA AIR MONITORING SYSTEM (DAAMS)

Area monitoring will also be performed for mustard agent using Depot Area Air Monitoring System
(DAAMS) tubes. DAAMS tubes are sorbent tubes designed for agent adsorption that are desorbed
and analyzed with gas chromatographs. The DAAMS samples will be used to confirm the results of
the near real time monitors and document conditions over time. The DAAMS tubes are collected
with battery-operated sampling pumps and analyzed by CCDC CBC at a mobile onsite laboratory or at
the CCDC CBC offsite laboratory. Details on the use and positioning of the DAAMS samplers are
provided in Appendix G – CCDC CBC Air Monitoring Plan.

I.5 EVACUATION AND SHELTER-IN-PLACE PLAN
No evacuation or shelter-in-place is anticipated to be necessary to complete the IM at LF029 due to
the use of the VCS. However, in the event of an unintentional release outside the VCS, a Protection
Action Plan (see Appendix E of the UFP-QAPP) has been provided.
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Building Proposal
1023 Laskin Road, Suite 109
Virginia Beach, VA 23451
1-800-341-7007 telephone
1-757-422-9167 fax

Prepared For:

Angie Welch
Parsons Engineering
Holloman AFB Transporter Project

Prepared By:
Date:
Division:

William Swafford, Senior Project Specialist
8/24/18
Commercial/Industrial Division

Building
S30-17x 40’

Approx Weight: 19,000 lbs.

----------------------------------------------------------------------------All Building Materials Include:
•
•
•
•
•
•
•

•
•
•

Arches: (20) Grade 80 heavy duty Heavy gauge silver steel arches, AZM 180/AZ 60
Galvalume Plus coating, double bolt 9” lap seams.
Front End Wall: End wall with 12’x12’ framed opening
Rear End Wall: End wall with 12’x12’ framed opening
Personnel Doors: (2) 3’x7’ man door kit with frame
Louvered Vent: (2) 3’x 3’ fixed end wall louver
Industrial Base Connector:(116’) Liftable plate pre-welded to custom
channel with pipe sleeves per drawings.
Premium Grade Hardware: 5/16” Grade 2 / JS 1000 hr salt rated preassembled
fasteners with polyethylene washers to secure the building components through
predrilled holes.
Drawings: (Qty.3) Complete Sets of Engineer Stamped Shop Drawings.
Warranty: 30 year non pro-rated mill-backed warranty.
Delivery: To job site in New Mexico
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SteelMaster Buildings® Technical Specifications
Re: Clear Span Arch Type Steel Structure
General Requirements:
Scope. This specification covers the design, material, manufacture, as well
as shipping and handling of clear span arch type steel structure. Depending
upon specific model, each arch section will be 24” center to center of
fastening holes once constructed. The interior of the structure below the
steel arch shall be clear and free of any structural members and shall
provide unobstructed floor space. The structure shall also include all
accessories and items required and necessary for the scope and stated use and
as herein specified.
Dimensions:
The structure shall have the following approximate minimum exterior
dimensions:
Overall Width:
Overall Length:
Peak Height:

18’-11.375”
24’-5”
11’-8.375”

Operation and Use:
The structure provided by SteelMaster Buildings® shall be designed to provide
a minimum 30-year operational use period in normal conditions. The structure
shall be capable of being assembled, operated and dismantled in all ambient
temperatures between –20 F and 120 F.
Design Criteria:
Building design shall comply with the structural requirements of the latest
adopted version of the International Building Code (IBC). Designs conform
also to “ Minimum Design Loads for Buildings and Other Structures” published
by the American Society of Civil Engineers (ASCE 7) and the “Specification
for Design of Cold-Formed Steel Structure Members” published by the American
Iron and Steel Institute (AISI). Since SteelMaster arch panels contain
numerous stamped transverse stiffeners, AISI requires that the design
strength of SteelMaster arch panels shall be confirmed by test results.
All structures structural design calculations and foundation designs are in
accordance with recognized code standards using methodology from ASCE 7. The
structure shall comply with current issues of AISC, AISI, NEMA, and ASTM
specifications, as design loads given. Appropriate safety factors must be
maintained. Wind load factors and coefficients used in design of the arches
must be in accordance with ASCE 7.
All design certifications are signed and sealed by a registered Professional
Engineer. Also reaction diagrams for independent foundations designs can be
provided when it is specified at time of purchase that a custom foundation
will be implemented.
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A total of 13 basic load cases and 55 load combinations shall be used to
design SteelMaster Buildings.
Wind Loads:
The arches shall be designed to be capable of withstanding 3-second gust wind
loads from any direction. The structure shall be designed using an exposure
category “C” for determining design wind pressure on the arches. The
methodology is to be taken from ASCE 7.
Exposure C is defined as open terrain with scattered obstructions having
heights generally less than 30 ft. This category includes flat open country
and grasslands.
Ground Snow Loads:
The SteelMaster structure shall be designed to meet or exceed all local snow
load requirements. Unless otherwise specified, the building shall be designed
for Importance Category 1 usage. The distribution of loading shall be in
accordance with the International Building Code and applicable design
standards.
Live Loads:
At a minimum, the SteelMaster structure shall be capable of supporting a roof
live load of twenty pounds per square foot projected over the entire
structure and any probable arrangements of loading resulting in the highest
stress in the members.
As defined by IBC, live loads are those loads produced by the use and
occupancy of the building and do not include dead load, construction load, or
environmental loads such as wind load, snow load, rain load, earthquake loads
or flood loads. ASCE 7 further clarifies that live loads on a roof are those
produced (1) during maintenance by workers, equipment, and materials; and (2)
during the life of the structure by movable objects such as planters and by
people.
Seismic Loads:
Seismic loads and designs shall be based on the requirements of the
International Building Code & ASCE 7.
Foundation Design:
SteelMaster will provide foundation design details to the purchaser to meet
the structural requirements and accord with the boundary conditions of the
building. Where a custom foundation design is to be implemented, SteelMaster
will revise the arch designs and provide the arch reactions required for the
foundation design.
Materials Specifications:
All materials used in SteelMaster structures shall be new, without defects,
and free of repairs. The quality used in the structure shall be such that the
structure is in conformance to the performance requirements specified herein.
Metals:
All metal components of the structure including, but not limited to, the arch
panels, end wall panels, specialty foundation base connectors, and other
framing materials are fabricated from Heavy Commercial AZ 180 g/m2 minimum
triple spot Galvalume Plus coating, in accordance with ASTM A 792 & A792M
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Grade 50 minimum with a 50 ksi minimum yield, and 65 ksi minimum tensile
strength.
Coating:
Galvalume Plus has a clear, organic resin coating, which is applied to both
sides. Once applied the coating is then thermally cured. Galvalume Plus
provides a bright, attractive appearance with a fine spangle and gentle
sheen. Galvalume Plus steel will be used for gauges 22-14 and G90 Galvanized
steel will be used if and where 12 gauge is specified.
Facts on Galvalume Plus:
• Oil-free product (resists finger printing and smudging associated with
standard Galvalume)
• Excellent resistance to storage stain. Easier to handle and store than
regular Galvalume and galvanized.
• Provides incredible resistance to heat, which translates to reduced energy
costs for end users. In many cases it will eliminate the need for
insulation.
• Incorporates superior corrosion resistance than that of standard Galvalume
and galvanized.
• Maintains its new look longer than standard Galvalume and galvanized. Has
excellent resistance to weathering.
The Galvalume Plus coating, which is applied by the continuous hot-dip
process, is an alloy consisting of approximately 55% aluminum, 43.4% zinc and
1.6% silicon by weight. Exposure tests performed by Bethlehem Steel showed
Galvalume Plus proved to outlast galvanized by four times in severe marine
environments. It also outlasted standard Galvalume in all cases.
High Temperature Quality:
Galvalume Plus Sheet is used in applications where the base metal may become
embrittled due to continuous or intermittent exposure over a prolonged period
of time to intermediate temperatures 315’C to 482’C (600 to 900’F). This High
Temperature Quality provides excellent resistance to heat oxidation at these
temperatures. This quality is produced with Heavy Commercial Grade 50 (AZ180)
coating.
Heat Reflective and Solar Reflectance
Bare, unpainted Galvalume Plus product has undergone extensive testing, to
determine its solar reflective performance. Test results qualified Galvalume
Plus coated steel as an approved roof product by ENERGY STAR Program for both
low-slope and high-slope applications. On newly manufactured Galvalume Plus,
heat reflectivity was also rated above the minimum EPA requirement of 0.65.
For weathered roofs over three years of age, the solar reflectance also
exceeds the minimum EPA requirement of .50 for maintenance.
Arch and End Wall Panels:
All SteelMaster arch panels are precision cold formed and will be within
manufacturing and design tolerances. Each arch panel has a 7.5” depth
corrugation, which provides superior strength varying with the gauge of the
steel utilized. All SteelMaster panels are pre-cut, die-punched and designed
to overlap and align with each adjacent panel. This translates to fast,
simple and economical construction time. Bolt holes are punched 6-15/16⅞”
apart down each seam with a double row of holes at 9” overlap at every
connection. The cross corrugations are alleviated at the overlap to create a
weather tight seal. The triple flat seam overlap arch section to arch
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section has a 1” overlap on each of the three faces. The strong efficient
SteelMaster arch system design provides a superb structural skin unparalleled
in the industry.
All end wall and door panels are 18” (24”)* wide (center-to-center on the
bolt holes) in, at a minimum, 22 gauge steel. Every panel is pre-cut and diepunched for ease of assembly. All end walls are corrugated to 3 ½” (7.5”)*.
End wall panels are designed according to the door system employed whether
roll-up, sliding, swing or accordion styles and will accommodate any opening
size, provided that it fits within the building. All steel end walls include
inner and outer curved flashing angles, to connect end panels to the arch
systems.
Hardware:
All arch and end wall panel fasteners are 5/16” – 18 threads/inch Grade 2
(Grade 8)* minimum SAE corrosive resisting machine bolts and locking nuts,
with polyethylene pre-assembled sealing washers tested to ASTM D638 tensile
strength specifications. The fasteners to attach the building to the base
connection are 3/8” diameter with Grade 8A minimum SAE corrosive resisting
machine bolts and locking nuts, with polyethylene pre-assembled sealing
washers tested to ASTM D638 tensile strength specifications.
JS1000 (Durrel Tech’s 1500)* hour corrosion protection provides minimum .003”
plating which will give in excess of 1000 hours (1500 hours)* salt spray life
(direct salt spray testing until red rust). Other non-structural fasteners,
such as tek screws, shall be of standard commercial quality as required.
Flashing Angle & Foam Gasket*:
Specially fabricated curved flashing angles are utilized at all end wall to
roof transitions to provide a finished edge on the last arch panel and seal
the end wall to the arches. These curved angles are custom made to the radius
of the building and provide connection for standard or custom end walls.
SteelMaster includes a polyurethane open cell foam weather-strip gasket to
cushion the end wall inside the curved angles. The foam compresses to create
a cushioned seal at each arch panel.
Personnel Doors*:
Pre-hung service doors are standard and are designed to pre-align with the
end wall or side wall panels. All fastener holes are pre-punched and aligned
for modular insertion. Doorframes are fabricated from minimum 16-gauge steel
with a conventional flush panel 18 gauge steel door to accommodate a
commercial grade handset and can be insulated or non-insulated.
Skylights*:
These panels will take the place of an existing steel roof panel (specific
locations vary per model). These panels are manufactured to match the
corrugation and, where applicable, curvature of the roof panel that they
replace. This insures a complete watertight connection. Panels are made with
pigmented ultra-violet inhibitors, which are added to our resin to reduce
discoloration. Various weights are available from 12oz. to 24oz. When used,
skylights are recommended at a maximum of one every 20 linear feet of
building.
*Optional
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CBARR Designs A Chemical Agent Filtration System
to Protect Workers
David J Kline
Edgewood Chemical Biological Center, Aberdeen Proving Ground, MD

Chemical Agent Filtration System (CAFS)

What is a chemical agent filtration system?
A chemical agent filtration system (CAFS) provides the protection for chemical
workers, the environment and the public by filtering out contaminates from air
within a vapor containment structure (VCS). A VCS is used when the potential
hazards of the operation pose a significant risk in which open-air work cannot be
conducted safely. The Edgewood Chemical Biological Center (ECBC) Chemical
Biological Applications and Risk Reduction (CBARR) business unit has designed
and operated a variety of CAFS both domestically and abroad.

Specifications
The most popular model, the 5600 CFM unit, has a length of 25 feet, a width of
81 inches, and a height of 96 inches. The carbon adsorber bed housing is 24 x 24
x 18 inches. Each system contains carbon cells to capture contaminates in the
air; a 5600 CFM model contains 18 carbon cells comprising a total of almost
5,000 pounds of carbon. High efficiency gas absorption filters have three
available carbon options:Activated Carbon, Impregnated with Copper, Silver, Zinc,
Molybdenum, and Triethlyenediamine (ASZM-TEDA).

What Makes CAFS unique?
Protection:
The CAFS creates a negative pressure environment within the VCS ensuring that all contaminates will be pulled into the filter system. In
addition, the fresh outside air is pulled into the VCS where it relies on the principle of cascading air in which air moves from the least
contaminated area to the most contaminated area before being cleaned by the CAFS. Once air enters the CAFS, it is cleaned by high
efficiency gas absorption filters and high efficiency particulate air (HEPA) filters before being exhausted to the environment.
Portability:
The CBARR-designed systems are heavily reinforced allowing for transport by tractor trailer and used in any field environment. Units are
equipped with lifting lugs that will even allow them to be lifted in the position without damage
Variety:
CBARR operates systems that have a variety of exhaust airflows – from 600 CFM to a 10,000 CFM model. Each system is configured with a
fixed automatic restarting electrical panel and a variable speed motor allowing for multiple flow adjustments to provide the maximum filtration
applications.
Customer Service:
CBARR maintains systems and filters ready for deployment and is fully capable and prepared to provide transportation, installation, filter
loading, testing and air monitoring services
Approved for Public Release; Distribution Unlimited
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EXECUTIVE SUMMARY

This Interim Holding Facility (IHF) Plan describes provisions for the temporary storage
of recovered unknown liquid-filled munitions in support of the Interim Measures to occur
at Landfill 29 at the Holloman Air Force Base, New Mexico. This Plan was prepared at
the request of the U.S. Army Engineering and Support Center, Huntsville.

The history of the site indicates the following chemical agents and munitions may be
recovered:
•

M125/E54R, 10-lb bomb, non-persistent, gas, sarin (GB)

•

E65R4, ½ -lb. biological bomblet

•

M114, biological submunition

•

M50, 4-lb incendiary bomb

•

5-inch Zuni Rocket
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SECTION 1
INTRODUCTION
This Interim Holding Facility (IHF) Plan is provided to support the U.S. Army Corps of
Engineers (USACE) Interim Measures project at Holloman Air Force Base (HAFB),
Former Army Landfill 29, Alamogordo, New Mexico. This plan was prepared at the
request of the U.S. Army Engineering and Support Center, Huntsville (CEHNC). See
Figure 1-1 for the location of HAFB Former Army Landfill 29.
1.1

Objectives

The objective of this IHF Plan is to describe plans and procedures to perform temporary
storage of recovered unknown liquid-filled items in a safe, secure, and environmentally
sound manner. To support the premise that the unknown liquid-filled items can be
stored safely, a hazard assessment was performed that identified 16 hazards
associated with handling and storage, all of which carried a controlled risk assessment
code (RAC) 3.
1.2

Assumptions

The following are assumptions concerning the installation of the IHF:
a.

The IHF has been installed in accordance with Chemical
Materials Activity (CMA) requirements.

b.

Site-specific hazards beyond those associated with routine IHF operations
have been identified by the installation commander, the CEHNC, or other
responsible party.

c.

All permits, certificates, and other documents required for installation and
operation of an IHF on the proposed site will have been obtained and
approved prior to activation of this IHF Plan.

d.

The unknown liquid-filled items will have been packaged in an
Army-approved container such as a multiple round container (MRC) or
propellant charge can (PCC) prior to movement to the IHF.

1.3

IHF Regulatory Requirements

IHF operations will follow Department of the Army (DA) and other regulatory guidelines.
An evaluation of regulatory requirements applicable to IHF operations is presented in
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the Generic Site Scoping Study (USACMDA, 1993). Some of the major requirements
that must be addressed include the following:
a.

The U.S. Environmental Protection Agency (USEPA) identification number
must be obtained (40 CFR 262.12) for HAFB as the generator of the
hazardous waste.

b.

Applicable Department of Defense (DoD), Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), state,
Occupational Safety and Health Administration (OSHA), and USEPA
requirements for worker training and for the storage of hazardous waste
must be met.

c.

Security guidelines provided in Army Regulation (AR) 190-11 and
Chemical Warfare Materiel Responses and Related Activities, Interim
Guidance (Memo, 2009) will be followed.

d.

The IHF will comply with the requirements for a hazardous waste storage
facility. Recovered items will be overpacked in approved container (e.g.,
MRC) that provides secondary containment (40 CFR 264.175). Although
not expected, if the IHF has insufficient space to allow for safe storage of
incompatible wastes, separate containment structures will be used
(40 CFR 264.172).

e.

Chemical warfare materiel (CWM) and biological warfare materiel
(BWM) hazardous waste must be characterized according to 40
CFR 264.13, labeled, and reported in accordance with 40 CFR
264.70 through 76, and applicable state regulatory requirements.

f.

Appropriate signs must be posted identifying access restrictions to the IHF
storage area (40 CFR 264.14).

g.

IHF inspection procedures and records (40 CFR 264.15) will be available
onsite for review (40 CFR 264.74).

h.

All personnel involved with hazardous waste management must be
properly trained in Hazardous Waste and Emergency Response
(HAZWOPER) in accordance with 29 CFR 1910.120.
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1.4

Background

This IHF Plan is prepared in support of the Interim Measures at the HAFB Former
Army Landfill 29. HAFB Former Army Landfill 29 includes eight suspected burial
pits and multiple single-point anomaly locations. Materials potentially buried in the
trenches include suspected biological and chemical munitions. The HAFB Former
Army Landfill 29 was used from the 1950s to 1975 for Army disposal of spent
munitions and construction debris. BWM and CWM believed to have been disposed
of there include the following types of munitions:
•

M125, 10-lb Bomb, gas, nonpersistent, (GB);

•

E61R4, ½-lb Bomblet, explosive non-self-dispersing – base ejection, BW
Agent;

•

M114 Bomblet, 4-lb, BW Agent;

•

M50 Bomb, 4-lb, incendiary.

Previous investigations at LF29 recovered a few water- or antifreeze-filled munitions
with chemical markings, but no chemical agent-filled or biological agent-filled munitions
have been found so far.
1.5

Potential Fill Materials

Procedures described in this IHF Plan are based on the assumption that unknown
liquid-filled munitions stored in the IHF are suspect recovered chemical warfare materiel
(RCWM) and suspect recovered biological warfare materiel (RBWM) awaiting
assessment by the Materiel Assessment Review Board (MARB). At the time of
recovery, unexploded ordnance (UXO) qualified personnel will perform an initial
assessment to determine if they are acceptable to handle and if they contain a liquid fill.
Items containing an unknown liquid fill will be transported to the IHF for storage
pending a full assessment to determine the true nature of the fill material.
MARB assessment is planned to take place at the conclusion of the field investigation.
When the MARB assessment is performed, items determined to contain biological or
chemical warfare agent will be returned to the IHF to await destruction while items
determined to contain something other than chemical warfare agent will be managed as
determined by decision-makers (for example, removed from the IHF and disposed of, or
stored elsewhere depending on the results of the assessment).
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Chemical and physical properties of the chemicals listed in paragraph 1.4 are presented
in Annex B. Fill-specific health and safety information is provided by Safety Data Sheets
(SDSs), or equivalent, in Annex C.
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Figure 1-1. Location of Holloman Air Force Base, New Mexico
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SECTION 2
ORGANIZATION
The primary organizations participating in IHF activities are presented in the following
paragraphs. Details of each organization’s roles and responsibilities are provided in
section 7. Figure 2-1 shows the overall organization chart for the HAFB Former Army
Landfill 29 Interim Measure project and Figure 2-2 shows the organization chart for the
IHF Plan.
2.1

Commander Holloman Air Force Base (HAFB)

The Commander of HAFB has overall responsibility for activities at LF29. IHF
operations will be coordinated with the installation commander through the CEHNC
Project Manager (PM).
2.2

CEHNC

CEHNC is the implementing agency for execution of this project and serves as the PM
for munitions response projects. CEHNC will be the main point of contact (POC) for
coordination of IHF operations with other site activities.
2.3

Recovered Chemical Materiel Directorate (RCMD)

RCMD is responsible for providing the IHF.
2.4

Combat Capabilities Development Command (CCDC)

CCDC will be responsible for providing transportation of the IHF to the site and for air
monitoring support for IHF operations as directed by CEHNC.
2.5

Parsons (Contractor)

Parsons will prepare the IHF for operation while items containing an unknown liquid fill
are in storage. The contractor is also responsible for initial assessment, overpacking,
and transport of items containing an unknown liquid fill to the IHF. The contractor will
not support emergency response once the Interim Measures is complete.
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Figure 2-1. Organization Chart for Landfill 29 Interim Measure, HAFB
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Figure 2-2. Organization Chart for HAFB LF29 IHF Plan
CEHNC
Lead Project Manager
Allyn Allison

CCDC-CBC
Satchell Doyle

CMA/RCMD
Rusty Fendick
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HAFB
Environmental
Restoration Installation
Support Contractor
Chuck Schick
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SECTION 3
IHF DESCRIPTION
3.1

Background

For this IHF Plan, the purpose of the IHF is to provide temporary, safe, secure, and
segregated storage of unknown liquid-filled items.
3.2

IHF Location and Accessibility

Paragraph 7.3 of the Chemical Warfare Materiel Site Plan contains additional
information of the IHF plan. The IHF will be sited near the HAFB Former Army Landfill
29. Figure 3-1 shows the location of the IHF. Roads to the IHF site are maintained as
passable for personnel and emergency support. There are no public throughways for
traffic in the vicinity of the IHF site. The area around the IHF is secured by a perimeter
fence.
3.3

IHF Construction and Requirements

Figure 3-2 is provided as an example to illustrate the layout and design of the IHF. The
IHF will be placed on a gravel pad prepared by the contractor.
3.3.1 Layout. The IHF is 18 feet wide by 8 feet deep by 9 feet high and has one set of
double doors (60 inches wide by 84 inches high) in the center of the front wall. The
interior of the IHF contains approximately 140 square feet of clear space. A secondary
containment sump equipped with an exterior drain is located below the floor.
Recovered items will be stored so that there is access to each overpack and labels can
be easily seen. Overpacks will not be stacked and incompatible materials will be
separated as necessary.
3.3.2 Monitoring Ports. The IHF has two monitoring ports near the entry door, one
6 inches from the floor and one 6 inches from the ceiling, for sampling the interior air
quality of the IHF. Each port is 1/4-inch in diameter and allows sample lines to be
placed inside the IHF.
3.3.3 Ventilation. The IHF will be fitted with a carbon filtration unit. In addition, the
IHF is equipped with a 21,000-British thermal unit, explosion-proof air conditioning unit,
mounted on the side of the building near the roof.
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3.3.4 Lightning Protection. To meet the requirements of DA Pamphlet
(Pam) 385-64, lightning protection will be installed in accordance with National Fire
Protection Association (NFPA) Lightning Protection Code NFPA 780. Testing of
lightning protection will be performed in accordance with Army procedures.
3.3.5 Electrical Power. The IHF is equipped with a 240/120-volt breaker panel.
The building has two 200-watt explosive-proof interior lights and four 70-watt
compact exterior floodlights with photoelectric control located 3 feet above the roof
and 3 feet out from the wall in the middle of each side of the building.
3.3.6 Fire Protection Systems. The storage building is equipped with an internal
self-actuated, 25-pound dry chemical fire-suppression unit. The storage building
has 2-hour fire-rated walls. Emergency response to fires shall be provided by the
HAFB Fire Department. CEHNC will coordinate to ensure the fire suppression
system is charged, armed, and inspected during IHF installation and annually
thereafter.
3.3.7 Water. Water is not required for IHF operations. Drinking water and water
for cleanup will be provided as needed by the agencies working at the IHF site.
3.3.8 Communication. Permanent communications capability (for example, a
landline) between the IHF and other site locations, such as the command post or the
recovery site, is not required. CEHNC will ensure personnel working at the IHF
have the ability to communicate with the command post as well as with emergency
responders through use of radios or cellular phones.
3.4

Security Requirements

Security arrangements for the IHF will be based on a vulnerability assessment and
tailored to site conditions. The IHF doors have a double set of hooded locking
clasps that will accept high security padlocks. The outside of the IHF has four
photoelectric controlled floodlights, one on each side of the structure. The IHF will
be equipped with an Intrusion Detection System (IDS) or, if an IDS cannot be used,
a 24-hour security guard service will be provided when items are stored inside the
IHF. The IDS will be serviced through either a hard-wired telephone line connection
or through a high-security cellular connection with a backup power supply. Any outof-the-ordinary circumstances will be immediately reported to the CEHNC onsite
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representative. When the IHF is empty, the building requires no special security
arrangements. The IHF is within a fenced area posted with signage warning that the
area is restricted, dangerous, and not to be entered without authorization.
The locks on the IHF and on the surrounding fence site will be under key control.
The door to the IHF will be locked when personnel conducting IHF operations are
not present. The gates to the restricted area will be locked when personnel are not
at the IHF site. When items are in storage, the contractor will maintain control of
the key to one of the IHF padlocks and CEHNC will control the key to the other
padlock. The contractor will also maintain control of the key to the fence gates
leading to the IHF. When the IHF is empty, CEHNC will maintain control of all keys.
When unknown liquid-filled items are in storage, the only persons allowed to enter
the IHF are designated contractor personnel and personnel approved by CEHNC.
In the event of an emergency, the security guard and first responders, such as
firefighters, will remain outside the IHF.
Only IHF equipment (which includes the chemical agent filtration system (CAFS))
should be stored in the vicinity (12 feet) of the IHF and only activities associated
with IHF operations will be performed in the vicinity of the IHF. Tall grass, shrubs,
and other obstructions to a clear view of the area will be removed from around the
IHF to a distance of 12 feet on the outside of the security fence and to a distance of
30 feet on the inside of the security fence.
3.5

IHF Equipment

3.5.1 Handling Equipment. Material handling equipment (MHE) will be
available at the IHF as necessary for compliance with the hazard analysis (HA)
(annex A), and could include:
a.

Hand Truck. May be used, if necessary to move overpacks into
and around the inside of the IHF

b.

Ramp. To load overpacked items into and out of the IHF.

3.5.2 Safety Equipment. Safety equipment includes equipment brought to the
IHF site when work is to be performed there. Safety equipment will be conveniently
located for use at the IHF and will be clearly marked. The safety equipment that
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will be on hand when work is performed at the IHF site includes the following:
Personal Protective Clothing (PPE). CCDC will provide their own PPE.
PPE for contractor personnel will be available in the contractor response
vehicle. The following items will be provided as deemed necessary by the
contractor:

b.

•

Tyvek® F

•

Toxicological agent protective (TAP) gloves

•

TAP boots

•

Eye protection

•

Appropriate air-purifying respirator.

Eyewash. A portable eyewash station will be located outside the entrance
to the IHF.

c.

First-Aid Supplies. A first-aid kit will be available onsite. The kit will be
easily accessible, clearly displayed, and marked. A kit will be available in
the vehicle used to transport items to the IHF, as well.

d.

Fire Extinguishers. Two A-, B-, and C-rated fire extinguishers will be
available and inspected to ensure operability.

e.

Spill Kit. A spill kit will be available to provide quick and easy access in
case of a material spill. The spill kit will contain sufficient spill pillows and
vermiculite as determined by the contractor for this operation.

f.

Air Monitoring Equipment. Air monitoring equipment includes devices for
both low-level and gross-level detection. Section 5 describes IHF
monitoring operations.
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Figure 3-1. IHF Location
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Figure 3-2. Example to Illustrate Design of IHF
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SECTION 4
IHF ACTIVITIES
4.1

General

IHF activities begin with setup of the IHF. It is expected that only one IHF will be
required for this project, although multiple IHFs may be brought to the site if needed.
4.1.1 PPE. During IHF operations, personnel will make sure that the proper PPE is
used, the donning and doffing procedures are known, personnel are trained in the
proper PPE, and that the PPE fits properly. The UXOSO will also ensure PPE use
complies with all applicable regulations of Occupational Safety and Health
Administration, CEHNC, and the U.S. Army. As a general rule, levels of PPE will need
to be reevaluated if any of the following occur:
•

Appearance of previously unidentified or unanticipated chemicals, conditions or
task hazards;

•

Airborne concentrations exceed the action levels;

•

Ambient weather conditions change that impact the use of assigned PPE;

•

A new task is introduced or a previously assigned and evaluated task is
expanded in scope;

•

PPE may be downgraded when the hazardous material or contaminant
source has been removed and MINICAMS air monitoring for at least three
cycles has decreased below the action levels for the PPE in use; and.

•

First entry monitoring of the IHF was performed that day and agent levels
were below the short-term exposure limit (STEL). Note: An empty IHF
does not require first entry air monitoring.

4.1.2 Training. Each agency and contractor participating in IHF activities will provide
an employee training program complying with the requirements of 29 CFR 1910.120.
Training will be provided on hazardous waste operations, PPE use, heavy equipment
operation (if needed), hazards of the chemicals that may be encountered, and other
topics of concern regarding the IHF. At the time of mobilization, IHF workers will have
completed at least 40 hours of training in health and safety issues associated with
hazardous substance site work. Documentation of training requirements will be the
responsibility of each agency and contractor.
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4.1.2.1 Health and Safety Training. Health and safety training will be conducted prior to
the start of IHF operations to ensure personnel understand the work to be performed,
health and safety hazards, and emergency response actions. The following topics will
be addressed in the health and safety training:
•

Names and titles of employees and their duties

•

Persons responsible for safety and health

•

Acute and chronic effects of hazardous chemical exposure

•

Potential routes of exposure for these substances and exposure limits

•

The anticipated level of personal exposure

•

The use, capabilities, and limitations of monitoring equipment

•

Standing Operating Procedures (SOPs)

•

Site control measures

•

PPE

•

Emergency actions.

4.1.2.2 Mission-Specific Training. Mission-specific training includes operational training
and safety meetings and will be provided for all onsite employees, contractors, and
subcontractors after they have met the requirements of 29 CFR 1910.120.
Operational Training.

Operational training will build on information provided in

HAZWOPER and health and safety training with updated mission-specific information.
Topics may include status of the project the IHF is supporting, an overview of signage
and packaging, site-specific information regarding potential hazards, location of SDSs,
proper lifting techniques, and MHE that will be available.
4.1.2.3 Safety Meetings. Personnel involved in IHF storage activities must attend a
safety meeting at the beginning of daily operations. This meeting, conducted by the
health and safety officer, will include specific health and safety issues, storage activities
planned, changes in plans, PPE, personnel and equipment decontamination, potential
chemical and physical hazards, and contingency actions.
4.1.2.4 Hazard Information Training.
a.

Hazard Communication Training (HAZCOM). In accordance with the
OSHA Hazard Communication Standard (29 CFR 1910.1200), copies of
SDSs for the hazardous chemical materials that are to be stored will be
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located onsite in a location accessible to IHF workers. HAZCOM training
will be conducted in accordance with 29 CFR 1910.1200. HAZCOM
training topics may be covered in other training programs (HAZWOPER,
Health and Safety, and Operational Training) as long as HAZCOM
requirements are covered and documented. Key provisions of HAZCOM
training are that workers be made aware of the hazard posed by
chemicals they will be working with, know what information can be found
in container labels, know where SDSs are located, and know how to
interpret the information in an SDS.
b.

Chemical and Biological Training. All personnel involved with IHF
operations will undergo training concerning the potential chemical and
biological agents that may be encountered. The intent of this training is
to inform personnel of the hazards associated with unknown liquid-filled
items. CCDC personnel have undergone training required to qualify
and maintain proficiency in their respective military and civilian
occupational specialties; however, site-specific training will still be
required. .

4.1.3 Contingency Planning. For Interim Measures field activities, the contractor will
be responsible for decontamination activities. If conditions are observed that threaten
the health of workers, the public, or the environment, or if a leak is confirmed that
requires immediate remedial action, a response will be performed in accordance with
the Emergency Response Contingency Plan described in section 6 of this IHF Plan.
CCDC will conduct monitoring as necessary.
At the conclusion of the Interim Measures field activities, or if decontamination is
required under an emergency situation, CEHNC will contact the Chemical, Biological,
Radiological, Nuclear, and High Yield Explosives (CBRNE) Combat Capabilities
development Command Chemical Biological Center (CCDC-CBC) to respond for
chemical agent decontamination.
4.1.4 Onsite Movement. Onsite movement will be accomplished by placing the
overpacked items into a vehicle such as a pickup truck and driving to the IHF. The need
for escorts, security or an ambulance to accompany the vehicle will be determined by
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the site manager in coordination with CEHNC and the UXOSO.
4.2

Pre-activation Activities

During IHF setup, CCDC and the contractor will ensure that the pre-operational
inspection procedures described in the IHF deployment and return SOP (Annex F) are
completed. The results of the inspection will be reviewed with CEHNC personnel, the
UXOSO, and the Site Manager.
4.3

Recovery Site Pre-departure Activities

The IHF is less than 1/2 mile from the furthest recovery site. An appropriate route based
on terrain and available roads will be selected to move overpacked items from the
recovery site to the IHF. No public roads will be used or crossed; therefore, a
hazardous waste manifest is not required. Prior to leaving the recovery site, CEHNC will
verify that the IHF is ready to receive additional items and notify IHF personnel that
items are en route.
4.4

En Route Activities

Because of the short distance between the recovery and IHF sites, there are no en
route activities beyond careful driving and observation of potential hazards, such as
ruts, or obstacles that may be present. In the event of an accident or mechanical
difficulty with the vehicle, the designated contractor will ensure the driver and escort are
safe as well as secure the cargo until replacement transportation can be provided. In
the event of a release of chemical agent, an emergency response will be initiated (see
S ection 6).
4.5

Activities Prior to Arrival at the IHF

Access to the storage site must be controlled to ensure that no personnel, beyond the
minimum necessary, are exposed to hazards during transfer and storage operations.
Prior to arrival of items being brought from the recovery site, the IHF area will be
checked to ensure only authorized persons are within the IHF area. The area will be
controlled to prevent access by unauthorized or unnecessary personnel. Only
authorized personnel will be given access to the IHF facility compound.
4.5.1 IHF Inspection. CEHNC and contractor personnel will open the IHF.
CCDC will perform first entry monitoring and the contractor will inspect the IHF to
ensure it is set up to receive additional items. The IHF inspection will be
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conducted using the IHF Inspection Checklist (Figure 4-1) to ensure the storage
operations are conducted in accordance with RCRA storage requirements and
this IHF Plan. Nonstandard conditions and deficiencies will be noted on the
inspection checklist. Items needing maintenance beyond operator level will be
reported to the site manager and to RCMD to implement and coordinate
corrective action. The results of the inspection will be reviewed with CEHNC and
the Site Safety Coordinator responsible for ensuring compliance of the storage
area operations.
In addition to verifying the condition of the IHF and the safety of work areas, the
inspection will verify MHE and safety equipment (eye wash station, fire extinguisher,
and spill response kit) are present and in operable condition. The inspection must also
verify that IHF records are up-to-date and accurate. Ensure all items presently in
storage are annotated in the IHF Inventory Log and on a DA Form 3020 (Data Magazine
Card), and that container information forms, hand receipts, and manifests (if applicable)
are present to account for each item.
4.5.2 IHF Open and Close Procedures. CEHNC and CCDC personnel are
responsible for IHF open/close procedures as follows:
a.

b.

Open the IHF:
(1)

Notify site manager and security office of pending opening.

(2)

Establish IHF site access controls and open gates to IHF area.

(3)

Notify and position emergency response personnel as required by
the contingency plans.

(4)

Inspect outside the IHF for obstructions and safety hazards.

(5)

Perform first entry monitoring according to procedures defined in
Section 5.

(6)

If monitoring indicates there are no chemicals of potential concern at
levels above the airborne exposure limit (AEL), enter the IHF, verify
storage area is ready and prepare for material handling operations.

(7)

If monitoring indicates the presence of contamination inside the IHF,
begin contingency response as described by the contingency plan in
Section 6.

Close the IHF:
(1)

Confirm stored items are in designated area, labeled, and labels are
filled out completely and are easily visible. Ensure the IHF inventory
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accurately reflects the items in storage and that container information
forms, hand receipts, manifests, and inspection reports are complete
and in the appropriate file.

4.6

(2)

Observe overpacks for signs of leakage. If leakage is suspected, all
operators will exit the IHF. In case of an emergency, the contractor
will follow contingency procedures (section 6) and applicable SOPs if
only items with unknown liquid fill are present.

(3)

Turn off interior lights. Turn on exterior lights, if necessary.

(4)

Secure IHF doors and locks, close and secure gates as required.

(5)

Notify site manager and UXOSO that the IHF has been secured and
personnel have vacated the area. Return IHF and security fence
keys to designated key holders.

Activities upon Arrival of Recovered Items at the IHF

4.6.1 Pre-Transfer Activities. When items arrive at the IHF, the following inspection
and inventory of the items will be performed:
c.

Inspect Containers. The designated contractor will inspect the overpacks
for damage.

d.

Conduct Monitoring of the Overpack(s). Monitoring will be performed as
specified in section 5 of this Plan.

e.

Conduct Inventory. If there will be a change in custody of the items when
they arrive at the IHF, the old and new hand receipt holders will perform a
joint inventory using the DD Form 1911 Materiel Courier Receipt (Figure
4-2) and the Container Information Form (Figure 4-3). The contractor will
also initial and date the IHF Inventory Log (Figure 4-4) and DA Form
3020 to add the items to the IHF inventory log. These forms serve as a
chain-of-custody record and ensure accountability requirements are met.

4.6.2 Transfer Activities. The procedures for transferring items into the IHF are as
follows:
•

Open the IHF in accordance with paragraph 4.5.2.

•

Verify the container label is fully filled out and containers are not leaking.

•

Move containers into the IHF using MHE (as appropriate) and place the
containers in the designated storage area oriented so that labels are clearly
visible.

•

Store overpacks upright unless they are in shipping crates, then they may be
laid on their side. Do not stack containers on top of each other.

•

Leave sufficient aisle space so that access to each container is possible.
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•

Annotate the IHF inventory log with information about the items just received
and file container information forms, hand receipts, and other papers in the
appropriate location.

4.6.3 Post-Transfer Activities. Following the successful transfer of items to the IHF,
the contractor will move all MHE to the designated storage location. When a munition
item is placed inside the IHF, the contractor will confirm that a physical inventory of all
items against the IHF inventory log has been completed and verify there is a container
information form and hand receipt for each item. Finally, CEHNC OESS and contractor
personnel will close the IHF following procedures in paragraph 4.5.2.
4.7

IHF Surveillance, Maintenance, and Repair

CCDC will perform surveillance monitoring of the IHF, if necessary, in accordance with
agreed upon requirements by the project stakeholders. During the Interim Measures
activities, first entry monitoring satisfies the surveillance monitoring requirement.
After the Interim Measures activities are complete, surveillance monitoring will be
conducted if necessary. Appropriate stakeholders will determine whether surveillance
monitoring is required prior to destruction operations. A chemical agent filtration system
(CAFS) will be activated on the IHF if RCWM or RBWM is in storage. Weekly
inspections will be completed by the installation to ensure the filtration system is
running and monitored.
Maintenance and repair of the IHF structure and equipment will be performed in a timely
manner. If the IHF or equipment cannot be repaired, notify site manager and RCMD
immediately.
4.8

IHF Closeout

Once IHF operations are complete and all items that were stored in the IHF have been
removed, the IHF may be prepared for removal from the site. CEHNC and CCDC will
review IHF operating records to determine if there had been a spill of chemical or
biological agent inside the IHF and if so, the extent of decontamination performed. The
IHF will be inspected using the IHF Return Checklist in the IHF deployment and return
SOP(annex F). Results of the inspection will be reviewed by the Site Safety Coordinator
and CEHNC, site manager, and RCMD.
Once the IHF is ready for removal from the site, CCDC and/or the contractor will place
the IHF into shipping configuration and CCDC, RCMD, and the site manager will
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coordinate arrangements for the IHF to be loaded onto a transport vehicle and taken to
a designated destination for repair, storage, or reuse as determined by RCMD.
CEHNC will coordinate reconditioning of the IHF site for return to its owner. Site
reconditioning may include removal of security fencing and electrical service and
returning the site to its original condition (removing paving, planting vegetation, etc.).
The extent of site reconditioning depends on provisions of the site use agreement,
applicable regulations and permits, and intended future use.
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Figure 4-1.
HAFB Former Army Landfill 29 IHF Inspection
Checklist
(Sheet 1 of 3)
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Figure 4-1.
HAFB Former Army Landfill 29 IHF Inspection
Checklist (Continued)
(Sheet 2 of 3)
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Figure 4-1.
HAFB Former Army Landfill 29 IHF Inspection
Checklist (Continued)
(Sheet 3 of 3)
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Figure 4-2.
DD Form 1911 (Materiel Courier Receipt)
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Figure 4-3.
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Figure 4-4.
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SECTION 5
MONITORING

CCDC is responsible for ensuring that IHF monitoring is performed in accordance with
the guidance in this section and the approved site-specific air monitoring plan. This
monitoring section details AELs for each chemical of concern, type of monitoring
instrumentation, monitoring strategies, and quality assurance.
Monitoring methods shall meet the certification requirements specified in the current
version of CMA Programmatic Laboratory and Monitoring Quality Assurance Plan
(LMQAP), the Chemical Agent Standard Analytical Reference Material (CASARM)
Quality Assurance Plan (QAP), or other agency-approved quality assurance plan.
5.1

Types of Monitoring

5.1.1 Surveillance Monitoring. Visual Surveillance of IHF and CAFS monitoring will
be performed as needed while items are stored in the IHF. First entry monitoring
obviates the need for surveillance monitoring.
5.1.2 First Entry Monitoring. When items are in storage, first entry monitoring will be
performed as part of IHF opening procedures (paragraph 4.5.2). First entry monitoring
will include low-level, near real-time (NRT) air monitoring to ensure interior airborne
chemical concentrations are below the AEL levels. The appropriate monitor(s) will be
used for the chemicals of concern stored in the IHF. First entry monitoring procedures
will be based on applicable SOPs.
5.1.3 Confirmation Monitoring. Confirmation monitoring is a qualitative procedure
performed to confirm a MINICAMS® alarm. Confirmation monitoring is performed
using a second monitoring technology (Depot Area Air Monitoring System [DAAMS],
colorimetric tube) or a second instrument of the same technology but with a different
gas chromatograph (GC) column. A positive detection by the second monitoring
instrument is considered confirmation of the alarm. If confirmation monitoring is not
possible, then NRT alarms will be assumed true alarms until continued NRT monitoring
and inspection of potential sources confirms that the alarm was false.
5.1.4 Contingency Monitoring. Contingency monitoring will be performed during an
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emergency response contingency action (Section 6). The extent of contingency
monitoring will depend on the number of monitoring instruments and monitoring
personnel available and the size of the potential release. Dispersion modeling (D2PC)
will provide guidance for initial standoff distances.
a.

Release During Transloading or Storage. Upon detection of a release by
monitoring or visual inspection, personnel, dressed in Level B PPE, will
conduct additional monitoring to confirm the release.
If monitoring confirms a release, the source of the release will be
identified, and the leaking item contained in accordance with operating
procedures. After the leakage has been contained, the area will be
decontaminated according to Chemical Warfare Material Responses and
Related Activities, Interim Guidance (Memo, 2009) or Army Technical
Manual (TM) 60A-1-1-11. Monitoring of the IHF will be continuous until
readings fall below the AEL or time-weighted average (TWA) for a
minimum of three consecutive sampling periods.

b.

Potential Release After Catastrophic Event. If a release is suspected as
the result of a catastrophic event at the IHF (for example, earthquake or
tornado) or an accident during onsite movement, upwind and downwind
monitoring will be initiated to verify safety of personnel at the upwind
assembly point and of the public downwind of the release.

5.1.5 Onsite Movement Monitoring. Onsite movement monitoring will involve only
visual inspection of the items being moved to observe damage due to accident or rough
handling. Items being moved will have been overpacked before movement and the
overpacks monitored as part of the packing process; therefore, no further monitoring is
necessary until the items are placed into storage in the IHF (first entry and surveillance
monitoring) or unless there is an incident during movement, in which case contingency
monitoring will be initiated.
5.1.6 Monitoring for Potentially Exposed Workers. In the event of an incident
where workers could have been exposed to liquid chemical agent, the workers will
process through a decontamination station where they will be monitored to ensure that
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contamination has been adequately removed.

5.1.7 Equipment Decontamination Verification Monitoring. Equipment
decontamination verification includes the following:
a.

The item has been surface decontaminated at the PDS by work
plan or by the Accident Prevention Plan approved procedures.

b.

The item has been bagged, contained in an agent-tight barrier or a closed
environment of sufficient volume to permit sample air to be withdrawn
while minimizing dilution with incoming air. Site-specific procedures shall
specify time and temperature requirements.

c.

For bagged PPE, the items are allowed to off-gas for a minimum of 4
hours at temperatures above 70°F prior to headspacing.

d.

Less stringent monitoring conditions (but no less than one complete
sampling cycle) may be used to determine operational constraints, PPE
requirements, handling precautions, and so forth. These results may not
be used to support disposition of material that requires decontamination.

e.

Monitoring is performed with an NRT monitor, historical, or confirmation
method per site-specific requirements.

5.2

Monitoring Chemicals of Concern

Table 5-1 lists the chemicals of monitoring concern and information concerning
monitoring methods and levels.
5.3

Monitoring Devices

CCDC typically employs MINICAMS for NRT monitoring and DAAMS tube sampling for
NRT alarm confirmation. The following paragraphs describe the types of instruments
used by CCDC, although not all of these technologies may be needed. The
instruments identified in Table 5-1 are the most frequently used instruments for the
various types of monitoring. However, other instruments of equal or greater capability
may be employed, especially for contingency response.
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5.3.1 MINICAMS®. First entry and contingency monitoring will be performed using
MINICAMS. The MINICAMS is a low-level, NRT vapor monitor employing gas
chromatography and a detector appropriate for the chemical and detection limit to be
monitored.
5.3.2 DAAMS. DAAMS is an air sampling and analysis method used for confirmation
monitoring of an NRT alarm. A DAAMS tube sample is collected and sent to a
laboratory for analysis. If DAAMS tubes cannot be analyzed onsite, an NRT alarm will
be assumed to be real until continued monitoring and inspection of the potential sources
proves that the alarm was false.
5.3.3 Ion Mobility Spectrometry (IMS). IMS devices include a number of handheld,
battery-operated organic vapor detectors. IMS systems are generally simple to operate,
have a sensitivity of parts per million or lower, and have a response time of 60 seconds
or less. These features make IMS detectors suitable for contingency monitoring and
investigating a suspected chemical leak. IMS detectors may also be used at the IHF for
confirmation of a MINICAMS alarm.
5.3.4 Photoionization Detector (PID). Many handheld varieties of PIDs are
marketed. A PID is best used as a survey instrument in areas where chemical agents
may be present.
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Table 5-1.
Monitoring Chemicals of Concern

Chemical of Concern
Sarin (GB)

Type of Monitoring: Instrument

Monitoring Level
3
(mg/m )

Surveillance: MINICAMS/DAAMS

0.0001

First Entry: MINICAMS

0.0001

Confirmation: DAAMS or ICAM

Any positive detection

Contingency: MINICAMS
Contingency: ICAM

0.0001
Any positive detection

Contingency: MINICAMS
Contingency: ICAM

0.00001
Any positive detection

Contingency: MINICAMS

0.4

Notes:
DAAMS
ICAM
3
mg/m
N/A

=
=
=
=

Depot Area Air Monitoring System
improved chemical agent monitor
milligrams per cubic meter
not applicable
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SECTION 6
EMERGENCY RESPONSE CONTINGENCY
PLAN
6.1

Introduction

During the Interim Measures, the contractor will perform emergency response
actions with CCDC providing monitoring support. Once the Interim Measures is
complete, the contractor will no longer participate in emergency response and those
duties will fall to the CEHNC or HAFB and CCDC if onsite.
This Plan outlines procedures to be taken in the unlikely event of an accident,
emergency, or unintentional release of chemical agent. These procedures apply
specifically to the HAFB LF29 IHF; however, the procedures rely heavily on those
emergency response procedures already prepared by the Army, which include the
following:

6.2

•

Chemical Safety Submission (CSS), Interim Measures, Former Army
Landfill 29, Holloman Air Force Base, Alamogordo, NM, June 2019, and

•

Explosive Ordnance Disposal Procedures, Chemical/Biological Agents and
Related Materials; Characteristics, Leak Sealing, Disposal, and
Decontamination (TM 60A-1-1-11).

Background

This contingency plan supports the HAFB IHF Plan and covers contingencies that
may arise during onsite transportation from the recovery site to the IHF as well as
contingencies that may arise during storage or handling at the IHF.
6.3

Objective

The primary concern of emergency response to a chemical accident will be to
protect human health and the environment by controlling chemical or biologic agent
release. It is essential that personnel be prepared in the event of an emergency.
All emergency response operations should be performed in the safest manner and
in accordance with preapproved contingency plans. The three major types of
emergencies that can be encountered are: (1) spills that may include exposure to
chemical agents, biological agents or hazardous materials, (2) incidents requiring
medical help, or (3) fire or natural disasters.
This Emergency Response Contingency Plan complies with 29 CFR 1910.120(l)
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and addresses the following elements:
•

Planning;

•

Emergency recognition;

•

Personnel, authority, and communications;

•

Emergency alerting, reporting, and evacuation routes;

•

PPE and emergency equipment;

•

Procedures for decontamination and medical treatment.

As recommended by the USEPA, this Plan also addresses procedures to protect
the local affected population in the event of an accident or emergency, which
include the following topics:
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•

First responders to incidents involving the IHF;

•

First responders to incidents not involving the IHF;

•

First aid and medical information;

•

Air monitoring;

•

Spill control and countermeasures.

Notifications

The initial response effort to any emergency should be notification of personnel
present at or near the location of the emergency. A contracted ambulance service
will be onsite to respond to medical emergencies. Other emergency services such
as security, fire, and local hazardous material spill response team can be reached
by calling 911. After alerting personnel present at the site, the HAFB Command
Post shall be notified. The HAFB Command Post is responsible for ensuring
appropriate response procedures are followed, will notify the HAFB installation
operations center (911), the site safety officer, and the supervisors/directors/
commanders of the agencies involved (CEHNC and CCDC).
Notification POCs include the following:
•

Onsite medical support (radio or phone contact TBP)

•

Site personnel (radio or phone contact TBP)

•

Holloman Air Force Base Emergency Services – 911

•

HAFB Command Post – 575-572-4900

•

Parsons PM, Angie Welch – 678-969-2393

•

CEHNC PM, Allyn Alison – 256-895-1121
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In the event of an accident or incident involving an unknown liquid-filled item,
CEHNC will assume immediate control of the scene and take necessary steps to
save lives and protect property. CEHNC will notify local and regional authorities in
accordance with the site procedures. Once local emergency responders arrive,
CEHNC and other site personnel will cooperate fully with local authorities
providing advice and response capabilities as needed.
6.5

IHF Operation

These procedures outline operational tasks to be performed prior to storing
recovered items and in the event of an accident or incident involving an overpacked
item.
6.5.1 Contingency Planning. The CEHNC, the contractor, and CCDC personnel
responsible for responding to emergency conditions will review site-specific and
installation general emergency procedures and ensure that all necessary
emergency equipment is ready for use. All training will have been completed prior
to operations. All personnel will be briefed on their roles in emergencies, such as
leak seal procedures, perimeter monitoring, personnel and equipment
decontamination, fire suppression, evacuation, cleanup, or first aid. Medical support
will be required to respond to accidents and incidents that may affect workers or the
public. Parsons will develop such agreements as are necessary to ensure
ambulance and medical services are available. Medical services programmed to
respond to chemical incidents will be trained in the signs, symptoms, and treatment
of chemical agent casualties and how to protect themselves, their equipment, and
their patients from becoming contaminated.
6.5.2 Personnel. IHF operations will be conducted by the contractor in close
coordination with CEHNC. The contractor will respond in the event of an accident
or incident involving unknown liquid-filled items or known items (after MARB
assessment) during onsite movement or during storage. CCDC will provide
monitoring as needed for any accident or incident involving recovered items. The
contractor will have limited capabilities of implementing the same primary public
safety measures as those performed by community officials in fixed-site emergency
response programs. The teams will have the proper tools to handle situations such
as monitoring, first aid, decontamination, fire protection, and leak control. Once the
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contractor is no longer onsite, this responsibility will shift to the installation.
a.

Training and Certification. All personnel who participate in the
emergency response to a chemical accident will be trained in
emergency procedures, first aid, use of PPE, and cardiopulmonary
resuscitation and will have the basic knowledge of agent exposure
symptoms. At a minimum, this will include 29 CFR 1910.120 and DA
Pam 385-61 training. All emergency response organizations will
have their supervisor and team members familiarize themselves with
the Chemical Warfare Materiel Site Plan, this IHF Plan, and the
contractor’s SOPs applicable to unknown liquid-filled items
decontamination and spill cleanup, as described in the Chemical
Safety Submission and associated workplan.

b.

CEHNC Coordination with Support Personnel. CEHNC will be able to
coordinate responses with other participating key organizations and
local emergency response personnel, who, in turn, will provide them
with response management expertise in areas such as public alert,
notification, traffic and access control, assistance to affected
populations, and initial medical intervention and care.

6.5.3 Emergency Response Resources.
a.

Local. The Chemical Safety Submission identifies the onsite
emergency coordinators and telephone contacts for local emergency
response agencies and safety and environmental officials. The
Chemical Safety Submission should be referred to for specific
instructions and protocol for contacting emergency response
organizations. These resources are available for use, if necessary,
in the event of a chemical agent emergency.

b.

Additional Emergency Response Resources. Additional emergency
response resources may be needed to provide secondary support.
These resources should be identified and used as necessary,
although the necessity for this type of response is extremely remote
due to the type and quantity of chemical agent expected to be
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recovered and moved onsite.
6.6

Contingency Plans

The Chemical Safety Submission will be used as a source of reference for
emergency planning and implementation. Emergency procedures will begin upon
the detection of a chemical leak by a monitor, activation of an alarm, the presence
of smoke, the witnessing of an accident, or the suspicion of contamination.
An accident during transfer of items into or out of an IHF is more likely than an
accident during storage. The following paragraphs incorporate those procedures
and notifications necessary to respond to the incident.
During storage, emergency response to an accident involving unknown liquid-filled
items will be provided by the contractor in coordination with CEHNC and CCDC.
Contractor personnel are trained to address response procedures, decontamination
methods, and spill cleanup. Highlights of those procedures are provided in the
following paragraphs, which outline the personnel, equipment, and procedures to be
taken in the event of an emergency.
6.6.1 Response to an Incident Involving an Unknown Liquid-Filled Item.
Detailed procedures for responding to a chemical incident are addressed in the
Contingency Plan. Key elements of these procedures are discussed in the
following paragraphs.
a. Isolation. Isolate a spilled or leaking container:
(1)

Upon observing or detecting a spill, leak, or discharge of any
size, all personnel will immediately don their masks (if not
already donning mask or SCBA), proceed to a safe distance
upwind, direct other personnel away from the site, and initiate
other emergency response actions as appropriate.

(2)

Sources of ignition, including vehicles, within 50 feet of the spill,
will be removed, extinguished, or turned off immediately.

(3)

Workers who may have been in contact with spilled materials
will undergo decontamination consistent with the extent and
nature of contact.
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(4)

The contractor will act to identify the contamination, mitigate
leaking unknown liquid-filled items.

b.

Notification. The following steps are to be taken to notify the appropriate
authorities of an emergency situation:
(1)

Parsons at the scene are responsible for notifying the
HAFB command post.

(2)

The command post is responsible for on base notifications, and
Site Management will notify emergency responders.

c.

First Aid. The following actions will be taken, as appropriate:
(1)

If workers are unable to evacuate themselves, their rescue will be
the responders’ first priority after inspecting the scene and securing
hazardous material.

(2)

Responders will wear the appropriate level of PPE to conduct
emergency response actions.

d.

Characterization. The following characterization steps may be performed:
(1)

The contractor will investigate the incident site to determine the
conditions of the overpacked items and areas of possible
contamination. Re-entry to the area will be conducted in the
appropriate level of PPE. If a determination is made that the item
and material are CWM based upon air monitoring results, allowable
mitigation will occur and an emergency response will be required.
Because there are no real-time air monitoring methods for BWM,
mitigation will be conducted for any suspect BWM item.
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(2)

Unless evidence indicates otherwise, the following three hazard
categories will apply: oxidizing, corrosive, and acutely toxic by skin
contact or inhalation (materiel will be presumed to volatilize
significantly unless proven otherwise).

(3)

At the discretion of CEHNC and CCDC, samples will be collected for
field or laboratory testing.

(4)

The area of the spill will be determined and documented. The
quantity will be estimated. The area will be marked with stakes and
barrier tape or other means.

(5)

Perimeter air monitoring using DAAMS both upwind and downwind of
the spill will be conducted by CCDC.

e.

Cleanup/Disposal. Contaminated tools and equipment will be collected
for decontamination or disposal. Disposal will depend on the identity of
the spilled material. Unidentified overpacked material will be stored in
a secondary containment area pending identification.

6.6.2 Fire. In the unlikely event that a fire occurs during unknown liquid-filled
item movement or storage, procedures for responding to fire events are as
follows:
a.

Isolation. Upon detecting a fire, CEHNC and the contractor will
determine whether the fire is small enough to extinguish with either
a portable extinguisher or with water that is immediately available.
Non-essential personnel will be directed a safe distance upwind. First
responders will attempt to extinguish the fire provided that:
(1)

They are able to approach the fire from the upwind side or opposite
to the direction of the fire’s progress.

(2)

A fire extinguisher rated ABC is readily available.

(3)

No known complicating factors are present, such as the likelihood of
rapid spread, imminent risk of explosion, or gross contamination.
Conditions and common sense may dictate changes in sequence of
actions.
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(4)

Personnel leaving a fire area will account for all other employees in
the area as soon as possible.

b.

Notification. Contact onsite medics and if needed, call 911 to activate local
emergency responders. CEHNC will be notified as soon as possible of the
location, size, and nature of the fire/explosion. As conditions dictate, site
personnel will declare an emergency, initiate the remedial procedures,
request external assistance, and make necessary notifications as listed in
the emergency response notification list. CEHNC will provide additional
details of local notification requirements.

c.

Rescue. Rescue of personnel unable to evacuate themselves shall be the
first priority of responders after evaluating and securing the area. The
onsite medical team will determine if evacuation by air is necessary, or
otherwise how to proceed.

d.

Firefighting Procedures. The firefighting procedures include:
(1)

Stopping the vehicle (if during movement)

(2)

Sounding the alarm

(3)

Evacuating

(4)

Using the fire extinguisher

(5)
Requesting external assistance from the fire department (call 911).
The following are guidelines to be followed during a response to a fire:

e.

•

No attempt should be made to extinguish fires that are beyond the incipient
stage.

•

If human life appears to be in danger or if the fire is spreading rapidly,
personnel should be moved further upwind, away from the fire.
Fire Extinguishing. Two ABC fire extinguishers will be available at the
IHF.

f.

Protective Clothing. Based on the conditions, first responders or
CEHNC, the contractor, and CCDC personnel will determine
appropriate distances and selection of PPE.
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g.

Decontamination. After the fire has been extinguished, CEHNC and the
contractor will determine, to the extent practicable, the nature of the
contaminants encountered during the incident and arrange for equipment
to be processed through decontamination or labeled and isolated for
further action.

6.6.3 Medical Emergencies. Seriously injured or ill personnel should not be
moved, unless their lives are endangered, until an assessment has been made by a
competent medical authority. If a chemical or biological agent injury or illness
occurs, full decontamination will be completed, if possible, and first aid administered
before transportation. Onsite medical personnel will determine if the injury or illness
is life-threatening, in which case only partial decontamination may be required.
If the injury or illness is minor, first aid should be administered, and full
decontamination completed before transport. If the injury or illness is serious, first aid
should be administered and decontamination performed while awaiting an ambulance
or paramedics. All injuries and illnesses must be reported to CEHNC .
Onsite medical support, emergency contact numbers/procedures, and coordination
with medical facilities are described in the APP.
6.6.4 Local Hospitals.
Non-life-threatening, non-chemical casualties:
Cham pi on Ur ge nt Ca re
2539 Medical Drive
Alamogordo, NM
88310
575-977-3319
Chemical casualties and life-threatening medical emergencies:
Gerald Champion Regional
Medical 2669 North Scenic Drive
Alamogordo, NM 88310
575-439-6100
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6.6.5 Hazardous Material Handling. If an accident or incident results in the release
of a hazardous material other than CWM or BWM (for example gasoline), personnel
present at the time of the accident will evacuate a safe distance upwind from the spill.
Local emergency responders will be notified (call 911). Assessment and cleanup of
the non-CWM/BWM spill is the responsibility of the local authorities.
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SECTION 7
ROLES AND RESPONSIBILITIES
The primary participating organizations include HAFB, CEHNC, RCMD, CCDC, and
Parsons. Participating organizations involved with onsite movement and storage have
both shared and individual roles and responsibilities. Close coordination between all
organizations is essential. Common responsibilities include:
a.

Coordinating with other participating organizations

b.

Performing duties in accordance with accepted health and safety
procedures

c.

Using established supply procedures and providing the supplies
necessary to support operations

d.

Developing training plans for agency participants

Specific responsibilities for each primary organization associated with IHF operations
are presented in the following paragraphs.
7.1

Commander Holloman Air Force Base

The HAFB Command Post is responsible for all activities on the installation. As such,
the Command Post will ensure installation services such as might be provided to any
activity located at HAFB. In particular, fire and security services will be provided. In
addition, the CEHNC and Parsons has oversight for safety at the IHF site. The
installation Public Affairs office will be the focal point for public outreach activities.
Parsons will maintain access roads to the IHF site.
7.2

CEHNC

CEHNC is the lead agency for activities at the recovery site(s) and responsibilities
include the following:
a.

Serve as a focal point for coordination between participating agencies as
well as provide coordination with DA, state, and local agencies.

b.

Prepare the site for the IHF and manage installation of an IDS if
necessary.
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c.

Coordinate/provide MHE to move the IHF off the transport vehicle and
place it at the site.

d.

Ensure availability of onsite medical coverage during chemical
operations

e.

Coordinate and direct movement of items from the recovery site to the
IHF.

f.

Provide the Site Safety Manager for oversight of recovery operations,
including IHF operations.

g.

Provide support to the installation public affairs office as needed for
public outreach.

h.

Ensure proper chain-of-custody documentation onsite.

i.

Take control of and exercise site control over onsite movement and
placement of items in the IHF.

j.

Coordinate standby decontamination, medical support, and emergency
response as needed during onsite movement and storage.

k.

Inspect IHF operations to ensure compliance with this IHF Plan and
Chemical Safety Submission.
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RCMD
a.

Designate an agency to perform maintenance inspections of the IHF and
conduct oversight of maintenance activities for the IHF.

b.

Provide a portable IHF.

c.

Provide MRCs for overpack of items.
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7.4

CCDC

CCDC will provide qualified personnel and equipment to perform monitoring during
IHF operations. CCDC will:
a.

Provide and configure monitoring equipment such as the MINICAMS
and DAAMS to conduct monitoring operations for chemical agents.

b.

Obtain the appropriate standards for challenge and calibration.

c.

Record calibration data, instrument parameters, and agent
standards (when used) in instrument logbooks.

d.

Maintain daily printouts of calibration data and monitoring
results, including hard copy MINICAMS monitoring results.

e.

Ensure monitoring equipment and instruments are calibrated
and serviceable prior to commencing daily operations.

f.

Coordinate with the CEHNC and other onsite organizations to ensure
the monitoring plan is understood and actions to be taken are known
in the event agent is detected.

g.

Provide the required personnel, equipment, and support vehicles
to conduct the operation.

h.

Provide logistical support and resupply assets to sustain
continuous operation throughout the duration of the project.

i.

Provide support/expertise to the installation public affairs office for
public outreach as needed.

7.5

Parsons

The Parsons will perform field work for the Interim Measures, including initial
assessment of recovered munitions and transport of unknown liquid-filled
items to the IHF.
a.

Perform initial assessment of recovered items to determine if they are
safe to handle and if they contain a liquid fill.

b.

Overpack items containing an unknown liquid fill in an MRC or PCC
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and transport to the IHF.
c.

Operate the IHF during the IM while items containing unknown and/or
known liquid fill are in storage.

d.

Coordinate with CCDC for monitoring activities during onsite transport
and IHF operations involving items containing unknown liquid fill.

e.

Perform decontamination as needed and coordinate standby
medical support and emergency response until the conclusion of
the Interim Measures.

f.

Inspect IHF and coordinate needed repairs with RCMD.

g.

Perform IHF operations in compliance with this IHF Plan and the
Chemical Safety Submission.

h.

Provide support/expertise to the installation public affairs office for
public outreach as needed.
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SECTION 8
PUBLIC OUTREACH

The HAFB Community Relations Office will be responsible for public outreach. CEHNC
will provide support as needed.
Annex G contains answers to questions that might be asked about this Plan. Further
questions should be directed to the individuals listed below. The community relations
POC for HAFB is: TBD.
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SECTION 9
CONCLUSIONS
This IHF Plan provides a scope of effort that is intended to support the safe storage of
unknown liquid-filled items at the HAFB LF29. If BWM or CWM is recovered, this Plan
describes procedures and resources to safely manage and store the items as
hazardous waste.
As part of the effort to ensure the safe operation of the IHF, an HA was conducted to
identify and evaluate the hazards associated with the proposed storage activities. The
assessment (located in annex A) developed a comprehensive list of hazards associated
with storage operations. Incidents are identified from the concept of operations and
from historical information. RACs are assigned based on consequence of severity and
frequency of occurrence. There were 16 hazards identified; 12 were assigned a
controlled RAC 4 and 4 were assigned a controlled RAC 3, and all are acceptable with
review.
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ANNEX A
INTERIM HOLDING FACILITY HAZARD ANALYSIS FOR
HOLLOMAN AIR FORCE BASE
FORMER ARMY LANDFILL 29 IHF PLAN

A-1

1.

INTRODUCTION

This hazard analysis (HA) was developed to support the Interim Holding Facility (IHF)
Plan for HAFB Former Army Landfill 29 (LF29). The IHF will be operated to temporarily
store unknown liquid-filled items that may be recovered during Interim Measures of
potential biological warfare materiel (BWM) and chemical warfare materiel (CWM)
disposal sites at HAFB LF29. The HA is an analysis of hazards associated with
handling, storage, and onsite movement of unknown liquid-filled items and is performed
in accordance with Department of the Army (DA) Pamphlet (Pam) 385-30. Potential
incidents that could occur are discussed qualitatively. To assign relative values to
potential risk, risk assessment codes (RACs) are identified for each hazard.
Recommended controls for reduction of risks are included in section 3 of this annex.
2.

CONCEPT OF OPERATIONS

This section highlights aspects of IHF operations and describes local weather patterns,
geographic surroundings.
2.1

Overview of IHF

The IHF will be operated under the authority of the HAFB in close coordination with the
U.S. Army Engineering and Support Center, Huntsville (CEHNC). The CEHNC
contractor will provide the personnel and equipment to perform the initial assessment/
removal of recovered items, packaging, and movement of recovered items to the IHF.
Once the contractor has completed the IM and is no longer onsite, HAFB will be
responsible for operating the IHF pending MARB assessment of items and/or final
disposition of items by the government. Close coordination between all organizations
will be maintained.
The IHF is a small, portable storage structure that measures 18 feet wide by 8 feet
deep by 9 feet high. The IHF is capable of being transported on a flatbed truck without
special Department of Transportation (DOT) permits. The weight and size of the
structure requires it to be loaded and unloaded with a 20-ton crane.
2.2

Geographical Surroundings and Weather Patterns

Holloman AFB is located in a semi-arid region within the northern portion of the
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Chihuahua Desert. HAFB is in the Tularosa Basin, a downfaulted, closed,
intermountain basin located in the southern portion of the Rio Grande Rift, which is
called a bolson, where there is no surface drainage outlet, in which sediments are
carried by surface water into the closed basin and deposited (Bhate, 2007). The landfill
29 area is located just north of the Holloman AFB Cantonment area. HAFB is located
seven miles west of the city of Alamogordo in Otero County. Alamogordo has a
population of approximately 31,248. The IHF will be located approximately 0.25 mile
from the furthest potential edge of Landfill 29 (Figure 3-1). The average high
temperature in the warmest month (August) is 93.6°F, with an average low temperature
in the coldest month (January) of 29°F. The average annual precipitation is 13.20
inches of rain. Majority of the rain falls within the months of July through September,
known as the summer monsoons. Refer to section 3 of the IHF Plan for specific
information about the site and its surroundings.
2.3

IHF Activities

Section 4 of the IHF Plan describes IHF operations, including material handling,
storage, and onsite movement. Electrical power (either from a power line or a portable
generator) will be available to the IHF.
Storage activities include monitoring, which will be conducted in accordance with
section 5 of the IHF Plan. Monitoring activities will include the use of near real-time
(NRT) monitors, Depot Area Air Monitoring System (DAAMS), and visual inspection of
the Army-approved overpacks.
Personal protective equipment (PPE) and safety equipment will be readily available
while operations are being performed within the IHF, but this equipment will not be
stored at or within the IHF.
2.4

Potential Recovered Items

At the time of recovery, a preliminary assessment will be performed to determine if items
are safe to handle and if they contain a liquid fill. At that point, the nature of the fill will
be unknown as a full assessment has yet to be performed. Based on historical
records, recovered items may contain BWM/CWM. The following list identifies the types
of B W M / CWM that may be encountered. Recovered items will be classified as having
A-3

an unknown liquid fill until the Materiel Assessment Review Board has completed its
assessment of the fill material.

2.5

•

M125/E54R, 10-lb bomb, non-persistent, gas, sarin (GB)

•

E65R4, ½ -lb. biological bomblet

•

M114, biological submunition

•

M50, 4-lb incendiary bomb

Overpack Containers

2.5.1 Multiple Round Containers (MRCs). MRCs were developed through a design,
fabrication, and testing program to meet DOT requirements for transport of hazardous
materials, including recovered munitions. Additional tests were performed that
simulated Army requirements for temperature and vibration conditions the MRCs are
likely to experience during their serviceable life. The tests demonstrate that MRCs
exceed DOT requirements. The goal of the testing was to ensure leak integrity,
survivability, and serviceability of the containers after multiple reuses. MRCs were
subjected to tests in accordance with the following standards:
•

American Society for Testing and Materials E-499-73 Method A, Helium Leak
Testing

•

Military Standard (MIL-STD)-453C and MIL-STD-1264B, Radiographic Testing

•

Technical Provision (TP)-94-01, Transportability Testing

•

MIL-STD-810E Method 514.4, Low and High Frequency Tests

•

United Nations (UN) Performance Oriented Packaging tests in accordance with
49 Code of Federal Regulations (CFR) Section 178.600

•

MIL-STD-1660, Tests, First Article Tests (compression, vibration, drop, and
incline plane).

The MRCs tested were the MRC 7 x 27-inch, MRC 9 x 41-inch, and MRC 12 x 56-inch.
The MRCs are constructed of stainless steel with a single O-ring design and a test or
inspection port. The MRC 12 x 56-inch has handles and lifting aids.
2.5.2 Propellant Charge Cans (PCCs). PCCs are steel containers that, as the name
indicates, were designed for transport of artillery propellant charges. PCCs meet DOT
requirements for hazardous materials packaging; however, that testing was performed
for use as a propellant charge container not a munition container. Therefore, PCCs are
not approved for transport of recovered munitions on public roads. PCCs are approved
to be used for onsite transport on government-controlled land such as HAFB so long as
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a public road is not involved. PCCs are also approved for storage of recovered
munitions including unknown liquid-filled items as well as recovered chemical warfare
materiel (RCWM) or recovered biological warfare materiel (RBWM). If a munition stored
in a PCC is to be transported offsite, then either the munition must be unpacked from
the PCC and placed in an MRC or the PCC with the munition inside must itself be
overpacked in an MRC.
For hazard assessment purposes, the RACs for hazards involving vapor or liquid
leakage for PCCs are the same as for MRCs. However, for a detonation hazard, it must
be assumed that the PCC provides no protection as no detonation testing has been
performed. Therefore, it is assumed that detonation of a munition inside a PCC will
result in release of hazardous fragments as well as chemical fill material.
3.

HAZARD ANALYSIS

To aid in the evaluation of identified hazards, potential incident and accident scenarios
have been defined and RACs have been assigned in accordance with DA Pam 385-30,
Risk Management. The RACs are based on combinations of hazard severity categories
and hazard probability (or frequency of occurrence) categories. The definitions of the
hazard probabilities and hazard severities are listed in tables A-1, A-2, and A-3,
respectively, the RAC matrix is provided in tables A-4 and A-5, and the risk acceptance
authority is provided in table A-6.
Paragraphs 3.1 through 3.3 of this Annex provide a narrative of the scenarios that may
cause hazards, the controls currently in place to mitigate each hazard, and
recommendations that will reduce the severity of a hazard or the probability that it will
occur, and hence, the RAC ranking. A summary of the hazards identified, along with
the RACs assigned, is provided in attachment A-1. Hazards assigned RAC 1 require
corrective action prior to acceptance of the plan. Hazards assigned RAC 2 also require
corrective action, but are of lower priority than RAC 1 hazards. If resolutions do not
lower the RAC to 3 or 4, the RAC 1 and RAC 2 hazards must be formally accepted by
the designated authorities in accordance with DA Pam 385-30.
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Table A-1. Risk Management Probability Categories

Probability

Symbol

Definition

Frequent

A

Continuous, regular, or inevitable occurrences

Likely

B

Several or numerous occurrences

Occasional

C

Sporadic or intermittent occurrences

Seldom

D

Infrequent occurrences

Unlikely

E

Possible occurrences but improbable

Source: DA Pam 385-30, Risk Management, 2014.

Table A-2. Risk Management Severity Categories

Severity

Symbol

Quantitative Value –
a
Injury or Illness

Quantitative Value –
a
Dollars

Definition

Catastrophic

I

1 or more death or
permanent total disability

Loss equal to $2 million
or more

Death, unacceptable loss
or damage, mission
failure, or unit readiness
eliminated

Critical

II

1 or more permanent
partial disability or
hospitalization of at least
3 personnel

Loss equal to or greater
than $500 thousand but
less than $2 million

Severe injury, illness,
loss, or damage;
significantly degrade unit
readiness or mission
capability

Moderate

III

1 or more injury or illness Loss equal to or greater
resulting in lost time
than $50 thousand but
less than $500 thousand

Minor injury, illness, loss,
or damage; degraded
unit readiness or mission
capability

Negligible

IV

1 or more injuries,
illnesses requiring first
aid or medical treatment

Minimal injury, loss, or
damage; little or no
impact on unit readiness
or mission capability

Loss less than
$50 thousand

Source: DA Pam 385-30, Risk Management, 2014.
Note:
a

Quantitative values are based on definitions for Class A through D accidents. See AR 385-10.
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Table A-3. Standardized Army Risk Matrix

Probability (expected frequency)
Frequent:
Continuous,
Regular, or
Inevitable

Likely:
Several or
Numerous
Occurrences

Occasional:
Sporadic or
Intermittent
Occurrences

Seldom:
Infrequent
Occurrences

Unlikely:
Possible
Occurrences
but Improbable

A

B

C

D

E

Catastrophic:
I
Death,
unacceptable loss
or damage,
mission failure, or
unit readiness
eliminated

EH

EH

H

H

M

Critical: Severe
injury, illness,
loss, or damage;
significantly
degraded unit
readiness or
mission capability

II

EH

H

H

M

L

Moderate: Minor
injury, illness,
loss, or damage;
degraded unit
readiness or
mission capability

III

H

M

M

L

L

Negligible:
Minimal injury,
loss, or damage;
little or no impact
to unit readiness
or mission
capability

IV

M

L

L

L

L

Severity
(expected
consequence

Source: DA Pam 385-30, Risk Management, 2014.
Notes:
EH
H
L
M

=
=
=
=

extremely high risk
high risk
low risk
medium risk
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3.1

IHF Storage Hazards

Item 01 – Aircraft Crashes into IHF Causing Chemical Release. The initiator for this
accident scenario is an aircraft crashing into the IHF, causing a fire and a release of
chemicals from overpacks (MRCs or PCCs) damaged by the crash. The frequency of
this event is considered unlikely (probability category E) and the consequence of
chemical agent exposure in this scenario is considered critical (severity category II),
resulting in the assignment of a RAC 4 (IIE). The portable IHF is designed with

Table A-4. Risk Matrix Codes and Descriptions

Symbol

Risk Assessment Code (RAC)

Description

EH

1

Extremely High

H

2

High

M

3

Medium

L

4

Low

Source: DA Pam 385-30, Risk Management, 2014.
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Table A-5. Risk Acceptance Authority for Safety Standards Deviation

Risk Acceptance Matrix

2,3,4,5

Duration of Risk
Event Waiver

Waiver

Exemption

Category of
Risk

1 month or less

1 month to 1 year

1 to 5 years

Permanent or
greater than 5 years

Extremely
High Risk

General officer (GO)

Army Headquarters
Commanding
General (CG)

Army Headquarters
CG

Army Headquarters
CG

High Risk

Brigade
commanding officer
(CO) or responsible
O-6

GO

GO

GO

Medium Risk

Battalion CO or
responsible O-5

Brigade CO or
responsible O-6

Low Risk

Company CO or
responsible O-3

Battalion CO or
responsible O-5

1

1

1

GO

1

GO
1

Brigade CO or
responsible O-6

1

1

Brigade CO or
responsible O-6

Notes:
In organizations led by Army civilian leaders, equivalent civilian grades may be substituted for military
ranks (see table A-6).
The term “Army Headquarters CG” used in the table refers to Army commands (ACOMs), Army service
component command (ASCCs) (including Joint Forces Land Component Commands [JFLCC] and GO
level Joint Task Forces [JTFs]), direct reporting units (DRUs), and the Director, Army National Guard.
1
2

3
4
5

May delegate in writing authority to accept at the next lower command level.
For deviations involving violations of AE or chemical agent safety standards during Joint operations
planning, training, and execution, refer to CJCSI 4360.01 and service risk acceptance guidance. See
paragraph 4-6i DA Pam 385-30.
H risk (beyond 1 month) or EH risk will always be accepted by a GO or flag officer.
For hazards discovered in fielded acquisition programs, risk will be accepted per DA Pam 385-16.
Deviations from range standards and procedures are addressed in AR 385-63.

Source: DA Pam 385-30, Risk Management, 2014.
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Table A-6. Military-Army Civilian Equivalent Grades

Military
Rank

O-7 through O-10

Army
Civilian
Grade

Senior executive
service (SES)-1
through SES-6

O-6

O-5

O-4

O-3

General schedule GS-13 and
(GS)-15
GS-14 or
equivalent

GS-12 or
equivalent

GS-10 and
GS-11 or
equivalent

Source: DA Pam 385-30, Risk Management, 2014.

100 pounds per square foot blast or explosion resistance for walls, floor, and ceiling,
meaning that an aircraft crash would have to be a direct hit to cause significant damage
to the IHF. Furthermore, if the crash resulted in a fire, the fire would either consume
chemical vapors or cause the vapors to disperse at altitude due to being entrained in
the hot gases rising from the fire. Nonetheless, the consequence associated with the
event remains critical (severity category II) and the frequency of this event remains
unlikely (probability category E). Based on these frequency and consequence
categories, a controlled RAC 4 (IIE) is assigned to this event.
Item 02 – Fire. A fire may be initiated by a lightning strike at the IHF or by spread of a
nearby fire to the IHF due to improper location of flammable materials, electrical
equipment malfunction, or other heat source in the vicinity of the IHF. Neither the
MRCs/PCCs nor the construction materials of the IHF are flammable. Large amounts of
combustible material are not expected to be used within or outside the IHF. The
overpacks will not expose the recovered items to flames. A fire by itself is very unlikely
to cause the failure of an overpack. This scenario is assigned a critical severity
(category II) and a seldom probability (category D), resulting in an unmitigated RAC 3
(IID). The following mitigating measures are recommended:
a.

No unknown or flammable materials will be stored in or near the IHF.
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b.

A lightning protection system will be installed, tested, and maintained in
accordance with DA Pam 385-64, the National Electrical Code, and other
applicable consensus standards.

c.

Other heat sources will not be located in close proximity to the IHF.

d.

A firebreak will be maintained by removing combustible material
(wood, packaging, dead vegetation, etc.) within 50 feet of the IHF.

With these mitigation measures, the hazard probability is reduced to E, unlikely,
resulting in a mitigated RAC 4 (IIE).
Item 03 – Earthquake Damages IHF Causing Agent Release. The initiator for this
accident is an earthquake that exceeds the design criteria for the portable IHF. The
earthquake design criterion for the IHF is 0.4 g (acceleration due to gravity). An
earthquake producing acceleration greater than 0.4 g could cause damage such that
the IHF could collapse damaging an MRC or PCC stored inside. The IHF is located in a
region that has a low earthquake risk. The U.S. Geological Survey (USGS) lists the
seismic hazard for the area around the IHF as only a 2 percent chance in 50 years for
an earthquake strong enough to generate ground level acceleration of 0.1 g. Therefore,
the probability of an earthquake of sufficient magnitude to cause a chemical release
during IHF operations is considered unlikely (probability category E), with a catastrophic
consequence (severity category I), resulting in a RAC 3 (IE). However, the RAC
remains a 3 (IE).
Item 04 – Severe Weather. The part of New Mexico where HAFB is located is
unlikely to experience hurricanes or tornadoes. Occasional storms during the month
of July through September can bring short but violent thunderstorms called the
summer monsoons. These severe thunderstorms could contain wind gusts strong
enough to potentially damage the IHF. Consequently, this hazard is judged to be
critical (severity category II) for a portable IHF. The probability of occurrence is
assigned as seldom (probability category D). The resulting uncontrolled RAC is 3
(IID). The specification for the portable IHF requires it be capable of withstanding
structural loads of 110 miles per hour (mph) wind (equivalent to an F1 tornado or
category 2 hurricane). In addition, mitigation for a portable IHF includes installation of
the IHF in accordance with local building codes. Furthermore, the construction of the
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MRCs and PCCs reduces the likelihood of a chemical release even if the IHF is
damaged. The resulting controlled RAC is 4 (IIE).
Item 05 – Flooding. A thunderstorm could cause flash flooding in the vicinity of the
IHF, which could damage the IHF and an MRC or PCC, resulting in chemical release.
The consequence of such a scenario is judged to be moderate (severity category III)
with a frequency of unlikely (probability category E) for an initial RAC 4 (IIIE). Mitigation
for this hazard includes the IHF in an area that is not prone to flash flooding. The
rugged nature of the MRCs and PCCs also would tend to preclude an agent release.
Therefore, the controlled RAC remains 4 (IIIE).
3.2

Hazards Unique to the Overpack (MRC or PCC)

Item 06 – Overpack Vapor Leak. If an overpack were not sealed properly, a slow leak
of chemical vapor could result if the recovered item inside has leaked during movement
or storage operations. This event has a critical consequence (severity category II). The
frequency of occurrence is judged to be seldom (probability category D), resulting in a
RAC 3 (IID). Overpack packing procedures require the container to be pressure
checked before use, and all gaskets and seals inspected. Monitoring of the overpacks
in the IHF whenever workers are going to enter will detect low-level leaks, allowing
workers to don protective gear before entering the IHF. Implementing these
recommendations reduces the frequency of occurrence to unlikely (probability
category E), but the consequences (severity category II) remain the same. Therefore,
a controlled RAC 4 (IIE) is assigned.
Item 07 – Overpack Liquid Leak. MRCs are stored in a vertical orientation and there
is no likelihood of a liquid leak even if the munition inside is leaking. PCCs are also
stored in a vertical orientation; however, there have been instances when a PCC leaked
even though it was in vertical orientation. For either MRCs or PCCs, if there is
insufficient absorbent material in the overpack and the seal is not liquid tight, a liquid
leak could occur if the overpack were to fall onto its side. The consequence of a liquid
leak is judged to be critical (severity category II). The probability of occurrence is
judged to be unlikely (probability category E). Therefore, the uncontrolled RAC is
4 (IIE). Mitigations for this hazard include steps taken when packing a recovered item
into an overpack. If the item is already leaking, leak stop measures are taken, such as
placing a bandage over the leak and wrapping the munition in plastic.
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Additionally,

absorbent material is placed into the overpack not only to absorb liquid but also to
cushion the item so it is less likely to be damaged during handling. First entry
monitoring and surveillance monitoring preclude a liquid leak from going undetected
and allowing IHF operators to take corrective action in a timely manner. The controlled
RAC remains RAC 4 (IIE).
Item 08 – Dropping an Overpack. An overpack may be dropped when being removed
from a vehicle or when being placed in the IHF. Drop testing of overpacks indicates
that there is little chance of an overpack being breached by the short drop that could
occur during IHF operations. If dropping an overpack results in a leaking munition,
cushioning material inside the overpack would absorb the agent and reduce the amount
of leakage even if the seal on the MRC has been compromised. This hazard is judged
to be critical (severity category II). The probability of such an event is judged to be
seldom (probability category D). Therefore, a RAC 3 (IID) is assigned. To alleviate
some of the possible dangers that could occur from dropping an overpack, it is
recommended that workers minimize handling overpacks, use proper lifting techniques,
and use tiedowns when using mechanical lifting aids. Implementation of this mitigation
will reduce the frequency of an overpack being dropped and lead to an event probability
judged to be unlikely (probability category E). Therefore, the controlled RAC of 4 (IIE)
is assigned.
Item 09 – Detonation of Munition Inside an MRC. The initiator of this hazard is
dropping an MRC containing a munition with explosives. If the munition were to
detonate inside an MRC, the seal likely would be compromised, resulting in release of
chemical agent. This hazard is judged to have a catastrophic consequence (severity
category I) and a seldom frequency (probability category D) for an uncontrolled
RAC 2 (ID). Mitigation includes the design of the MRC, which has been tested to
demonstrate that if a munition were to detonate inside, the detonation fragments would
not penetrate the MRC. Steps taken to preclude dropping the munition such as using
tiedowns and other bracing reduce the potential for an MRC being dropped. These
measures reduce the probability to unlikely (category E) and a controlled RAC of 3 (IE)
is assigned.

Item 10 – Detonation of a Munition Inside a PCC. The initiator of this hazard is
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dropping a PCC containing a munition with explosives. If the munition were to detonate
inside a PCC, the overpack likely would be shattered and hazardous fragments as well
as chemical agent would be released. This hazard is judged to have a catastrophic
consequence (severity category I) and a seldom frequency (probability category D) for
an uncontrolled RAC of 2 (ID). Minimizing the handling of the PCCs and the use of
tiedowns to prevent items from falling during movement reduces the frequency of
occurrence to unlikely (category E). A controlled RAC 3 (IE) is assigned.
3.3

Handling Hazards

Item 11 – Improper Lifting. Improper lifting injuries are judged to be critical (severity
category II), but such an event is judged to be seldom (probability category D).
Therefore, a RAC 3 (IID) is assigned. Workers are given training in proper lifting
techniques to avoid back injuries. Mechanical lifting aids will be used whenever
possible. Implementation of these mitigations reduces the probability for this event to
unlikely (probability category E) with no change in severity category, allowing an
assignment of a controlled RAC 4 (IIE).
Item 12 – Crushing Injuries. The possibility of a worker being pinned or crushed
between two overpacks or between an overpack and a stationary object must be
considered. This hazard is judged to be seldom (probability category D), but critical
(severity category II), resulting in a RAC 3 (IID). Ground guides will be used when
maneuvering vehicles in tight quarters or when backing up to the IHF, thus reducing the
likelihood of someone being trapped between the vehicle and a stationary object.
Blocking and bracing the overpacks and ensuring the overpacks are on solid footing
when placed into the IHF, along with wearing proper PPE, further reduces the
frequency to improbable (probability category E). Implementation of these mitigations
results in a controlled RAC 4 (IIE) for crushing injuries.
Item 13 – Pinching Injuries. Pinching injuries, especially of hands and feet, are
possible when workers are handling overpacks. Pinching hazards are considered to be
occasional (probability category C), but moderate (severity category III), resulting in a
RAC 3 (IIIC). Workers will wear leather gloves to reduce the severity of injuries to
hands caused by pinching. In addition, workers will wear safety shoes to reduce
injuries

to their feet. Implementation of these mitigations reduces the frequency to

seldom (probability category D) with no change in severity category, resulting in a
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controlled RAC 4 (IIID) for pinching hazards.
Item 14 – Tripping/Falling. Tripping and falling injuries are judged to be critical
(severity category II), but such events are judged to be seldom (probability category
D). Therefore, a RAC 3 (IID) is assigned. Use of a ramp, if needed, to enter the IHF
and keeping the work area around the IHF free of obstacles and performing safety
inspections to ensure the work areas are safe will reduce the probability of this type of
hazard to unlikely (probability category E). Implementation of these mitigations results
in a controlled RAC 4 (IIE).
Item 15 – Improper Handling of Decontaminants. Bleach (sodium hypochlorite
solution) will be on hand for use during contingency operations. Exposure of workers
may occur when mixing or dispensing decontaminants or if a container spills during
handling. This scenario is judged to be critical (severity category II) and has a seldom
probability (probability category D), resulting in a RAC 3 (IID).
Only premixed, commercially available bleach is used eliminating the risk of exposure
during mixing of ingredients. Therefore, the consequence is reduced to moderate
(severity category III). TM 60A-1-1-11 specifies the use of PPE while handling
decontaminants. Combat Capabilities Development command (CCDC) personnel are
trained in proper selection and donning of PPE, and in using decontamination
reagents. With proper training and equipment, the probability is mitigated to seldom
(probability category E), resulting in a controlled RAC 4 (IIIE).
3.4

Hazards during Onsite Movement

Physical injury risks involved in traffic accidents are evaluated in the bounding
transportation hazard analysis; therefore, the following hazards only consider potential
chemical exposure.
Item 16 – Vehicle Accident with Chemical Release. The cargo truck moving the
recovered items onsite could have an accident due to other traffic, road hazard,
mechanical failure, or driver error resulting in damage to an overpack and release of
chemical agent. Agent leakage as a result of a vehicle accident is considered to be
catastrophic (severity category I), but the probability of an accident along the route
taken is considered unlikely (probability category E); the resulting RAC is 3 (IE). In
order to mitigate this hazard, the drivers selected will have training and experience in
A-15

transporting hazardous materials, and the routes selected for movement will be
screened for obstacles that could cause an accident. In addition, the maximum
allowable truck speed will be 15 miles per hour on unimproved roads and the posted
speed limit on improved roads. To avoid the risks associated with weather
disturbances, movements will not be conducted when severe storms are imminent. The
use of escort vehicles to precede or follow the cargo vehicle as well as the use of road
blocks to prevent other traffic from interfering with chemical agent transport will be used
if the security assessment deems them appropriate.
Onsite transportation risk is based on the assumption of 3 trips from the Former Army
Landfill 29 to the IHF. Trips from LF29 to the IHF are approximately 0.25 mile long.
If MRCs are used as overpacks, the accident probability (with release of chemical
agent) is estimated to be 5.16 × 10-8 for shipments from LF29. If PCCs are used as
overpacks, the accident probability (with release of chemical agent) is estimated to be
5.16 × 10-7 for shipments from LF29 (see attachment A-2). This event retains the
same severity and probability categories and is assigned a controlled RAC 3 (IE).
4.

MITIGATION OF HAZARDS

Throughout the report, as possible events have been described, mitigating actions have
been recommended. Table A-7 contains a summary of the handling, transportation,
and storage events; possible incidents; and hazards associated with the incidents.
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Table A-7.
Summary of Identified Hazards and RACs

Item

Hazard

Uncontrolled
RAC

Controlled
RAC

IHF Hazards
1

Aircraft crash into IHF with fire

4

4

2

Lightning strikes IHF or nearby fire spreads to IHF

3

4

3

Earthquake damages IHF causing agent release

3

3

4

Severe weather damages IHF causing agent release

3

4

5

Flooding damages IHF causing agent release

4

4

Overpack Hazards
6

Overpack seal not vapor tight; results in a vapor leak due to
leaking inner container

3

4

7

Overpack not liquid tight resulting in a liquid leak

4

4

8

Dropping an overpack resulting in damaged seal and agent
leak

3

4

9

Dropping an MRC resulting in detonation of munition and
vapor leak

2

3

10

Dropping a PCC resulting in detonation of munition, agent
leak, and hazardous fragmentation

2

3

Handling Hazards
11

Personal injury from improper lifting technique

3

4

12

Overpack falls onto person causing crushing injury

3

4

13

Body part pinched between two objects

3

4

14

Slip on wet surface or trip over obstacle

3

4

15

Bleach exposure due to leaking container or improper
handling resulting in injury

3

4

3

3

Onsite Transport Hazards
16

Cargo vehicle accident during transport resulting in agent
release

Notes:
IHF
MRC
PCC
RAC

=
=
=
=

interim holding facility
multiple round container
propellant charge can
risk assessment code
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ATTACHMENT A-1
INTERIM HOLDING FACILITY HAZARDS

Table A-1-1.
Interim Holding Facility Hazards

Item

Hazardous
Condition

Cause

a

Effect

Uncontrolled
b
RAC

Recommended
Mitigation

Resolution

Controlled
b
RAC

Remarks

IHF Hazards
01

Catastrophic
destruction of
IHF

Aircraft crash
into IHF with
fire

Fire with damage
to overpacks
resulting in agent
leakage; agent
not consumed by
fire becomes
buoyant and is
dispersed at
height

4 (IIE)

IHF is not
located near an
active airfield.

4 (IIE)

RAC does
not include
risk of being
killed or
injured in the
aircraft crash
only the risk
from agent
exposure.

02

Fire at IHF

Lightning
strikes IHF or
nearby fire
spreads to
IHF

Possible agent
release from
damaged
overpack

3 (IID)

Do not store
flammable
materials near
or in IHF;
provide
lightning
protection.

4 (IIE)

Rugged
construction
of overpacks
minimizes
likelihood of
damage.

03

Collapse of IHF

Earthquake

Possible agent
release from
damaged
overpack

3 (IE)

Ensure IHF
tiedowns are
properly
installed in
accordance with
Army and local
requirements.

3 (IE)

Rugged
construction
of overpacks
minimizes
likelihood of
damage.
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Table A-1-1.
Interim Holding Facility Hazards (Continued)

Item

Hazardous
Condition

Cause

a

Effect

Uncontrolled
b
RAC

Recommended
Mitigation

Resolution

Controlled
b
RAC

Remarks

04

Damage to IHF

Severe
weather

Possible agent
release from
damaged
overpack

3 (IID)

Ensure IHF
anchors are
installed in
accordance with
Army and local
requirements;
monitor weather
conditions;
discontinue
operations
when severe
weather
threatens.

4 (IIE)

Rugged
construction
of overpacks
minimizes
likelihood of
damage.

05

Damage to IHF

Flooding

Possible agent
release from
damaged
overpack

4 (IIIE)

IHF site should
be located
outside
potential flood
zone.

4 (IIIE)

Rugged
construction
of overpacks
minimizes
likelihood of
damage.

Inspect seal
before use,
inspect and
monitor
assembled
overpack for
leaks

4 (IIE)

Overpack Hazards
06

Overpack not
sealed properly
resulting in
vapor leak

Overpack not
vapor tight,
leaking inner
container
results in a
vapor leak
from
overpack

Personal injury
due to vapor
exposure

3 (IID)
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Table A-1-1.
Interim Holding Facility Hazards (Continued)

Item

Hazardous
Condition

a

Cause

Effect

Uncontrolled
b
RAC

Recommended
Mitigation

Resolution

Controlled
b
RAC

07

Insufficient
absorbent
material in
overpack
resulting in
liquid leak

Overpack not
liquid tight
and
insufficient
absorbent
resulting in a
liquid leak
when inner
container
leaks

Personal injury
due to liquid and
vapor exposure

4 (IIE)

Ensure
absorbent
material used
when placing
items into
overpacks;
store overpacks
in upright
position.

4 (IIE)

08

Damage to
overpack

Dropping an
overpack
resulting in
damaged
seal and
agent leak

Potential vapor
exposure

3 (IID)

Use ground
guides when
moving
overpacks with
forklift, secure
overpack to
forklift.

4 (IIE)

09

Detonation of
munition inside
MRC

Dropping an
MRC results
in detonation
of munition
causing
agent
release

Agent release and
vapor exposure

2 (ID)

Items deemed
unsafe to
handle due to
explosive
hazard are not
brought to IHF.

3 (IE)
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Remarks

Table A-1-1.
Interim Holding Facility Hazards (Continued)

Item
10

Hazardous
Condition
Detonation of
munition inside
PCC

a

Cause

Effect

Dropping a
PCC results
in detonation
of munition,
causing
agent
release and
hazardous
fragments

Agent release and
vapor exposure;
hazardous
fragmentation

Uncontrolled
b
RAC
2 (ID)

Recommended
Mitigation

Resolution

Controlled
b
RAC

Items deemed
unsafe to
handle due to
explosive
hazard are not
brought to IHF.

3 (IE)

Handling Hazards
11

Improper lifting
technique

Personal
injury

Back injury

3 (IID)

Train workers in
proper lifting
techniques, use
handles when
doing manual
lifting and use
mechanical
lifting aids when
items are
heavy.

4 (IIE)

12

Crushing injury

Overpack
falls onto
person

Personal injury

3 (IID)

Secure items to
MHE to prevent
overpack from
falling; stand
clear of MHE
when raising or
lowering forks.

4 (IIE)
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Remarks
PCC has
unknown
potential for
release of
hazardous
fragments.

Table A-1-1.
Interim Holding Facility Hazards (Continued)

Item

Hazardous
Condition

Cause

a

Effect

Uncontrolled
b
RAC

Recommended
Mitigation

Resolution

Controlled
b
RAC

13

Pinching Injury

Body part
pinched
between two
objects

Personal injury

3 (IIIC)

Wear leather
gloves and
safety shoes as
indicated by
SOP; practice
buddy system
to watch out for
potential
hazards.

4 (IIID)

14

Slip, trip, fall

Slip on wet
surface or
trip over
obstacle

Personal injury

3 (IID)

Remove
potential
tripping
hazards; use
ramps to
maneuver
overpacks over
curbs or
thresholds.

4 (IIE)

15

Non-agent
chemical injury

Leakage or
spilling of
bleach
results in
worker
exposure

Chemical burn or
inhalation injury

3 (IID)

Train operators
in use of decon
reagents; wear
PPE as
required by
SOP/IOP.

4 (IIIE)
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Remarks

Only
premixed
household
bleach used.

Table A-1-1.
Interim Holding Facility Hazards (Continued)

Item

Hazardous
Condition

Cause

Uncontrolled
b
RAC

a

Effect

Recommended
Mitigation

Resolution

Controlled
b
RAC

Onsite Transport Hazards
16

Vehicle accident

Cargo
vehicle
crashes into
stationary
object

Damage to
overpack resulting
in agent release

3 (IE)

Use trained and
rested drivers;
obey speed
limits (15 mph
unimproved
roads; posted
speed limit for
improved
roads).

Notes:
a
b

Except for the “Handling Hazards,” consequences are based on potential exposure to chemical agent
RACs are based on risk to workers present at IHF site or in cargo vehicle at the time of the hazard.
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3 (IE)

Remarks

ATTACHMENT A-2
DERIVATION OF TRUCK ACCIDENT RATES

ATTACHMENT A-2
DERIVATION OF TRUCK ACCIDENT RATES

This attachment presents a derivation of truck accident rates for transporting the items
from LF29 to the IHF. Accident probability for onsite movement was calculated based
on U.S. Army Chemical Materials Agency, Bounding Transportation Risk Assessment
for > 1 Vapor Screening Level (VSL) Waste, September 2008.

Truck accident rates and probabilities for ground transportation routes are provided in
tables A-2-1 and A-2-2. The product of the accident rate and the total mileage for a
segment is used to compute the accident probability for a given segment. The
probabilities for the segments are summed to give the total accident probability for the
entire transport operation.

The distance from the HAFB LF29 to the IHF is 0.25 mile. The probability of an accident
resulting in release of chemical agent for a single trip is 1.72 × 10-8.
Assuming 3 trips between the HAFB LF29 and the IHF, the accident release probability
for the project is 5.16 × 10-7 if propellant charge cans (PCCs) are used and 5.16 × 10-8 if
multiple round containers (MRCs) are used.

A-2-1

Table A-2-1.
Truck Accident Estimates for Onsite Movement of Recovered Items from
HAFB LF29 to the IHF

Basis of Probability

Truck Accident Probability
(per mile or shipment)

a

A

Accidents per mile (from Battelle 2001 ; HAZMAT transporters of
Class 6 materials [poisons])

2.29E-07

Bb

HAZMAT releases per mile (B = 0.3 × A)

6.87E-08

Cb

Large evaporative HAZMAT releases per mile (assumes half of
drums leak) (C = 0.5 × [B – D])

3.14E-08

Db

Fire releases per mile (D = 0.085 × B)

5.84E-09

From Former Army Landfill 29 to IHF
E

Miles this segment (per Transportation Plan)

0.25

F

Accidental release probability (this segment) (F = B × E)

1.72E-08

G

Large evaporative release probability (this segment) (G = C × E)

7.85E-09

H

Accidental release involving fire (this segment) (H = D × E)

1.46E-09

Total Accidental Release Probability
Q

Total miles (Q = E)

0.25

R

Number of shipments (per Transportation Plan)

S

Accidental release probability per shipment (S = F + J + N)

1.72E-08

T

Total release probability all shipments (T = S × R)

5.16E-08

U

MRC adjustment factor

W

Accidental release probability from MRC all shipments (W = T × U)

3

10
5.16E-07

Source:
Chemical Materials Agency, Bounding Transportation Risk Assessment for > 1 Vapor Screening Level
(VSL) Waste, 2008.
Notes:
a

b

Battelle, Comparative Risks of Hazardous Materials and Non-hazardous Materials Truck Shipment
Accidents/Incidents, Battelle, Columbus, Ohio, March 2001
Derivation of release factors in lines B, C, and D can be found in the U.S. Army Chemical Materials
Agency, Bounding Transportation Risk Assessment for > 1 Vapor Screening Level (VSL) Waste,
September 2008
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ANNEX B
CHEMICAL AND PHYSICAL DATA
This annex contains information concerning the chemical and physical properties of the
following chemical agents and toxic industrial compounds:

Agent
Chemical Name

GB
Sarin Isopropyl methyl-phosphonofluoridate

References

MSDS CCDC 2009, FM 3-11.9 2005, ERS&HD, CDC 2011

CAS No.

107-44-8

Chemical Formula

C4H10O2PF

CWC Schedule

1A

Molecular Weight

140.09

Physical State

Colorless, odorless liquid

Vapor Density (relative to air)

4.8

Liquid Density

Pure 1.0887 g/mL at 25°C, Munitions grade 1.0964 g/mL at 25°C

Solid Density

N/A

Melting/Freezing Point (MP)/(FP)

-56°C

Boiling Point

150°C

Vapor Pressure

0.52 mmHg at 0°C,2.1 mmHg at 20°C, 2.742 mmHg at 25°C

Henry’s Law Constant

1.5E-07 atm-m3/mole

Volatility

4,100 mg/m3 at 0°C 20, 660 mg/m3 at 5°C 29,800 mg/m3 at 30°C

Viscosity

1.283 centistokes at 25°C

Solubility

Miscible in H2O and common organic solvents

Heat of Combustion

N/A

Latent Heat of Vaporization

80 cal/g

Latent Heat of Fusion

N/A

Flash Point

Does not flash up to 138°C

DOTClassification

UN3381, class 6.1, packing group I, inhalation hazard Zone A

Corrosivity

Slightly corrosive to steel

Decontaminants

Bleach, dilute alkali, hot soapy water

Stabilizers Commonly Used
CWA or TIC

Tributylamine (TBA), dibutylchloramine, or diisopropyl carbodiimide
(DICDI)
CWA

(This page intentionally left blank.)

ANNEX C
SAFETY DATA SHEETS

Safety Data Sheets or equivalent information are provided for the following chemical
agents:

•

Sarin (GB)

C-1

(This page intentionally left blank.)

C-2

Lethal Nerve Agent (GB)

Section I – Identification
Manufacturer's Address:
U.S. Army Combat Capabilities Development Command
(CCDC) ATTN: RDCB-DPC-RH
Aberdeen Proving Ground, MD 21010-5424
Business Phone: 410-436-4411 or 4414, Monday through Friday during the hours of 8:00 AM to 4:30 PM EDT
Emergency Phone/RDECOM Operations Center: 410-278-9131
Chemical Name:
Isopropyl methylphosphonofluoridate
Alternate Chemical Names:
O-Isopropyl Methylphosphonofluoridate
Phosphonofluoridic acid, methyl-, isopropyl ester
Phosphonofluoridic acid, methyl-, 1-methylethyl ester
Trade Name and Synonyms:
Isopropyl ester of methylphosphonofluoridic acid
Methylisopropoxyfluorophosphine oxide
Isopropyl Methylfluorophosphonate
O-Isopropyl Methylisopropoxfluorophosphine oxide
Methylfluorophosphonic acid, isopropyl ester
Isopropoxymethylphosphonyl fluoride
Isopropyl methylfluorophosphate
Isopropoxymethylphosphoryl fluoride
GB
Sarin
Chemical Family: Fluorinated organophosphorous compound
Molecular Formula and Chemical Structure:
C4 H10 F O2 P

O
CH3
||
|
H3C -P - O- CH
|
|
F
CH3

Recommended Use and Restrictions on Use: Laboratory Chemicals

Section II – Hazard(s) Identification
Hazard Classification: Acute Toxicity, Category 1 (Dermal, Inhalation)
Signal Word: Danger
Hazard Statements(s):
Fatal in contact with skin
Fatal if inhaled

Pictograms:
Precautionary Statements:
• Do not get in eyes, on skin, or on clothing.
• Wash hands thoroughly after handling.
• Do not eat, drink or smoke when using this product.
• Wear protective gloves/protective clothing.
• If on skin: Wash with plenty of personnel decontaminant
• Immediately call 911.
• Take off immediately all contaminated clothing and wash it before reuse.
• Store locked up.
• Dispose of contents/container in accordance with federal, state, and local laws.
• Do not breathe dust/fume/gas/mist/vapors/spray.
• In case of inadequate engineering controls, wear respiratory protection.
• If inhaled: Remove person to fresh air and keep comfortable for breathing.
• Specific treatment is urgent (see Section IV).
• Store in a well-ventilated place. Keep container tightly closed.
Description of any hazards not otherwise classified: No applicable information was found.

Section III - Composition/information on ingredients
Ingredients/Name: GB
CAS Registry Numbers: 107-44-8, 50642-23-4
Percentage by Weight: 100%

Section IV – First-aid Measures
NOTE: Prior to rendering first aid, take steps for self-protection such as donning a protective mask and other
protective equipment. Decontaminate the individual as indicated below.
Vapor Exposure: Immediately don a protective mask. Move to a clean air environment and decontaminate by
removing all clothing and shampooing or rinsing the hair to prevent vapor off gassing.
Liquid Skin Exposure: Move away from the area of contamination and don a protective mask. Immediately
remove all contaminated clothing and spot decontaminate the affected area of the skin with Reactive Skin
Decontamination Lotion (RSDL) for at least a two-minute contact time, followed by a soap-and-water wash or
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shower. This is the preferred skin decontaminant for immediate spot decontamination. Two permissible alternative
skin decontaminants include a) soap and water and b) 0.5% sodium hypochlorite solution. (NOTE: RSDL has been
shown to be superior across the broad spectrum of agents to both soap and water and also to 0.5% sodium
hypochlorite solutions. Do not use 0.5% sodium hypochlorite solution to rinse off RSDL, or in any combination
with the lotion; this can lead to skin irritation and inflammation that may increase the absorbed dose of agent.
RSDL is FDA-approved only for initial spot decontamination, not for full body decontamination. RSDL is also
approved only for use on intact skin, not on wounds, eyes, or mucous membranes. For rinsing the eyes, mucous
membranes, or open wounds, use water or saline only.)
Full-body decontamination should be performed with soap and water. Wash the skin surface and hair in warm or
tepid water at least three times. The rapid physical removal of a chemical agent is essential. Scrubbing of exposed
skin with a stiff brush or bristles is discouraged, because skin damage may occur and may increase absorption of
agent. Use liquid soap (discard and replace the soap container after use), copious amounts of water, and mild to
moderate friction with a single-use sponge or washcloth in the first and second washes. The third wash should be a
rinse with copious amounts of warm or tepid water. Shampoo can be used to wash the hair. If tepid water is not
available, but cold water is, use cold water. Do not delay decontamination to obtain tepid or warm water.
If 0.5% sodium hypochlorite solution is used on skin instead of soap and water, it should also be applied with mild
to moderate friction, with a single-use sponge or washcloth in the first and second applications. The third wash
should be a rinse with copious amounts of warm or tepid water.
Eye Contact: Immediately move away from the area of contamination and begin flushing eyes, mucous
membranes, or open wounds with sterile saline or water. Flush the eyes immediately with sterile saline or water by
tilting the head to the side, pulling the eyelids apart with gloved fingers and pouring slowly into the eyes. A Morgan
lens may also be used for continuous eye irrigation. Although miosis (pinpointing of the pupils) may be an early
sign of agent exposure, a nerve agent auto-injector will not be administered when miosis is the only sign present.
Instead, the individual will be taken Immediately to a medical treatment facility for observation.
Ingestion: Do not induce vomiting. First symptoms are likely to be gastrointestinal. Immediately administer an
Antidote Treatment Nerve Agent Autoinjector (ATNAA) or a DuoDote Auto-injector. Seek medical attention
Immediately. Do not handle vomited material so as to avoid further possible contamination.
Inhalation: If significant difficulty breathing or other signs of severe nerve agent exposure (see below) appear,
immediately administer, in rapid succession as part of buddy aid, all three (3) ATNAAs or Duodotes. If breathing
has stopped and there is no pulse, immediately give 3 ATNAAs or Duodotes, and begin CPR while awaiting EMS
response. Because of the potential of rescuer exposure to facial contamination or to agent in expired air, avoid
mouth-to-mouth resuscitation. Dial 911 to request immediate transport of the individual to a medical treatment
facility for evaluation and treatment.
Nerve Emergency Treatment:
ATNAA instructions: As soon as possible after a potential nerve-agent exposure, the exposed individual should
administer one Antidote Treatment Nerve Agent, Auto-injector (ATNAA) if some or all of the following mild
symptoms of nerve agent poisoning are present: unexplained runny nose, unexplained sudden headache, sudden
drooling, difficulty in seeing (dimness of vision), pinpoint pupils (miosis), chest tightness or difficulty breathing,
wheezing and coughing, localized sweating and muscle twitching in the area of contaminated skin, stomach cramps,
nausea with or without vomiting, and increased heart rate (tachycardia) followed by decreased heart rate
(bradycardia). The individual should wait 10 to 15 minutes for the injection to take effect. An individual who is
able to ambulate and knows who and where he or she is, is unlikely to need a second ATNAA injection at the scene.
(Deterioration of an ambulating and oriented individual may necessitate additional injections.) If symptoms of
nerve-agent poisoning are not relieved after administering one ATNAA, seek someone else to check your
symptoms. A buddy must administer the second and, if necessary, third set of ATNAAs. (NOTE: The buddy
must be instructed to use the victim’s ATNAA auto-injectors, not the buddy’s auto-injectors.) Injections may
be administered at 10- to 15-minute intervals; no more than three (3) ATNAAs total (including self-aid and buddy
aid) will be given unless directed by medical personnel. If significant difficulty breathing or other signs of severe
Page 3 of 12

nerve-agent exposure appear immediately (such as strange or confused behavior, increased wheezing, severely
pinpointed pupils, red eyes with tearing, vomiting, severe muscular twitching and generalized weakness, involuntary
urination and defecation, convulsions, unconsciousness, respiratory failure, or decreased heart rate), administer, in
rapid succession, as part of buddy aid, all three (3) ATNAAs. Maintain a record of all ATNAA injections given.
Dispose of used auto-injectors IAW 29 Code of Federal Regulation 1910.1030, Bloodborne Pathogens, 03 April
2012.
DuoDote instructions: In the situation of known or suspected nerve-agent exposure, the exposed individual should
administer one DuoDote Auto-injector if two or more of the following mild symptoms of nerve agent poisoning are
present: blurred vision or pinpoint pupils (miosis), unexplained teary eyes, unexplained runny nose, increased
salivation such as sudden drooling, chest tightness or difficulty breathing, tremors throughout the body or muscular
twitching, nausea with or without vomiting, unexplained wheezing, coughing or increased airway secretions, acute
onset of stomach cramps, and increased heart rate (tachycardia) or decreased heart rate (bradycardia). The
individual should wait 10 to 15 minutes for the injection to take effect. No additional DuoDote injections are
recommended, if, after 10 to 15 minutes, individual does not develop any of the following severe symptoms of nerve
agent poisoning: strange or confused behavior, severe difficulty breathing or copious secretions from lungs or
airway, severe muscular twitching and general weakness, involuntary urination and defecation, convulsions, and
unconsciousness. If, at any time after the first dose, the individual develops any of the severe symptoms, seek
someone else to check your symptoms. A buddy must administer two additional DuoDote injections in rapid
succession. If signs of severe nerve-agent exposure appear immediately, administer, in rapid succession, all three
(3) DuoDotes. Maintain a record of all DuoDotes injections given. Dispose of used auto-injectors IAW 29 Code of
Federal Regulation 1910.1030, Bloodborne Pathogens, 03 April 2012. (DuoDote is an FDA-licensed product for use
by emergency medical services personnel who had adequate training in the recognition and treatment of nerve agent
or insecticide intoxication)
NOTE: Recent reports have been received, indicating that a small number of nerve agent antidote auto-injectors
may not contain pralidoxime chloride (2-PAMCL). Individuals using these auto-injectors will know immediately if
the auto-injector is defective, since the auto-injector needle will not extend. If an auto-injector fails to immediately
discharge, the individual should continue self-aid or buddy-aid with the remaining unused auto-injectors from the
basic issue of three auto-injectors, and report this defect to their safety officer. In the event that the individual has a
low fill auto-injector, the needle will deploy normally and any risk associated with the low fill is clinically
insignificant. If symptoms persist, administer additional auto-injectors according to doctrine.
NOTE: The U.S. Army Public Health Command is responsible the medical guidance provided in this SDS.
Questions concerning medical guidance provided in the this SDS may be addressed to USAPHC, ATTN: Program
66/Surety Medicine, 5158 Blackhawk Road, Bldg E-1570, Aberdeen Proving Ground, Maryland 21010-5403.

Section V - Fire-fighting measures
Extinguishing Media: Water mist, fog, foam and CO2. Avoid using extinguishing methods that will cause
splashing or spreading of the GB.
Special Fire Fighting Procedures: All persons not engaged in extinguishing the fire should be immediately
evacuated from the area. Fires involving GB should be contained to prevent contamination to uncontrolled areas.
GB will react with steam or water to produce toxic and corrosive vapors. When responding to a fire alarm in
buildings or areas containing GB, fire-fighting personnel should wear full firefighter protective clothing during
chemical agent firefighting and fire rescue operations. Respiratory protection is required. Positive pressure, fullface piece, NIOSH-approved self-contained breathing apparatus (SCBA) will be worn where there is danger of
oxygen deficiency and when directed by the fire chief or chemical accident/incident (CAI) operations officer. In
cases where firefighters are responding to a chemical accident/incident for rescue/reconnaissance purposes they will
wear appropriate levels of protective clothing (See Section VIII).
Do not breathe fumes. Skin contact with nerve agents must be avoided at all times. Although the fire may destroy
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most of the agent, care must still be taken to assure the agent or contaminated liquids do not further contaminate
other areas or sewers. Contact with liquid GB or vapors can be fatal.
Unusual Fire and Explosion Hazards: Hydrogen may be present.

NFPA 704 Signal:

Section VI - Accidental release measures
Steps to Be Taken In Case Material Is Released Or Spilled: If leaks or spills of GB occur, only personnel in full
protective clothing will remain in the area (See Section VIII). In case of personnel contamination see Section IV for
emergency and first aid instructions. See Section XIII for additional spill control and waste disposal methods.

Section VII - Handling and storage
Precautions to Be Taken in Handling And Storing: When handling agents, the buddy system will be
incorporated. No smoking, eating, or drinking in areas containing agents is permitted. Containers should be
periodically inspected for leaks, (either visually or using a detector kit). Stringent control over all personnel practices
must be exercised. Decontaminating equipment will be conveniently located. Exits must be designed to
permit rapid evacuation. Chemical showers, eyewash stations, and personal cleanliness facilities must be provided.
Wash hands before meals and, as appropriate, shower thoroughly with special attention given to hair, face, neck, and
hands using plenty of soap and water before leaving at the end of the workday.
Other Precautions: Agent containers will be stored in a single containment system within a laboratory hood or in a
double containment system.
For additional information see "AR 385-10, The Army Safety Program," "DA Pam 385-61, Toxic Chemical Agent
Safety Standards," and "DA Pam 40-8, Occupational Health Guidelines for the Evaluation and Control of
Occupational Exposure to Nerve Agents GA, GB, GD, and VX”.

Section VIII - Exposure control/personal protection
Exposure Limits for Respiratory Protection for GB:
Unprotected Workers:
Concentration (mg/m3)
Less than or equal to 0.00003

Time Limits
1

8 hours
4 hours2

Up to or less than 0.00006
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Protected Workers:
Type of Respiratory Protection Worn (based on monitoring results):
1. M40 Military Mask, CBRN NIOSH Approved Full Face Air Purifying Respirator
Concentration (mg/m3)

Time Limits

Not greater than 0.0015

Up to 8 hours3

Greater than 0.0015 and less than 0.002

Up to 6 hours

Greater than 0.002 and less than 0.003

Up to 4 hours

Not greater than 0.005

Up to 15 minutes4

2. Pressure Demand Supplied Air Respirator with Full Face Respirator
Concentration (mg/m3)

Time Limits6

0.00003 to 0.15

Time limit will be kept at a minimum to
perform the operation, and will be dictated
by the local Heat Stress Program for
personal protective equipment and clothing

3. Pressure Demand Supplied Air Respirator with Full Face Respirator in combination with an Auxiliary
Self-contained Breathing Apparatus (SCBA) or just SCBA
Concentration (mg/m3)

Time Limits6

Greater than 0.1

These concentrations should be expected
only in emergency situations. Operations
should not be conducted at these
concentrations.

1

As an 8-hr TWA average.
Maximum continuous time at this concentration. Equivalent to 8-hr TWA. Source: DA, Pamphlet 385-61, Toxic
Chemical Agent Safety Standards, 13 November 2012.
3
Canister for M40 Mask must be changed out every 6 hours of use.
4
Based on APF of 50 times the STEL (0.0001 mg/m3), which is a 15 minute TWA. Only 4 excursions to this
concentration with a 60 minute interval between each one is allowed during an 8 hour workday.
5
The Immediately Dangerous to Life and Health Value.
6
For SCBA wearers, time limit is constrained by life of the air cylinder (maximum of 30 to 45 minutes). For Air
Supply wearers, time limits should be kept to a minimum. Should use of the auxiliary SCBA be necessary, time
limit will be constrained by the life of the breathing air cylinder, and egress from the area must be performed before
its expiration.
2

Ventilation:
Local exhaust: Mandatory. Must be filtered or scrubbed to limit exit concentrations. Air emissions will meet
local, state and federal regulations.
Special: Chemical laboratory hoods will have an average inward face velocity of 100 linear feet per minute (lfpm)
+/- 20% with the velocity at any point not deviating from the average face velocity by more than 20%. Existing
laboratory hoods will have an inward face velocity of 150 lfpm +/- 20%. Laboratory hoods will be located such that
cross-drafts do not exceed 20% of the inward face velocity. A visual performance test using smoke-producing
devices will be performed in assessing the ability of the hood to contain agent GB.
Other: Recirculation of exhaust air from chemical areas is prohibited. No connection between chemical areas and
other areas through ventilation system is permitted. Emergency backup power is necessary. Hoods should be tested
at least semiannually or after modification or maintenance operations. Operations should be performed 20
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centimeters inside hood face.
Protective Gloves:

Butyl Rubber Glove M3 and M4
Norton, Chemical Protective Glove Set

Eye Protection: At a minimum safety glasses with side shields will be worn. For splash hazards use goggles and
face shield. Maintain eyewash facilities in work area.
Other Protective Equipment: For laboratory operations, wear lab coats, gloves and have mask readily accessible.
In addition, daily clean smocks, foot covers, and head covers will be required when handling contaminated lab
animals. In the case of a spill, the minimum protective clothing should be Level B after the site has been evaluated,
otherwise Level A.
Monitoring: Available monitoring equipment for agent GB is the M8/M9 detector paper, detector ticket,
M256/M256A1 kits, bubbler, Depot Area Air Monitoring System (DAAMS), Automated Continuous Air
Monitoring System (ACAMS), Real-Time Monitor (RTM), Demilitarization Chemical Agent Concentrator
(DCAC), M8/M43, M8A1/M43A1, CAM-M1, Hydrogen Flame Photometric Emission Detector (HYFED), the
Miniature Chemical Agent Monitor (MINICAM), and the Real Time Analytical Platform (RTAP).
Real-time, low-level monitors (with alarm) are required for GB operations. In their absence, an Immediately
Dangerous to Life and Health (IDLH) atmosphere must be presumed. Laboratory operations conducted in
appropriately maintained and alarmed engineering controls require only periodic low-level monitoring.

Section IX - Physical and Chemical Properties
Boiling Point: 150 oC (302 oF)
Vapor Pressure (torr): 2.742 @ 25 oC
Vapor Density (relative to air): 4.8
Solubility: Completely miscible in water and common organic solvents.
Specific Gravity (H20=1g/mL): 1.0919 @ 25 oC
Freezing/Melting Point (oC): -56 oC
Liquid Density (g/mL): Pure: 1.0887 @ 25 oC
Munitions grade: 1.0964 @ 25 oC
Volatility (mg/m3): 20,660 @ 25 oC
Viscosity (CENTISTOKES): 1.283 @ 25 oC
Molecular Weight: 140.09
Appearance and Odor: Colorless liquid. Odorless in pure form.
Odor threshold: Not available
Flashpoint: Did not flash to 280 oF (McCutchan - Young)
Flammability Limits (% By Volume): Not Applicable
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Lower Explosive Limit: Not Applicable
Upper Explosive Limit: Not Applicable
Autoignition Temperature: Not Available
Decomposition Temperature: Decomposes completely at 150 oC within 2 ½ hours.
pH: Not Available
Initial boiling point and boiling range: Not Available
Evaporation rate: Not Available
Partition coefficient: n-octanol/water: Not Available

Section X - Stability and Reactivity
Stability: GB stabilized with tributylamine can be stored in steel containers for at least 5 to 10 years at ambient
temperatures. At elevated temperatures up to 71 oC, storage life deceases slightly.
Rate of Hydrolysis: Varies with pH and temperature. At 20 oC, t1/2 = 27 min @ pH 1; t1/2 = 3 ½ hr @ pH 2; t1/2 =
80 hr @ pH 7; t1/2 = 5.4 min @ pH 10 and t1/2 = 0.6 min @ pH 11.
Hydrolysis Products: Under acidic conditions, hydrogen fluoride (HF) and isopropyl methylphosphonic acid
(IMPA) are formed which further hydrolyze to produce methylphosphonic acid (MPA) and isopropanol. Under
alkaline conditions, methylfluorophosphonic acid (MFPA) and isopropyl alcohol are formed and further hydrolyze
to produce MPA and HF.
Action on Metals and Other Materials: @ 71 oC, slightly corrosive on steel, copper, brass, inconel, K-monel and
lead as well as slight to severe amounts of corrosions on aluminum.
Hazardous Polymerization: Does not occur.

Section XI - Toxicological Information
Airborne Exposure Limits (AEL) 2:
Worker Population Limit
(WPL) 8-hr TWA 1
mg/m3
0.00003

STEL 15-min TWA 1
mg/m3

IDLH 1
mg/m3

0.0001

0.1

General Population Limit
(GPL) 12-hr TWA 1
mg/m3
0.000001

1

These values can be found in the DA Pamphlet 385-61, Toxic Chemical Agent Safety Standards, 13 November
2012.
2
To date, the Occupational Safety and Health Administration (OSHA) have not promulgated a permissible exposure
concentration for GB.
GB is not listed by the International Agency for Research on Cancer (IARC), American Conference of
Governmental Industrial Hygienists (ACGIH), Occupational Safety and Health Administration (OSHA), or National
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Toxicology Program (NTP) as a carcinogen.
Routes of Entry: The primary routes of exposure for GB are inhalation and ocular exposure of vapor and liquid
contact with skin. A secondary and less likely route of entry can be through ingestion.
Effects of Exposure: Nerve agents are readily absorbed and are hazardous through all routes of exposure. The
most prominent physiological effects result primarily from inhibition of the ChE in the central nervous system. The
result produces effects including miosis, rhinorrhea, bronchoconstriction, increased gastrointestinal motility, muscle
fasciculations, weakness, flaccid paralysis, difficulty in concentrating, anxiety, insomnia, restlessness, depression of
the respiratory center, convulsions and death.
Signs and Symptoms: Signs and symptoms following exposure to nerve agents may occur within seconds,
minutes, or hours, depending upon concentration, dosage, and route of entry as well as the type and physical state of
the nerve agent.
GB poses both a liquid and vapor hazard to the unprotected worker. The first noticeable mild vapor effects occur
within several minutes and may include pinpoint pupils (miosis), dimness of vision, blurred vision, headache, runny
nose, tightness of the chest, excessive secretions in the upper and lower airways, and nausea with or without
vomiting. Effects from percutaneous exposure to liquid nerve agents develop more slowly (i.e., many minutes to
hours) than those resulting from inhalation or ocular exposures to vapor. Mild signs and symptoms of liquid nerveagent skin exposure include localized sweating at the site of exposure, fine muscle fasciculations, and twitching.
(NOTE: Pinpoint pupils are not an early sign of liquid skin exposure. This sign is seen promptly after exposures
that include contact with airborne vapor with the eyes. In cases of nerve-agent exposure not involving vapor contact
with the eyes, miosis may be one of the last effects to occur unless the dose is relatively large.
Severe signs and symptoms of nerve agent poisoning (due to either vapor or liquid exposure) may include most or
all of the MILD symptoms plus most or all of the following: significant difficulty breathing, confused behavior,
severely pinpointed pupils, red eyes with tearing and eye pain, vomiting, severe muscular twitching and general
weakness, involuntary urination and defecation, convulsions, unconsciousness, respiratory failure, and increased or
decreased heart rate.
Toxicity Estimates:
Vapor (Inhalation/Ocular) 1
ECt50 (Mild) = 0.4 mg-min/m3 {2}
ECt50 (Severe) 3 = 25 mg-min/m3
LCt50 = 33 mg-min/m3 {2}
Vapor (Percutaneous) 4,5
ECt50 (Threshold) 6 = 1200 mg-min/m3
ECt50 (Severe) 3 = 8000 mg-min/m3
LCt50 = 12000 mg-min/m3
Liquid (Percutaneous)
ED50 (Severe) = 1000 mg/70 kg man
LD50 = 1700 mg/70 kg man
1

Estimates for inhalation vapor exposure are based on a minute volume (MV) of 15 liters and a 2 minute exposure.
The effective dosages will increase with lower MV and decrease for a higher MV. The concentration-time profile is
described by the toxic load model (Cnt=k). The toxic load exponent (n) is 1.5. The dose-response curve is very
steep.
2
Thomson et al., Low Level Chemical Warfare Agent Toxicology Research Program FY02-FY07 Report and
Analysis, AFRL-RH-WP-TR-2008-0093, June 2008.
3
Severe effects may also include death.
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4

Personnel are masked.
Values for percutaneous vapor are for moderate temperatures (85 oF and below). The effective dosages for hot
temperatures (85 oF and above) will be less by at least a factor of 2.
6
Threshold refers to a slight ChE inhibition.
5

Section XII - Ecological information
Persistence and degradability: Not Available
Bioaccumulative potential: Not Available
Mobility in soil: Not Available
Results of PBT and vPvB assessment: Not Available
Other adverse effects: Not Available

Section XIII - Disposal considerations
Recommended Field Procedures: Spills must be contained by covering with vermiculite, diatomaceous earth, clay,
fine sand, sponges, and paper or cloth towels. Decontaminate with copious amounts of aqueous sodium hydroxide
solution (a minimum 10 wt.%). Scoop up all material and place in a DOT approved container. Cover the contents
with decontaminating solution consisting of aqueous sodium hydroxide solution (a minimum 10 wt.%).
After sealing, decontaminate the exterior container and labeled according to EPA and DOT regulations. All leaking
containers will be over packed with sorbent (e.g. vermiculite) placed between the interior and exterior containers.
Decontaminate and label according to EPA and DOT regulations. Dispose of decontaminate according to Federal,
state, and local laws. Conduct general area monitoring to confirm that the atmospheric concentrations do not exceed
the AELs (See Sections XI and VIII).
If 10 wt.% aqueous sodium hydroxide is not available then the following decontaminants may be used instead and
are listed in the order of preference: Sodium Carbonate and Super tropical Bleach Slurry (STB)
Leaking munitions should be processed in accordance with established chemical demilitarization SOPs, see "DA
Pam 385-61, Toxic Chemical Agent Safety Standards."
Recommended Laboratory Procedures: A minimum of 55 grams of 10% sodium hydroxide decontamination
solution is required for each gram of GB. Decontaminant and agent solution must be agitated for a minimum of one
hour, and the resulting solution should be adjusted to a pH greater than 11.5. If the pH is below 11.5, NaOH should
be added until a pH above 11.5 can be maintained for 60 minutes.
Alternate solutions for the decontamination of GB are 10 wt.% sodium carbonate, 5.25% sodium hypochlorite
(household bleach) or 25 wt.% Monoethylamine (MEA). Use 55 grams of decontamination solution for each gram
of agent. Agitate for one hour and allow three total hours for the reaction. Adjust the final pH to above 11.5. MEA
must be completely dissolved in water before addition of the agent.
Scoop up all material and clothing. Place all material in a DOT approved container. Cover the contents with
decontaminating solution as above. After sealing, decontaminate the exterior of the container and label according to
EPA and DOT regulations. All leaking containers will be over packed with sorbent placed between the interior and
exterior containers. Decontaminate and label according to EPA and DOT regulations. Dispose of decontaminate
according to Federal, State, and local laws. Conduct general area monitoring to confirm that the atmospheric
concentrations do not exceed the AELs (See Sections XI and VIII).
Waste Disposal Method: Open pit burning or burying of GB or items containing or contaminated with GB in any
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quantity is prohibited. Waste GB and associated decontamination solutions may be Resource
Conservation and Recovery Act (RCRA) regulated hazardous wastes due to a State listing of the
chemical agent, or the characteristics of the waste, to include contaminates. An evaluation of the Federal
and State waste disposal regulations must be conducted to determine the appropriate disposal method.

Section XIV - Transport information
NOTE: Forbidden for transport other than via military (Technical Escort Unit) transport according to 49
CFR Part 173.7(b), DOD 4500.9-R and AR 50-6.
Proper Shipping Name: Toxic by inhalation liquid, n.o.s. (Isopropyl methylphosphonofluoridate)
UN ID Number: UN3381
DOT Hazard Class: 6.1, Packing Group I, Inhalation Hazard Zone A
DOT Label: Poison Inhalation Hazard or Toxic Inhalation Hazard. See 49 CFR 172.400a(a)(3) for
exceptions to unit packaging labeling and 173.7(b) for other exceptions when material is transported by
Technical Escort Units.
NOTE: “Poison” and “Toxic” are used interchangeably for all markings, labels and placards for
continental US transportation. “Toxic” is required for international transportation.
DOT Marking: Toxic by inhalation liquid, n.o.s. (Isopropyl methylphosphonofluoridate) UN3381,
Inhalation Hazard Zone A
DOT Placard: Poison Inhalation Hazard or Toxic Inhalation Hazard
Emergency Accident Precautions and Procedures: See Sections V, VI, VIII, and XIII.
Precautions to Be Taken In Transportation: Motor vehicles will be placarded regardless of quantity.
Drivers will be given full information regarding shipment and conditions in case of an emergency. AR
50-6 deals specifically with the shipment of chemical agents.

Section XV - Regulatory information
No applicable information was found.

Section XVI - Other information
Preparation Information:
U.S. Army Combat Capabilities Development
Command (CCDC) ATTN: RDCB-DPC-RH
Aberdeen Proving Ground, MD 21010-5424
Business Phone: 410-436-4411 or 4414, Monday through Friday during the hours of 8:00 AM to 4:30 PM
EDT
Revised: 29 May 2015
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ANNEX D
ACRONYMS/ABBREVIATIONS
AEL

airborne exposure limit

AR

Army Regulation

BWM

biological warfare materiel

CASARM

Chemical Agent Standard Analytical Reference Material

CBRNE

Chemical, Biological, Radiological, Nuclear, and High Yield
Explosives

CCDC-CBC

Combat Capabilities Development Command Chemical
Biological Center

CERCLA

Comprehensive Environmental Response, Compensation, and
Liability Act

CFR

Code of Federal Regulations

CMA

U.S. Army Chemical Materials Activity

CWM

chemical warfare materiel

DA

Department of the Army

DAAMS

Depot Area Air Monitoring System

DoD

Department of Defense

DOT

Department of Transportation

GB

sarin

GC

gas chromatograph

D-1

HA
HAFB

hazard analysis
Holloman Air Force Base

HAZCOM

hazard communication

HAZWOPER

Hazardous Waste and Emergency Response

ICAM

improved chemical agent monitor

IDS

Intrusion Detection System

IHF

interim holding facility

IMS

ion mobility spectrometry

LMQAP

Laboratory and Monitoring Quality Assurance Plan

MARB

Materiel Assessment Review Board

MHE

material handling equipment

MIL-STD

Military Standard

mph

miles per hour

MRC

multiple round container

NFPA

National Fire Protection Association

NRT

near real-time

OSHA

Occupational Safety and Health Act

Pam

pamphlet

PCC

propellant charge can

PID

photoionization detector

PM
POC

Project Manager
point of contact

PPE

personal protective equipment

QAP

Quality Assurance Plan

RAC

risk assessment code

RCRA

Resource Conservation and Recovery Act

RCWM

recovered chemical warfare materiel

RBWM

recovered biological warfare material

RI/FS

Interim Measures/feasibility study

SDS

Safety Data Sheet

SOP

Standing Operating Procedure

STEL

short-term exposure limit

D-2

TAP

toxicological agent protective

TM

Technical Manual

TP

Technical Provision

TVA

Tennessee Valley Authority

TWA
UN

time-weighted average
United Nations

USACE

U.S. Army Corps of Engineers

USAEC

U.S. Army Environmental Center

USAESCH

U.S. Army Engineering and Support Center, Huntsville

USEPA

U.S. Environmental Protection Agency

USGS
WPL

U.S. Geological Survey
worker population limit
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ANNEX F
GENERAL DEPLOYMENT AND RETURN OF THE INTERIM HOLDING
FACILITY STANDING OPERATING PROCEDURE
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ANNEX G
QUESTIONS AND ANSWERS FOR HOLLOMAN AFB LANDFILL 29
IHF PLAN

Q: What items might be stored in the Interim Holding Facility (IHF)?

A: The items that might be stored in the IHF are munitions and other containers that
may be filled with chemical warfare agents (sarin) or biological warfare agents (anthrax,
tularemia, and brucellosis) . Until the investigation begins, it is unknown if any chemical
or biological warfare material will be recovered. The IHF Plan is a contingency so the
Army will be ready to safely handle and store any items that may be found.

Q: Is there any danger to the public?

A: There is little danger to the public during IHF operations, which includes moving
items from the recovery site to the IHF and storing those items in the IHF awaiting final
disposition. Upon recovery, the munitions are placed inside containers approved for
storage of chemical warfare agents. These containers have been tested according to
the standards for hazardous materials and are rugged enough to withstand the types of
accidents that might happen during handling or storage. The public is further protected
by the location of the IHF away from public roads and by a security fence, which will
prevent people from inadvertently getting too close to the IHF.

Q: What will happen to the items once they are recovered?

A: As part of the recovery process, the munitions are placed inside storage containers
designed to safely contain chemical munitions even in the event the munitions are found
to be leaking. The Chemical, Biological, Radiological, Nuclear, and High Yield
Explosives (CBRNE) Combat Capabilities Development Command (CCDC), (highly
trained experts in handling chemical agents) will conduct the final assessment of the
items to identify the contents. The assessment will be performed using procedures that
G-1

do not involve opening the overpack containers or the items themselves. These nonintrusive assessment technologies may include use of an x-ray machine similar to a
CAT scan. Any items found to contain chemical or biological agent will remain secured
inside containers specially designed and approved for storage and transportation of
chemical warfare materiel (CWM) or biological warfare materiel (BWM) until the
destruction of the munition and treatment of the fill material can be arranged.

Q: How long will the recovered items be stored at Holloman AFB Landfill 29 (HAFB
LF29)?

A: The IHF is supporting the Interim Measures of hazardous waste burial sites where
biological weapons/chemical weapons and other material may have been disposed of.
While it is not a certainty that any biological munitions/chemical munitions will be found,
the IHF is being located at the site so that if biological munitions/chemical munitions are
recovered, there will be a safe place to store them until they can be destroyed. Once
the Interim Measures has been completed, plans will be initiated for destruction of any
items stored in the IHF. The HAFB Commander remains responsible for storage,
security, and ownership of any items in the IHF until final disposition of the items has
been completed. This is the cradle-to-grave concept of hazardous waste management.

Q: Who is responsible for the items that are recovered?

A: By law, the HAFB Commander is identified as the responsible and accountable
authority of all hazardous waste originating on the installation. As such, the H A F B
Commander, is responsible for any recovered chemical warfare material from the time
of recovery through final disposition and is responsible for security and public safety
related to IHF operations.

G-2

Q: What agencies are participating in the HAFB LF29 project?

A: HAFB has overall responsibility for activities on the installation. The Interim
Measures is being led by the U.S. Army Engineering and Support Center, Huntsville
(CEHNC), with participation from Combat Capabilities Development Command
(CCDC), . These agencies have years of experience in working at potential chemical
warfare recovery sites.

Q: Whom can we contact for more information?

A: For questions about the Interim Measures and potential recovery activities, contact
the CEHNC or HAFB Public Affairs Office.
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Acronyms and Abbreviations
ABP

Agent Breakdown Product

AEL

Airborne Exposure Limit

AFCEC

Air Force Civil Engineer Center

AGC

Advanced Geophysical Classification

ATNAA

Antidote Treatment Nerve Agent Auto-injectors

APP

Accident Prevention Plan

BA

Biological Agent

BACM

Biological agent contaminated media

BIP

blown-in-place

BWM

Biological warfare material

CA

Chemical agent

CAC

Corrective Action Complete

CACM

Chemical agent contaminated media

CCDC CBC

Combat Capabilities Development Command Chemical Biological Center

CAFS

CA filtration system

CAS

Chemical Abstracts Service

CEHNC

U.S. Army Engineering and Support Center, Huntsville

CoC

Chain of custody

CP

Command Post

CRZ

Contamination Reduction Zone

CWM

Chemical warfare material

D2PC

Chemical Hazard Prediction Software

DA

Department of the Army

DA PAM

Department of the Army Pamphlet

DAAMS

Depot Area Air Monitoring System

DDESB

Department of Defense Explosives Safety Board

DFW

Defined Feature of Work

DGM

digital geophysical mapping

DGPS

Differential Global Positioning System

DID

Data Item Description

DoD

Department of Defense

CCDC CBC

Edgewood Chemical Biological Center

EM

Engineering Manual
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Acronyms and Abbreviations, continued
EMM

Earth moving machinery

EMT

Emergency Medical Technician

EPDS

Emergency PDS

EZ

Exclusion zone

GB

Sarin (isopropyl methylphosphonofluoridate)

GCAL

Gulf Coast Analytical Laboratories

HAFB

Holloman Air Force Base

HFD

Hazardous Fragmentation Distance

IBD

Inhabited Building Distance

IDW

investigation derived waste

IHF

Interim Holding Facility

IM

Interim Measures

ISM

Incremental Sampling Methodology

IVS

Instrument Verification Strip

LF029

Former Army Landfill 29

MD

munitions debris

MDAS

material documented as safe

MEC

Munitions and Explosives of Concern

MGFD

munition with the greatest fragmentation distance

mg/m3

Millimeters per cubic meter

MPPEH

Material Potentially Presenting and Explosive Hazard

MRCSS

Munitions Response Chemical Safety Submission

MSD
NMRD

Non-munitions related debris

OESS

Ordnance and Explosives Safety Specialist

OSHA

Occupational Safety and Health Administration

PAED

Public Access Exclusion Distance

PAL

Project Action Levels

PDS

Personnel Decontamination Station

PID

Photoionization detector

PM

Project Manager

PPE

personal protective equipment

QAPP

Quality Assurance Project Plan

QC

Quality Control
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Acronyms and Abbreviations, continued
QP

Qualified Person

RBWM

Recovered Biological warfare material

RCWM

Recovered Chemical warfare material

RCRA

Resource Conservation and Recovery Act

RFI

Robotics Fabrication, Inc.

RTK

Real-Time Kinematic

SM

Site Manager

SOP

standard operating procedure

SSHP

Site Safety and Health Plan

STEL

Short Term Exposure Limit

SU

Sampling Unit

SUXOS

Senior Unexploded Ordnance Supervisor

STEL

Short-term exposure limit

SVOC

Semi-volatile Organic Compound

SZ

support zone

TAL

Target Analyte List

TBD

to be determined

TCLP

Toxicity Characteristic Leaching Procedure

TOI

Target-of-interest

TSD

Team Separation Distance

UFP

Uniform Federal Policy

USACE

U.S. Army Corps of Engineers

UXO

Unexploded Ordnance

UXOQCS

Unexploded Ordnance Quality Control Specialist

UXOSO

Unexploded Ordnance Safety Officer

VCS

Vapor Containment Structure

VOC

Volatile Organic Compound

VSL

Vapor screening level
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K.1 INTRODUCTION
K.1.1 This appendix presents the overall approach for completing the Interim Measures (IM) at Former Army Landfill 29 (LF029) Holloman Air Force Base, Alamogordo, New Mexico. The objective of the
IM is to remove Munitions and Explosives of Concern (MEC), Materiel Potentially Presenting an Explosive Hazard (MPPEH), Chemical Warfare Materiel (CWM), Biological Warfare Materiel (BWM), Chemical
Agent Contaminated Media (CACM), and Biological Agent Contaminated Media (BACM) and to remove
Non-Munition Related Debris (NMRD) associated with target anomalies and burial pits at the former
Army Landfill 29. In addition, confirmation soil sampling for chemical agent, biological agent, munitions constituents, and Resource Conservation and Recovery Act (RCRA) parameters will be conducted
in order to achieve Corrective Action Complete (CAC).
K.1.2 This section describes the investigative sampling approach, methods, and operational procedures that Parsons will use to perform the scope of work at LF029 in accordance with the Performance
Work Statement in Appendix P.
K.1.3 Defined features of work (DFWs) have been developed and are presented in the Uniform Federal Policy (UFP) Quality Assurance Project Plan (QAPP) in Worksheet #17. The DFWs are :
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Mobilization/Site Setup
MEC Escort and Avoidance
Surface Clearance
Vegetation Clearing
DGM and AGC Surveys and Anomaly Selection
GIS Data Management
Training/Pre-Operational Surveys
Anomaly Reacquisition and Resolution
Intrusive Investigation
CWM/BWM Evaluation and Handling
Conventional MPPEH/MEC Handling, Certification, and Disposal
HTW Container Assessment and Handling
Soil Sampling and Analysis
Donor Explosives Management
Demobilization

Table K.1 presents standard operating procedures (SOPs) that will be followed during the execution of
the IM field tasks. These SOPs are contained in Appendix M of the UFP-QAPP.

Appendix K
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Table K-1
SOP #
AC-01
AC-02
AC-03
AC-04
AC-05
AC-06
AC-07
AC-08
AC-09
AC-10
AC-20
DGM-01
DGM-02
DGM-05
MEC-01
MEC-02
MEC-03
MEC-04
MEC-05
CWM-01.00
CWM-04.00
CWM-03.00
CWM-02.00
CHEM-01
ENV-00
ENV-01
HS-01
HS-02
HS-03
HS-04
HS-05.04
HS-06
HS-07
HS-08
HS-09
HS-10
HS-12
HS-13
HS-14.01
RFI SOP 13
RFI SOP 14
RFI SOP 16
USAE-27.00
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Field SOPs*

*except laboratory SOPs

Title
Assemble and Verify Operation
Test Sensor and System at IVS
QC Seed Placement and Evaluation
Perform Dynamic Survey
Process Dynamic Survey Data
Collect Cued Background Measurements
Collect Cued Target Measurements
Process Cued Data
Verify Recovered Objects are Compatible with Predictions
Validate Classification Process
Blind Seed Firewall Plan
IVS Construction and Testing
Seeding
Reacquisition and Anomaly Resolution
Demolition Operations
MPPEH Inspection, Certification and Final Disposition
MEC Avoidance and Escort
Analog UXO Surface Sweep and Subsurface Investigations
Intrusive Investigation of DGM Anomalies (including Advanced Classification)
CWM Packaging and Transportation
Decontamination of Excavator Buckets
HTW/CWM/BWM End of Day Operations
Cascade Breathable Air Operations
Chemistry Data Review and Management
Sampling Daily Quality Control Report
Soil Sampling
Hearing Conservation
Medical Surveillance, Medical Records, and Emergency Care
Emergency Response & Contingency Plan
Hazard Communication
Heavy Equipment and Vehicles
Severe Weather Operations
Fire Fighting
Respiratory Protection Program
Trenching and Excavation Safety
Lockout/Tagout Program
Utility Vehicle Safety
Crane Operations
Safe Procedures for Handling, Storage, and Use of Pressurized Cylinders
Remote Operations: Set Up, Operation, Shut Down
Heavy Equipment Operation
Temporary Tank Refueling
Field Radiographic X-ray

Abbreviations and Acronyms:

MDAS – material documented as safe
MEC – munitions and explosives of concern
MPPEH – munitions potentially presenting an explosive hazard
SOP – standard operating procedure
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K.2 INTERIM MEASURES FIELD TEAM
K.2.1 The execution of the IM involves both government and contractor personnel. Table K.2 summarizes the organizational responsibilities for major field activities during the IM. A 15-person downrange/support team will be mobilized to the site to support the IM activities at LF029. Table K.3 presents the field team responsibilities by field activity.
K.2.2 A list of organizational points of contact is presented in Worksheet #4 of this UFP-QAPP.

Table K-2

Organizational Responsibilities by Field Activity

Field Activity

Responsible Entity

Chemical Agent (CA) and industrial agent air monitoring (workspace, headspace, Government historical, first entry, personnel quadrant, and confirmation monitoring, as applica- Combat Capabilities Deble)
velopment Command
Chemical Biological Center (CCDC CBC)
Supply Antidote Treatment Nerve Agent Auto-injectors (ATNAA) if not commercially Government
available, if needed.
Low-level CA, Agent Breakdown Products (ABPs), and Biological Agent (BA) labora- Government (CCDC CBC)
tory analysis
Destruction of RCWM and RBWM
Government
CA Filtration System (CAFS)
Government (CCDC CBC)
Provide IHF for Storage for unknown liquid filled items, smokes and incendiaries, , Government
and recovered CWM (RCWM) and recovered BWM (RBWM)
Maintenance and security of storage for unknown liquid-filled items, smokes and Parsons
incendiaries, UXO, and RCWM
Personnel decontamination station
Parsons
Down-range rescue team personnel
Parsons
Non-intrusive assessment, packaging, transportation of unknown liquid-filled
Parsons
items and RCWM, on public and non-public roads
Munitions X-ray
Parsons
Medical and hospital support
Parsons
Prepare for, coordinate, support, and participate in the Huntsville Survey, TableParsons
Top Exercise, and MACOM pre-operational exercise
Engineering controls (Vapor Containment System)
Parsons
Construction support
Parsons
Material Documented as Safe (MDAS), CACM, BACM, and NMRD tracking and dis- Parsons
posal
Site security
Parsons
Communications and Reporting
Parsons

Table K-3

Field Team Composition

Field Activity
Phase I Mobilization: Site Setup, Prepare for
Site-Specific Training
Phase II Mobilization- Mobilize remaining personnel, finalize Site Setup, Site-Specific
Training (Classroom training, certifications,
and training scenarios)

Appendix K

W912DY-17-D-0005, TO F-0776

Field Team Composition
PM*, SUXOS*, UXOQCS*, UXOSO*, UXO Tech III, CCDC CBC
Personnel,
Expected makeup of team: UXO Tech III (3), UXO Tech II (3),
UXO Tech I (3), Sample Coordinator, DGM Team, On-site
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Surface Sweep of LF029 support areas (in
anomaly avoidance mode) and surface clearance of the DGM survey boundary at LF029
DGM Data Collection
Huntsville Survey, Table-Top, and DA Pre-Operational Exercises
Removal of Disposal Pit Contents and Exploration of Single Point Anomalies
Notes:
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Medical Support Team (EMT-P, EMT [or higher level], and
ambulance), Robotic Excavation Team, and CCDC CBC Personnel
UXO Tech III (1), UXO Tech II/I (2), UXO Tech I (2)
On-site geophysicist (2) and UXO Tech (1)
Expected makeup of team: UXO Tech III (3), UXO Tech II (3),
UXO Tech I (3), Sample Coordinator, On-site Medical, Parsons Management Team, Robotic Excavation Team, and
CCDC CBC Personnel
Expected makeup of team: UXO Tech III (3), UXO Tech II (3),
UXO Tech I (3), Sample Coordinator, On-site Medical, Parsons Management Team, Robotic Excavation Team, and
CCDC CBC Personnel

*This individual supports all field activities and is listed below as Parsons Site Management Team.

Abbreviations and Acronyms:

CCDC CBC - Combat Capabilities Development Command Chemical Biological Center
DA – Department of the Army
DGM – digital geophysical mapping
EMT – Emergency Medical Technician
LF029 – Landfill 29
PM – Project Manager
SUXOS – Senior Unexploded Ordnance Supervisor
UXO – unexploded ordnance
UXOQCS – Unexploded Ordnance Quality Control Specialist
UXOSO – Unexploded Ordnance Safety Officer

K.3 GENERAL FIELD CONSIDERATIONS
This section discusses the general field considerations for executing the IM at LF029. Field considerations include establishing site security, following UXO escort procedures, and compliance with all subplans of the UFP-QAPP.

SITE SECURITY
K.3.1.1
LF029 is located inside a secure military installation. Access to LF029 will be gained
via HAFB authorized entry points. Access to the respective work areas will be established and coordinated with the HAFB Operations Center Equipment will be staged at a designated secure location each
day and overnight security is not anticipated, as HAFB is an active installation with roaming security
guards.
K.3.1.2
Existing roadways adjacent to the site may need to be supplemented with additional
gravel to facilitate easier access and safe transport of recovered MEC/suspect BWM/CWM. Access
roads and staging areas will also be fortified or constructed at each site to improve productivity during
the IM activities.
K.3.1.3
Both routine and emergency response actions dictate the need for prevention of unauthorized site access and for the protection of vital records and equipment.
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UXO ESCORT PROCEDURES
Non-UXO personnel will be accompanied by a trained UXO Technician during all fieldwork at LF029
until the work area has been cleared of munitions. UXO escort procedures to support site visits by nonUXO personnel are as follows:

•

If any MEC, suspect BWM/CWM, or munitions debris (MD) is encountered, the munition will be
avoided during escort operations. The UXO escort will not attempt to identify the type or condition of the item. MEC/suspect BWM/CWM avoidance procedures will be practiced during UXO
escort operations.

•

The UXO escort will clearly mark any area with visible MEC or suspect BWM/CWM, if identified
during the escort operation. If suspect BWM/CWM is found, the field team will note the location; evacuate the area in an up-wind direction to a safe location and maintain visual surveillance of the area. The suspect BWM/CWM will be immediately reported to the U.S. Army Engineering and Support Center, Huntsville (CEHNC) and Holloman Air Force Base (HAFB). The item
will be secured until assessment and packaging can be conducted in accordance with the UFPQAPP and Munitions Response Chemical Safety Submission (MRCSS).

•

Munitions, explosives, or munitions-related materials will not be moved, removed, or disposed
of during UXO escort duties.

•

The UXO escort will conduct UXO avoidance surveys for all proposed survey stake and surface
sample locations using an all-metals detector to check for possible MEC or suspect
BWM/CWM. If an anomaly is encountered, or the UXO Technician suspects the presence of
MEC or suspect BWM/CWM, the proposed stake or sample location will be relocated to an
area that does not present a subsurface concern/anomaly.

ENVIRONMENTAL PROTECTION
K.3.3.1
An EPP, which is in Appendix C of the UFP-QAPP, has established procedures for minimizing and avoiding potential impacts to ecological and cultural resources. Landfill 29 is not located
in environmentally sensitive areas of HAFB. Cultural resources have been identified in the vicinity of
LF029, but HAFB personnel indicate that all such items will be removed prior to mobilization.
K.3.3.2
Environmental aspects associated with the project include fugitive dust, stormwater
management, pollution prevention, waste management, soil erosion, and spill response. Site inspections, which include environmental as well as safety evaluations of the worksite, will be performed
daily and weekly and documented as specified in the Accident Prevention Plan (APP) (Appendix A) and
the EPP.

K.4 MOBILIZATION/SITE SETUP
K.4.1 Upon receipt of notification to proceed, mobilization to the site will begin. Mobilization, which
includes transporting personnel and equipment to the project site, will proceed in accordance with
AHA#1 – Mobilization/Demobilization. Personnel mobilized to the site will meet the Occupational
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Safety and Health Administration (OSHA) training and medical surveillance requirements specified in
the Appendix A - APP.
K.4.2 UXO technicians will have the appropriate level of training and experience as defined in Department of Defense Explosives Safety Board (DDESB) Technical Paper 18. Mobilization will take place
in two phases to effectively and efficiently utilize resources. Phase I is anticipated to last one week.
Phase II is anticipated to last three weeks.

PHASE I MOBILIZATION
During Phase I mobilization, the following tasks will be performed: site set-up, delivery of equipment,
establishment of site communications, and establishment of site filing system and project database.
During mobilization, anomaly avoidance procedures will be implemented. The following Parsons personnel, also referred to as the Site Management Team, will arrive at the site: Site Manager (SM),
SUXOS, UXOQCS, UXOSO, and three UXO Technician III.

K.4.1.1 SITE SET-UP
K.4.1.1.1 The Site Management Team will establish the following areas adjacent to the boundary of
LF029: initial support zone (SZ) and contamination reduction zone (CRZ). The SZ will include two office
trailers (Command Post/U.S. Army Corps of Engineers [CEHNC] Office Space and a SZ rest area), utilities, storage, equipment, and parking areas for site vehicles. The CRZ will be established outside of
the exclusion zone (EZ) of LF029. The CRZ will consist of the personnel decontamination station (PDS),
decontamination monitoring station, equipment decontamination area, equipment/material monitoring area (hot box area), and CCDC CBC monitoring station. The proposed site layout of LF029 is presented on Figure K.1.
K.4.1.1.2 Support facilities established during initial site setup will be thoroughly checked by the UXOSO and UXOQCS. A punch-list of deficiencies will be prepared and submitted to the SM for corrective
action.

K.4.1.2 EQUIPMENT DELIVERY
K.4.1.2.1 During Phase I, Parsons will organize the logistics to have the equipment needed to conduct
field investigations including communications systems, electrical power generators, differential global
positioning system (DGPS), DGM equipment, UXO field equipment, sampling equipment, all-wheeldrive vehicles, material handling equipment, personal protective equipment (PPE), earth moving machinery (EMM) (e.g., backhoe, excavator), and storage container(s) delivered to the site.
K.4.1.2.2 Parsons will assist CCDC CBC with unloading equipment during mobilization. Arriving equipment will be checked to ensure its completeness and operational readiness.
K.4.1.2.3 Instruments and equipment that require routine maintenance and/or calibration will be
checked initially upon arrival and then in accordance with Worksheet #22 of the UFP-QAPP. If an equipment check indicates that any piece of equipment is not calibrated or operating correctly, and
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Figure K-1
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field calibration/repair cannot be made, the equipment will be tagged and removed from service, and
a request for replacement equipment will be placed immediately. Replacement equipment will meet
the same specifications for safety as the equipment removed from service.

K.4.1.3 MEC/SUSPECT CWM/BWM AVOIDANCE
Parsons site personnel conducting MEC/Suspect BWM/CWM avoidance within LF029 will adhere to
the procedures presented in SOP MEC-03.00, MEC Avoidance, in Appendix M. SOP MEC-03.00 presents the basic safety precautions that will be followed when conducting MEC avoidance, general and
specific avoidance procedures, documentation required, and quality control. The AHA 08 and AHA 09
also provides a detailed hazard analysis, information for hazard control briefings for MEC/Suspect
CWM/BWM activities.

K.4.1.4 COMMUNICATIONS
Internet service will be established at the site to support the data transfer and normal communication
needs of the project. All data will be backed up daily on an external hard drive, SharePoint site, or
similar systems to preclude data loss. Ultra-High Frequency or Very High Frequency radios (primary)
and cell phones (secondary) will be used for site communications systems to support site operations.

K.4.1.5 DATABASE DEVELOPMENT AND MAINTENANCE
A project database will be developed in Microsoft Access® that meets the requirements of Data Item
Descriptions (DIDs) HNC-005.02 and HNC-006.02. The data entry system will be formatted to control
and maintain consistent database input. DGM, grid, and sample data will be recorded on electronic
devices (i.e., tablets, computers), downloaded, backed up daily, and stored at a separate location to
secure data in the event of a computer failure. The Database Manager will review inputs for inconsistencies and incomplete records. The Database Manager will conduct audits of the database and document the results. The results of the database audits will be provided to the PM, SM, SUXOS, and UXOQCS.

K.4.1.6 BOUNDARY STAKEOUT
The boundaries for the DGM survey area at LF029 are shown on Figure K.1. The acreage of the DGM
boundary for LF029 is approximately 6 acres. The boundaries will be staked out using and real-time
kinematic (RTK), GPS while practicing anomaly avoidance.

K.4.1.7 FUNCTIONAL CHECK
One Instrument Verification Strip (IVS) will be used for training and daily testing of the analog sensors.
Since analog detectors will not be utilized to detect or clear individual targets at this site, the IVS will
only be required to verify functionality of the instrument. A single small ISO (or similar) will be placed
at a depth of 30 cm and the operators will confirm that they receive an auditory response when moving
the sensor over the item.

K.4.1.8 INTERIM HOLDING FACILITY (IHF)
A government-provided IHF will be sited approximately 500 feet northwest of LF029 (Figure K.1). A
CAFS will be fitted to the IHF to reduce the Inhabited Building Distance (IBD) to 168 ft allowing siting
proximate to LF029. As a result, any suspect CWM/BWM that is deemed acceptable for movement
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to the IHF will not require transport over public roadways. The specifications and security requirements
for the IHF are outlined in the MRCSS (UFP-QAPP, Appendix D).

K.4.1.9 VAPOR CONTAINMENT STRUCTURE (VCS)
K.4.1.9.1 An engineering control structure evaluation was conducted, and a steel arch VCS was selected. An engineering assessment for this structure is included as an attachment to the MRCSS (UFPQAPP, Appendix D). The VCS is a steel Quonset hut shaped building that has been demonstrated to
maintain structural integrity and contain the blast effects (excluding fragmentation) from the explosion
of chemical munitions as well as contain the release of chemical agent associated with the munition.
The VCS to be used at the former LF029 is a standard arch structure that is 16.8 feet high, 30 feet
wide and 40 feet long. The VCS is assembled by bolting together 2-foot by 10-foot preformed Galvalume panels that are bolted to a steel I-beam base. Access to the inside of the VCS is through a vestibule with two small personnel doors and a large roll-up garage style door. The VCS will be moved
across the site via a crane operation.
K.4.1.9.2 When in operation, the VCS will be maintained under negative pressure with a CAFS specifically designed to remove agent vapors and particulates. The CAFS will be mobile (sited on a flat-bed
truck or trailer) and will be connected to the VCS by flexible ducting (approximately 18 inches in diameter).
K.4.1.9.3 The VCS components will be fabricated commercially by SteelMaster and assembled by a
local contractor at a location outside of the EZ. This will be a non-intrusive task that will be conducted
concurrent with other non-intrusive tasks. Additional information regarding use and construction of
the VCS is included in UFP-QAPP, Appendix I, Engineering Control Structure Plan.

PHASE II MOBILIZATION
K.4.2.1 Phase II mobilization will consist of mobilizing the remaining field personnel and remaining
equipment required for the IM work. The remaining field personnel include the remaining Down Range
team members, Rescue Team members, DGM Team members, Sample Coordinator, and On-site Medical Support, and CCDC CBC Air Monitoring Team members.
K.4.2.2 As part of the second phase of mobilization, site-specific training for on-site personnel will be
performed. This training will be conducted to ensure the field personnel fully understand the operational procedures and methods to be used during the IM field activities, including individual duties and
responsibilities as well as safety and environmental concerns associated with the IM operations. Training will be conducted by the Parsons SM, SUXOS, UXOQCS, and UXOSO. All training will be documented
by the UXOSO on a training attendance sheet and checked by the UXOQCS for completeness.
K.4.2.3 Site-specific training will include a review of the UFP-QAPP, APP/Site Specific and Health Plan
(SSHP), Activity Hazard Analysis, SOPs, and the MRCSS. Training will include a review of medical procedures to follow in the event of a release, chemical response procedures, decontamination procedures, PPE requirements, and sampling procedures. Site-specific training will include, but is not limited
to, the following: characteristics and hazards associated with CA (isopropyl methylphosphonofluridate
[GB or Sarin]), ABPs, MEC, hazardous and toxic waste, hearing protection, eye protection, Levels of
PPE (Level D, Level C, and Level B), mask fit tests, air monitoring equipment (dust monitor, photoionization detector [PID], MINICAMS, Depot Area Air Monitoring System [DAAMS]), site layout, environmental protection, heavy equipment operations and safety, EZs, emergency contacts, emergency response,
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PDS operations, downrange operations, discovery of MEC, discovery of suspect CWM, and many other
pertinent topics required to complete the IM field effort.
K.4.2.4 Classroom training will be followed by hands-on training, certifications/verifications, and training scenarios. Training scenarios will expose site personnel to various situations likely to arise while
conducting normal operations during the IM. These training scenarios will build on lessons learned
from previous scenarios and become more complex as training continues. This training strategy encourages interaction between each organization on-site and makes safety paramount for all participants. Since the site-specific training will prepare the field team for the Huntsville Survey, Table Top
Exercise, and DA Pre-Operational Survey, the site-specific training will occur prior to the commencement of the Huntsville Survey.

SITE PREPARATION MONITORING AND PPE
UXO field team personnel will perform site preparation and escort duties as required. Since suspect
CWM/BWM is not expected adjacent to LF029, CA monitoring is not required during site preparation
tasks. Site preparation activities will require only Level D PPE. Work activities associated with site preparation are discussed below.

K.5 ESTABLISH EXCLUSION ZONES
K.5.0.1 EZs will be established to govern MEC-related operations and CWM/BWM-related operations
at LF029. The EZs are presented in the MRCSS (Appendix D of the UFP-QAPP). Positive control of the
EZs will be maintained while MEC/CWM/BWM operations are being conducted. Site security will be
maintained to ensure nonessential personnel do not access the EZ during detector-aided surface clearances, soil sampling, or other operations at the site with potential to encounter MEC, CWM, BWM, BA
or CA. Essential personnel are defined as those on-site contractor, subcontractors, and Department of
Defense personnel required to participate in the IM, along with approved and authorized visitors. All
other personnel are considered non-essential personnel.
K.5.0.2 Prior to beginning intrusive operations, Parsons will ensure that no non-essential personnel
are present within the EZ. Parsons will ensure the EZ remains clear of non-essential personnel throughout the intrusive operations. Warning signs and barricades will be positioned on access routes leading
to the operational area. Notification procedures will be posted on the signage to ensure non-essential
personnel notify the Command Post before they enter the area during active operations. If non-site
personnel enter the EZ, intrusive operations will cease until the EZ is secured.
K.5.0.3 CCDC CBC will perform air monitoring in the EZ during intrusive activities at LF029. The CCDC
CBC Air Monitoring Plan is presented in Appendix G.

EXCLUSION ZONES FOR INTRUSIVE OPERATIONS
K.5.1.1 During intrusive operations the munition with the greatest fragmentation distance (MGFD) for
LF029 is the 4 lb Incendiary AN-M50X-A3 and the safety distances for this munition will be applied to
during the surface clearance and sweep operations (see Appendix D – Munitions Response Chemical
Safety Submission).
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K.5.1.2 Table K.4 illustrates the minimum separation distances for intrusive operations at LF029. The
MSD restrictions from intrusive operations to non-essential personnel will be applied during all intrusive operations. Preliminary site work, such as surveying, laying grid lanes, and detecting anomalies,
does not require the establishment of an MSD for quantity distance (Q-D) purposes. Figure K.1 illustrates the EZs for intrusive operations at LF029.
K.5.1.3 In accordance with CEHNC protocol, Determinations of the Applicability of Interim Guidance
were completed for LF029 (Appendix O of the UFP-QAPP). This document outlines the following:
•

Maximum Credible Event: The MCE for LF029 is an Intact M125/E54R6, 10-lb, non-persistent
gas bomb filled with 2.6 pounds of GB.

•

The 1% Lethality Distance for an MCE: The 1% lethality distance is calculated from meteorological conditions based on the instantaneous or evaporative release of CA. The 1% lethality
distance is based on air dispersion modeling using the personal computer program for chemical hazard prediction (D2PC). For LF029, the 1% lethality distance for the MCE (Intact
M125/E54R6, 10-lb, non-persistent gas bomb filled with 2.6 pounds of GB – Instantaneous
release without engineering controls) is 2,352 ft. The 1% lethality distance for operations conducted with engineering controls is confined to within the VCS. These calculations are presented in the MRCSS in Appendix D.
• Public Access Exclusion Distance (PAED): The PAED is defined as the greater of the inhabited
building distance (IBD) or the 1% Lethality Distance (with engineering controls). Based on
DESR 6055.09, Edition 1, Section V3.E3.1.2.1.1, the minimum IBD for populous areas is the
HFD, which is 192 feet (Table 7.1). While operating within the VCS with CAFS, the 1% lethality
distance will be limited to the confines of the VCS (50 feet); therefore, the PAED will be 192
feet (the IBD) (Table K.5).

K.6 SURFACE CLEARANCE
K.6.1 At LF029, a visual and analog detector-aided surface clearance within the DGM footprint will
be conducted to remove all identified metallic surface items from the DGM footprint. The surface clearance will be performed by a sweep team using hand-held analog all-metal locators. Figure K.1 illustrates the proposed location of the surface clearance (within the boundary of LF029).
K.6.2 Surface clearance operations will be performed in accordance with SOP MEC-04.004, Analog
Intrusive and Surface Sweep Ops, in Appendix M. SOP MEC-04.04 presents the minimum procedures
and safety and health requirements applicable to perform surface clearance operations during the
initial site setup activities at LF029.
K.6.3 Parsons will load site boundaries, survey locations, and known cultural/terrain features that
may affect surveys into the GPS before deployment. GPS data collected during the investigation will
be stored in the GPS and downloaded to a project computer at least daily. Raw GPS files will be postprocessed (differentially corrected) to improve positional accuracy using Trimble Pathfinder Office software or equivalent. Once downloaded from the GPS unit, the data will then be stored for project usage.
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Minimum Separation Distances for Landfill 29
Minimum Separation Distance (feet)

For Unintentional Detonations

Area

Mechanized MEC
Actions
(K18)(1)

Team
Separation
Distance
(K40)

Hazardous
Fragment
Distance
(HFD)

Maximum
Fragment
Distance,
Horizontal
(MFD-H)

Maximum
Fragment
Distance,
Vertical
(MFD-V)

Using
Sandbag
Mitigation

Using
Water
Mitigation
Carboys/
Pool

10 lb
M125/
M125A1
GB
Bomblet
(Empty)

15

34

168

N/A 2

N/A 2

N/A

N/A

4 lb Incendiary ANM50X-A3

12

27

192

1292

965

N/A

N/A

E61R4
Bomblet
(Biological)

3

7

32.7

N/A 2

N/A 2

N/A

N/A

MEC

Landfill
29

For Intentional Detonations

Notes:
1. Robotic excavation is planned. Inclusion of a K18 distance is a contingency if manned equipment operation
is necessary. The K18 distance used because equipment operator will wear double hearing protection.
Earth-moving machinery used for low input mechanized MEC excavation will be up-armored (if robotic excavation is not used [see the Fragmentation Data Review Form in Appendix B for armoring requirements]).
2. Per project team consensus, intentional detonation of the M125 and E61R4 will not be conducted.
N/A: Not an acceptable disposal method.
Bolded distance values will be used for the MSDs.

Table K-5

Public Access Exclusion Distance (with VCS/CAFS)

Intrusive Activity
CWM/BWM/MEC Excavation (within the VCS with
CAFS)

1% Lethality Distance w/ VCS
and CAFS (feet)

IBD1
(feet)

50 (Inside VCS, 50’ is the largest dimension of the VCS)

192

Based on DESR 6055.09, Edition 1, Section V3.E3.1.2.1.1: “For populous locations provided
IBD protection, the minimum distance is the HFD.”
1

Bolded distance values (the larger of the 1% lethality Distance and IBD) will be used for the Exclusion Zones.
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K.6.4 Data will be provided in the IM Report and will consist of tables reporting detector-aided surface clearance results (MEC and suspect CWM locations, if any). A summary of methods and a discussion of the survey results will also be included in the IM Report. Descriptive data will be recorded in
the MEC daily report, and a copy of these logs will be provided in the report.
K.6.5 The surface clearance will be completed by six UXO technicians, consisting of equal members
of UXO Tech I and UXO Tech II, led by a UXO Tech III. These team members will walk across the site in
lanes to provide complete coverage of the area and will be assisted by the handheld metal detectors.
Isolated MEC will be evaluated and x-rayed as needed. If suspected CWM or BWM is encountered, the
munitions will be protected, barriers will be set up, and locations will be secured until following the
approval of the pre-operational exercises, packaging, and transportation to the IHF can be conducted.
Conventional MEC will be destroyed by detonation depending on the type of munition in accordance
with Appendix D – Munitions Response Chemical Safety Submission.

K.7 VEGETATION REMOVAL
Brush clearance will be performed to allow for unencumbered performance of the DGM surveys within
the approximately 6-acre bermed former landfill area. Brush clearing will be performed using robotic,
mechanized equipment (the Green Climber) after the surface clearance. The Green Climber will be
operated by an UXO Technician II using a DDESB-approved blast shield. All cut vegetation will be placed
outside from the area, ground to mulch, or redistributed as needed to reduce erosion and reestablish
new vegetation. Brush clearance will be performed in accordance with AHA 02, Remote Vegetation
Removal (Attachment 2 to Appendix A - APP).

K.8 DIGITAL GEOPHYSICAL MAPPING
DGM will be completed using Advanced Geophysical Classification (AGC) as outlined in the AGC UFPQAPP (Appendix B) and in accordance with SOP AC-01 through SOP AC-91 in Appendix M of the UFPQAPP. The purpose of the geophysical survey is to complete Interim Measures to remove MEC, MPPEH,
CWM, BWM, CACM, BACM, and to remove NMRD associated with target anomalies at former Army
Landfill 29. DGM and AGC will be used to 1) detect anomalies resulting from UXO and other metallic
debris, and 2) classify detected anomalies so informed decisions can be made concerning whether
the anomaly is a target-of-interest (TOI) and should be removed or is a non-TOI and may be left in place.
Any NMRD that is moved from its original location will be disposed of. Once the DGM survey boundaries
are established, personnel trained and certified by the Project or Site Geophysicist will perform the
geophysical survey of LF029.

DGM/AGC EQUIPMENT
K.8.1.1 DGM/AGC will be conducted with the MetalMapper2x2 (MM2x2). The MM2x2 will be on a
specially designed sled and moved about the 6-acre site using a skid steer. The digital data will be
positioned with RTK GPS. The accuracy of navigation method will be verified on a daily basis to ensure
10-centimeter accuracy at a minimum.
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K.8.1.2 For the 6-acre site, the MM2x2 will be used to cover 100% of the site at ≤ 0.7 meter cross
track measurement spacing (excluding site specific access limitations including but not limited to obstacles, and unsafe terrain). Additionally, 98% of the data will have an in-line spacing ≤ 0.25 meter.
This line spacing is prescribed because the intent of the survey is to delineate the boundaries of the
trenches/pits as well as identify single point anomalies.

DATA PROCESSING AND CLASSIFICATION
K.8.2.1 Dynamic MetalMapper2x2 data will be processed as described in SOP AC-05.03, Process
Dynamic Survey Data (Appendix M). The data processor will assess the dynamic data to identify any
areas where the anomaly density is too high to select individual anomalies for cued surveys, i.e., the
burial trenches. Any remaining anomalies above the specified clearance threshold will be added to the
cued target list as described below.
K.8.2.2 Anomalies will be identified for cued interrogation using a threshold based on analysis of
initial dynamic datasets and specified in the Target Selection Technical Memorandum.. This threshold
will detect all munitions potentially present on site to at least their expected depths, which were based
on recovery depths for previous projects and the most recent Department of Defense (DoD) TOI library
from the United States Army Corps of Engineers (USACE). For most of the munitions, the expected
detection depth exceeds the depth to which that munition is expected to have been buried within the
trenches. Testing will be performed during the IVS data collection to ensure that the expected response
for the smallest TOI, which is the E34R4 fuze.
K.8.2.3 Cued data will be processed for this project using the UX-Analyze (UXA) module in Geosoft’s
Oasis montaj software package as described in SOP AC-08, Process Cued Data (Appendix M). UXA
uses 1-, 2-, and 3-dipole inversion routines to determine intrinsic and extrinsic parameters for potential
sources that closely match the collected cued data. Once these parameters have been determined for
potential sources, the intrinsic parameters (polarizabilities) modeled for potential sources can be compared to the same parameters for library objects to determine the degree of match between the two.
Output from data processing will include all inversion results and decision metrics derived from library
matching. The decision metrics will give a reasonable indication of whether a given target will be classified as TOI or not.
K.8.2.4 Classification of cued data will generally be performed as described in SOP AC-08, Process
Cued Data (Appendix M) in that comparisons of the collected data to the site-specific munitions library
compiled for the project will be the primary metric used to guide the dig/no-dig decision on the ranked
dig list to be submitted following classification.
K.8.2.5 The site-specific library will consist of polarizabilities from the most recent version of the DoD
TOI Library maintained by the USACE. As many of the suspected munitions are not in the current version of the library, test MM2x2 data will be collected over TOIs at the site and added to the site-specific
library if available. If the TOIs are not available, similar sized items will be included in the AGC library.
In addition, cluster analysis will be performed with the cued AGC data to identify similar items which
are not included in the AGC library. It will also be updated, as necessary, based on the results of
training digs performed based on comparison of targets to a more comprehensive library and on the
cluster/feature space analysis. However, some targets may be classified as digs at the analyst’s discretion regardless of library match metric, particularly large axially-symmetric objects potentially representative of suspected or confirmed munitions at the site, which are also not represented in the
current library and for which inert examples are unlikely to be available for testing. Justification will be
provided for any analyst-added digs.
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K.8.2.6 Objects will be classified into one of the following three categories:
•
•
•

Category 1: TOI (highly likely to be MEC);
Category 2: Non-TOI (highly unlikely to be MEC);
Category 3: Inconclusive (data cannot be analyzed).

K.8.2.7 Objects will be placed on a ranked anomaly list, arranged in order from highest likelihood the
object is a TOI to highest likelihood the object is a non-TOI. A stop-dig threshold between TOI and nonTOI (i.e., the last TOI on the dig list) will be defined by the analyst. The USACE will review the classification results with respect to the validation seeds and other pertinent validation data prior to acceptance.
Changes may be made to the classifier used and the dig list as a result, as necessary, prior to acceptance.

GEOPHYSICAL QUALITY CONTROL
Geophysical field personnel, data processors, and the quality control (QC) Geophysicist will implement
the geophysical QC program in a consistent, systematic fashion. The Site Geophysicist will ensure the
daily functionality tests are performed and the data processor will confirm that all measurement performance criteria (MPC) defined in Worksheet #22 of the UFP-QAPP have been achieved prior to submitting the data to the QC Geophysicist for review. The QC Geophysicist will verify that the data submittal is complete and meets all MPC prior to delivering the data to the USACE Quality Assurance
Geophysicist.

K.9 REQUIREMENTS FOR INTRUSIVE OPERATIONS
The following sections discuss the requirements for intrusive operations that are applicable to LF029.
Intrusive Operations will be performed in accordance with SOP MEC-05.03, Intrusive Investigation, in
Appendix M.

PRE-OPERATIONAL EXCERCISES (HUNTSVILLE SURVEY/MACOM/DA PREOP AND TABLE TOP)
Following the surface clearance and prior to intrusive operations, pre-operational exercises will be
conducted. Table Top exercises involving site personnel and emergency response agencies will be
conducted to ensure all roles and responsibilities are clearly defined and the agencies and departments are ready to start operations. A Huntsville Survey will be conducted before beginning field IM
intrusive operations. CEHNC will prepare the survey plan, identify the survey team, and conduct the
Huntsville Survey for operations related to BWM, CWM. CCDC CBC, and Parsons procedures will be
assessed during the Huntsville Survey. Following the Huntsville Survey, a Major Army Command (MACOM)/DA Pre-Op will be conducted to verify the site is prepared for intrusive operations.

AIR MONITORING
K.9.2.1 CCDC CBC will perform air monitoring during intrusive operations to indicate to site workers
when a hazardous atmosphere is present and to maintain a record of worker exposure to airborne
chemical agent (GB). CCDC CBC will conduct air monitoring in accordance with the Air Monitoring Plan
in Appendix G. The Air Monitoring Plan presents a detailed discussion on worker exposure limits, the
types of air monitoring that will be performed during intrusive operations, specific requirements of the
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monitoring systems, specific monitoring locations, and SOPs. Air monitoring procedures not addressed
in the plan will require written guidance or concurrence from CCDC CBC Environmental Monitoring
Laboratory management.
K.9.2.2 The only chemical agent of concern for air monitoring is nerve agent (GB). Air monitoring for
GB will be conducted at LF029. Table K.6 presents the chemical of concern and airborne exposure
limits. CCDC CBC does not have real-time air monitoring capabilities for biological agent.

Table K-5

Chemical Agents of Concern for Air Monitoring

Chemical Name
Isopropyl methylphosphonofluridate

Abbreviation
GB (Sarin)

CAS
Number
107-44-8

Airborne Exposure
Limit
WPL
STEL/VSL
(mg/m3)
(mg/m3)
0.00003
0.0001

Abbreviations and Acronyms:

CAS – Chemical Abstracts Service
mg/m3 – milligram per cubic meter
STEL – short-term exposure limit
VSL – vapor screening level
WPL – worker population limi

DOWNWIND HAZARD MODELING CALCULATIONS
A meteorological monitoring station will be set up to monitor the weather conditions that will be input
into D2PC® to establish downwind hazard distances. D2PC will be used a minimum of hourly to calculate safe operating distances. Both D2PC uses real-time weather conditions, stability factors, agent
characteristics, and can calculate specific distances for zones of protection.

MEDICAL SUPPORT
K.9.4.1 On-site medical support will be provided during all intrusive activities conducted within the
established EZ during the IM. On-site medical support will be provided in accordance with DA pamphlet
(DA PAM) 40-173 and 29 Code of Federal Regulations 1910.120. The on-site medical response team
will include one state or nationally registered EMT who is certified in advanced life support (ALS)
measures (e.g., an EMT-P), with special training in CWM casualty care; one EMT (or higher level); and
an ambulance stocked with equipment sufficient to respond to emergencies associated with
CWM/MEC operations. On-site medical personnel will attend and be available for site-specific training
and will be actively involved in training scenarios in preparation for CEHNC and DA inspections.
K.9.4.2 Appropriate protocols, medical control, and an ALS vehicle designated for patient transport
will be available during all operations within the EZ and during operations where direct access to suspect CWM is required. The ALS-certified EMT-P, an EMT, and an associated vehicle will be available to
respond to any medical emergencies or exposures involving compromised airway, breathing, or circulation.
K.9.4.3 Suspected or actual CA or BA casualties will be transported to a Level 1 trauma center:
University of New Mexico Hospital
2211 Lomas Blvd. NE.
Albuquerque, NM 87106 ,
(505) 272-2111
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K.9.4.4 Transport to University of New Mexico Hospital will consist of airlift via a standing agreement
with Gerald Champion Regional Medical Center.
K.9.4.5 The primary hospital for non-CA related, life-threatening medical emergencies is:
Gerald Champion Regional Medical Center (Level 4)
2669 N. Scenic Dr.
Alamogordo, NM 88310
(575) 439-6100.
K.9.4.6 For non-life-threatening medical issues:
Champion Urgent Care
2539 Medical Dr.
Alamogordo, NM 88310
(575) 466-5801
K.9.4.7 A map with driving instructions and a list of emergency numbers will be carried in each site
vehicle and by all personnel with health and safety responsibilities. A Memorandum of Agreement for
medical support will be executed with the University of New Mexico Hospital and Gerald Champion
Regional Medical Center prior to initiation of intrusive operations. Additional details on medical support
are provided in the APP/SSHP in Appendix A.

EMERGENCY OPERATIONS
K.9.5.1 In the event of an emergency condition, Parsons Site Management Team will coordinate with
the CEHNC Ordnance and Explosives Safety Specialist (OESS) on site and perform notifications. Initial
notifications will be made to:
•
•
•

Allyn Allison, CEHNC Project Manager: 256.895.1121
Angie Welch, Parsons Project Manager: 678-969-2393
HAFB Command Post: 575-572-4900

K.9.5.2 The downrange team(s) may institute emergency procedures to locate and mitigate a suspected release of CA. These procedures can include covering the location of the suspected release
with plastic, containerizing suspect CA containing material, and/or securing lids on containers. The
evacuation, assembly point, site control zones, hospital route maps, and emergency telephone numbers will be available in all site vehicles and posted within the command post at the site.
K.9.5.3 Emergency preparation and coordination will be tested and verified during the various project
preplanning meetings and the pre-operation safety training. Additional information is included in the
Protection Action Plan (UFP-QAPP, Appendix E).

PPE
K.9.6.1 PPE will be used based on the specific hazard(s) associated with each task of the BWM/CWM
response. For the anticipated operations at LF029, the following types of PPE may be required to protect site workers from exposure to BA/CA or other site constituents that may be encountered: Level D,
Level C, and Level B (if required based on site conditions). Table 11.1 in the MRCSS (Appendix D of
this QAPP) illustrates the selection criteria and upgrade criteria for PPE.
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K.9.6.2 Intrusive operations will begin in Level C PPE (due to potential presence of BA) with the capability to upgrade to Level B PPE if necessary. A remote-controlled excavator will be used for this operation and will not require an air cylinder to be provided. A cascade air system will be provided for
personnel needing to work inside the VCS (waste sorting operations). While using elevated PPE levels,
heat stress will be a major factor for downrange personnel. Personnel will be monitored closely by the
UXOSO and the on-site medical support team to ensure they are not being stressed. Designated
work/rest schedules will be implemented based on level of PPE, ambient temperatures, and amount
of energy being exerted by the downrange team. Cooling vests or other controls will also be used when
required.
K.9.6.3 The UXOSO will ensure personnel are trained in proper PPE selection, proper fit of PPE, and is
donned, used, and doffed properly. The UXOSO will also ensure PPE complies with OSHA, USACE, and
UFP-QAPP guidance. Generally, PPE will be reassessed if, previously unidentified or unanticipated
chemicals, hazards, or tasks are encountered
•
•
•

Airborne detections of hazardous chemicals;
Airborne concentrations exceed action levels; or
Site conditions, which impact PPE performance, change (e.g., hot weather).

K.9.6.4 PPE can be downgraded when hazards have been removed or MINICAMS results for at least
three cycles have decreased to below the action level of the PPE in use (dependent upon task). Additional details on work/rest schedules and PPE are provided in the APP/SSHP in Appendix A.

DECONTAMINATION PROCEDURES
K.9.7.1 A PDS will be established in the CRZ for personnel to decontaminate and remove contaminated PPE when exiting the EZ. The PDS will be staffed by a PDS Team and Rescue Team during all
downrange intrusive operations that could potentially result in BWM/CWM exposure. Decontamination operations will be conducted pursuant to the details in the APP/SSHP in Appendix A.
K.9.7.2 Shower facilities will be provided in the SZ to ensure field personnel remain compliant with the
hygiene practices and facilities guidance in DA Pamphlet (DA PAM) 40-173 and Interim Guidance CWM
Responses and Related Activities (01APR09).
K.9.7.3 An Emergency PDS (EPDS) (preliminary, downrange decontamination area consisting of
brushes, wash basins, and containers filled with bleach, soapy water, and rinse water) will also be
established immediately upwind of the excavation area.
K.9.7.4 Downrange personnel will process through the EPDS after the initial detection of CA that exceeds their PPE and prior to reporting to the PDS. If three consecutive alarms for CA exceeding their
level of PPE are reported by CCDC CBC/MINICAMS, the downrange personnel will return to the PDS for
processing. If directed by the UXOSO, downrange personnel can return to the PDS before the third
consecutive alarm for CA. The PDS will consist of multiple decontamination stations and a decontamination monitoring area to verify each downrange team member has been sufficiently decontaminated
prior to leaving the CRZ. Contracted on-site medical support will be available to provide first response
during CWM/CA-related operations and treat decontaminated personnel after decontamination has
been verified via CCDC CBC/MINICAMS at the decontamination monitoring area.

INTRUSIVE EXCAVATION/INVESTIGATION
K.9.8.1 Intrusive investigation will consist of excavation of burial trenches and select single-point
anomalies (Section K.8.2 for single-point anomaly discussion). All excavations will be conducted inside
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the VCS using a remote-control robotic excavation system operated by Parsons’ subcontractor, Robotics Fabrication, Inc. (RFI). Robotic excavation maximizes worker safety by eliminating exposure to an
unintentional detonation and/or an agent release and by minimizing down-range stay-times. Operations with earth moving machinery will proceed in accordance with the requirements in SOP HS-05.04,
Heavy Equipment, and RFI SOPs 13, 14, and 16 in Appendix M.
K.9.8.2 The intrusive operations will be conducted by personnel divided into teams. Each team will
have assigned duties. In some instances, individuals may be considered a member of more than one
team. For example, a member of an off-duty downrange team may sometimes participate in the PDS
team or a rescue team. Teams required for the intrusive operations are shown in Table 17.1.
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Intrusive Teams

Team Roll
Team Personnel
Command Post Operations (outside of the EZ)

Site Management
Team

Site Manager, SUXOS, UXOSO, UXOQCS, and Sample Coordinator

Robotic Excavation RFI, one team lead and one support operator
Team
Medical Support

MedExpress on-site ambulance

Contaminant Reduction Zone Operations

PDS

UXO Technician III Team Leader, UXO Technician II, and UXO Technician I

Rescue Team

2 UXO Technicians

Downrange Teams (inside the EZ)

Assessment/Package/Transport/Waste
Sorting

Team Leader (UXO Tech III), UXO Tech II, and UXO Tech

X-ray

2 UXO Technician supplied by USA Environmental

Cascade Operator

1 UXO Technician

Excavations will be conducted as a CWM/BWM response in accordance with the MRCSS
(UFP-QAPP Appendix D). Two experienced RFI operators (one team lead and one support operator)
will conduct the excavation using the JD120 excavator or similar with a 24-inch bucket and thumb.
Robotic operations will be conducted in the CP with a range of up to 1,500 feet away from the VCS.
The CP will observe excavation via a camera system. The SOPs for robotic excavation are included in
UFP-QAPP, Appendix M. Because a CAFS will be in operation during excavation, accumulation of exhaust/carbon monoxide from the excavator will not be an issue. However, if exhaust interferes with
MINICAM air monitoring, a scrubber will be fitted to the excavator.
K.9.8.3

K.9.8.4 The footprint of each of the eight suspect disposal pits and single point anomalies in LF029
will be confirmed by the DGM survey and intrusively removed. The proposed locations for the eight
suspect disposal pits are shown on Figure K.2. These locations will be modified and relocated based
on DGM results. The approach for characterizing LF029 is to excavate each suspect disposal pit across
the anomalous area and extend down to just below the native soil horizon at the bottom of the suspect
disposal pit. The burial pits identified by DGM will be excavated in their entirety. Excavation will continue until two objectives have been met:
1) The sidewalls and base of the excavation are outside of the “waste zone.” The “waste
zone” is defined as soil containing identifiable debris associated with disposal operations or other clear evidence of disposed waste (e.g., stained soil). Soil described as
“outside the waste zone” or “below the waste zone” denotes undisturbed soil or soil
clearly not impacted by waste disposal.
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2) Once the excavation is outside the “waste zone”, discrete confirmation samples will
be collected to evaluate the vertical and horizontal extent of possible soil contamination (see Worksheet #18). All excavations will remain open until analytical results have
been received. If agent detections are below the PALs summarized in Worksheet #15,
excavation is complete and can be backfilled. If agent detections are above the PALs,
then over-excavation will be conducted in the discrete area and confirmation samples
collected again. The analytical results for RCRA compounds will not impact decisionmaking in terms of excavation complete.
K.9.8.5 Sloping and benching precautions to protect against cave-ins for this project will be in accordance with 25.C of EM 385-1-1. Soil classification will be determined by a competent person per Section 25.a.02 Table 25-1 of EM385-1-1. Testing for soil classification will be conducted at a minimum
of once per shift using a pocket penetrometer or a visual test. Based on the soil classification data
summarized in Worksheet 10.3.5, the starting assumption is that the soil is “Type C soil” per Section
25.a.02 of EM 385-1-1. Sloping requirements will be in accordance with Section 25.C.01 of EM 3851-1. All excavations should be less than 20 ft in depth, with the maximum allowable slope of 34°
measured from the horizontal (1-1/2 horizontal to 1 vertical).
K.9.8.6 Excavated material will be initially staged on plastic sheeting, matting, or similar impermeable material placed adjacent to the excavation prior to placement in a container. Once enough spoils
has been removed (or if suspect MEC/CWM/BWM is identified) the downrange team will be deployed
to the VCS. The minimum level of PPE for the downrange team will be Level C due to the inability to
conduct real-time air monitoring for biological agent. Materials will be inspected and segregated in
accordance with the Waste Management Plan (Appendix L). Confirmation soil sampling and waste
disposal sampling procedures are included in Section K.11.
K.9.8.7 If suspected CWM/BWM is encountered or CA confirmed by near real-time air monitoring,
operations will proceed using the decision tree included in the Waste Management Plan (Appendix L,
Figure L-2). Segregated material will be tracked by its former location in the burial pit.
K.9.8.8 Following the completion of excavations of pits or single point anomalies within the VCS, the
VCS will be moved to the next position via a crane where it will be lowered and set up again with the
CAFS. Appendix I, the Engineering Control Structure Plan, outlines the procedures for moving and
setting up the VCS.
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WASTE MANAGEMENT

K.10.1 A Waste Management Plan is included in the UFP-QAPP as Appendix L. Figure L-1 provides an
overview of waste segregation and defines the waste streams soil; solids waste (MD/NMRD);
MEC/MPPEH/CWM/BWM, PPE, and decontamination water. Figures L-3 through L-7 contain decision
trees for final disposition of each of these waste streams. All waste will be secured pending waste
characterization results.

K.11

SAMPLING
SAMPLE TYPES

K.11.1 Samples will be collected from excavation spoils, from the bottoms and sidewalls of excavations in native material, beneath targets of interest associated with single point anomalies, and at
detonation sites.
K.11.2 Confirmation soil samples collected from pits, trenches and other potentially contaminated
areas identified during the intrusive operations will be analyzed for GB and its breakdown products,
Bacillus anthracis, Brucella melitensis, explosives, TAL metals, VOCs, and SVOCs. Confirmation soil
samples will be collected from the sidewalls at a frequency of one sample per 20 linear feet and bottoms of the excavations at a rate of approximately one soil sample per 500 square feet of area. Sidewall samples will be collected at the vertical mid-point of the sidewall. The estimated burial pit dimensions required number of confirmation samples are included in Table K.8.
K.11.3 Samples from excavation spoil will also be collected to characterize for disposal or re-use as
backfill. A 10-point composite sample will be collected at a rate of approximately one soil sample per
250 cubic yards of soil removed. Waste characterization samples will be analyzed for GB and its breakdown products, Bacillus anthracis, Brucella melitensis, explosives, VOCs, TCLP VOCs, SVOCs, TCLP
SVOCs, TAL metals, TCLP RCRA 8 metals, and any additional TCLP methods that may be required from
the receiving landfill. If the analytical results for VOCs, SVOCs, and TAL metals are below the PALs defined
in Worksheet #15 of the main UFP-QAPP (risk-based screening values), then the 250 cy yards of soil may
be used as excavation backfill. If results are not below the PALs, the TCLP data will be used to characterize the soil for disposal at an approved, offsite landfill.
K.11.4 Post-detonation samples will be collected at detonation areas for explosives and metals.
Parsons will remove munition debris and surface soil at the detonation area prior to taking post detonation soil samples. In accordance with EM 200-1-15, the incremental sampling method (ISM) will be
used for post-detonation sampling. For each planned ISM sampling unit (SU), the process consists of
determining the sampling interval, establishing the incremental sample collection grid, selecting the
sample collection origin, and collection the sample increments. It is anticipated that all increments for
initial samples will be collected using a soil probed from the upper 0 to 6 inches of soil within each SU.
SUs will be sampled using 30 increments in a 30’ x 30’ sampling unit and collected in triplicate. ISM
samples will be collected using a decontaminated soil probe in accordance with sampling procedures
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described in SOP-ENV-00, Sampling Daily Quality Control Report and SOP ENV-01, Soil Sampling (Appendix M). Results will be compared to the PALs as shown in Worksheet#15.
K.11.5 Table K.9 summarizes the number of samples by type and the associated analytes that are
estimated for the IM. While contaminants of potential concern have been identified based on known
historical munitions data, Parsons is prepared to augment analyte lists and quantities of samples in
real-time if unexpected munitions with differing MC profiles are encountered.

SAMPLE METHODOLOGY
K.11.2.1 All samples will be collected in accordance with SOP ENV-01.03_Soil Sampling (Appendix M)
using new, single use, disposable sample trowels and bowls to reduce the need for equipment decontamination and chance of introducing cross contamination. Confirmation samples from burial pits will
be collected using the excavator bucket. At no time will personnel be allowed to enter an excavation.
Employees may ONLY collect samples from the backhoe bucket when the bucket has been lowered to
the ground and the operator has removed his hands from the controls. A new, single use, disposable
sample trowel will be used to collect a grab sample of soil from the interior portion of the bucket (soil
that is not in direct contact with the bucket).
K.11.2.1 SPLIT SAMPLES
All soil samples will be divided into a minimum of three split samples. The first split sample will undergo
headspace analysis for GB to ensure that potential concentrations of GB within the sample are below
the airborne exposure limit (AEL) which is 0.0001 mg/m3 (STEL/VSL) for GB.

•

If the headspace analysis indicates concentrations of GB are present above the AEL, then soil
will be decontaminated with bleach and disposed as CA-contaminated soil. Further analyses
will not be performed.

•

If the headspace analysis reveals GB concentrations below the AEL, then the soil sample will
be disposed of as CA-contaminated soil. Further analyses will not be performed.

•

If the results of the headspace analysis indicate the soil is non-detect for GB, then the second
split sample will be couriered to Combat Capabilities Development Command Chemical Biological Center (CCDC CBC) for low-level extraction for analysis of GB/ABPs Bacillus anthracis,
and Brucella melitensis.

•

If the analytical results from the low-level extraction/analysis by CCDC CBC indicate the presence of BA/CA, the soil will be classified as BA or CA-contaminated and the headspaced split
sample and the third split sample will be disposed as BA/CA-contaminated soil. Further analyses will not be performed.

•

If the analytical results from the low-level extraction/analysis by CCDC CBC analysis do not
detect BA/CA, the third split sample, which will have been held under chain-of-custody (COC)
procedures, will then be sent to GCAL for non-agent analyses.

Figure L-3 (Appendix L) shows a generalized graphic representation of the soil sample process.
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AQUEOUS SAMPLING

K.11.2.2.1
IDW water will be collected throughout the field effort. Decontamination water will be
collected and stored in drums or other approved containers at the PDS until the containers are determined to be sufficiently full. Once a container has been filled, the decontamination water will be classified as IDW water and the container will be transported and stored at the drum staging area and
sampled for waste characterization. In order to characterize the IDW water, aqueous samples will be
collected and analyzed to determine the appropriate disposal stream. Aqueous samples will be divided
into a minimum of two splits.

•

The first aqueous split sample will be transported via courier to CCDC CBC for low-level extraction for analysis of GB/ABPs Bacillus anthracis, and Brucella melitensis. If analytical results
from CCDC CBC indicate the presence of CA/BA, the IDW water will be classified as CA/BAcontaminated and the second split sample will be disposed of as CA/BA-contaminated water.

•

If the analytical results from CCDC CBC analysis do not detect CA/BA, the second aqueous split
sample, which will have been held under COC procedures, will then be sent to GCAL for waste
characterization analysis. Depending on results, the IDW water would then be classified either
as hazardous or nonhazardous for disposal.

K.11.2.2.1
Figure L-7 (Appendix L) shows a generalized graphic representation of the aqueous
sample process.
K.11.2.3

WIPE SAMPLING

Because there is no real-time air monitoring for BA or headspacing for BA, non-porous materials with
suspect BA may be wipe sampled to aid in MDAS certification. All excavations will be left open pending
analytical results for soil confirmation samples. Wipes for biological agents will be collected using the
S3 Biosampler Kit (Quicksilver Analytics, Abingdon, MD) in accordance with SOP APG H&S 04.01, Wipe
Sampling Procedures (Appendix M). A hand-held field screening tool, such as the BioCapture 650 or
similar, may also be used screen materials that are suspect for BA.
K.11.2.4

ANALYTICAL TURN-AROUND TIME

All excavations will be left open pending analytical results for soil confirmation samples. A typical turnaround time for agent analyses for CCDC CBC is 48 hours. Further, 5-day turn-around time has been
requested for all non-agent analyses performed by GCAL to minimize the amount of wait time between
excavation and backfilling.

K.11.2.5

SAMPLE CONTAINERS, PRESERVATION, AND HOLD TIMES

Worksheets #19 &30 of the UFP-QAPP summarizes the analytical methods for each sampling matrix,
including the required sample volume, containers, preservation, and holding time requirements. Details concerning sampling handling, including the laboratory point-of-contact shipping address, are included on Worksheets #26 & 27. Other laboratory contact information is provided on Worksheets #4,
7, & 8.
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Table K-8 Estimated Disposal Pit Dimensions and Confirmation Sample Quantities
Waste Pit
Designation

Lengt
h (ft)

Width
(ft)

Total
Perimeter (ft)

Footprint
(sq ft)

NMED Required
Number of Sidewall Samples
(1 per 20 lf)

NMED Required
Number of Floor
Samples
(1 per 500 sq)

Total Number
of Confirmation
Samples

A1
A2
A3
A4
A5
A6
A7
A8

33
53
45
123
12
49
29
16

16
21
25
21
12
21
12
8

98
148
139
287
49
139
82
49

538
1093
1110
2523
151
1009
353
135

5
8
7
15
4
7
4
4

2
3
3
6
1
3
1
1

7
11
10
21
5
10
5
5

ft =
feet

Total Discrete Samples

76

sq ft = square feet
lf = linear feet
NMED = New Mexico Environment Department

Table K-9 Total Estimated Number of Samples and Required Analyses
Sample Type
Confirmation Soil – Burial
Pits (Discrete)
Confirmation Soil – Single
Point Anomalies (Discrete)
Post-detonation samples
(ISM)
Wipe (Non-porous materials w/ suspect BA)
Soil Disposal or Re-use
Characterization (10 point
composite)

IDW Water

Appendix K

Lab: Analytical Group
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, TAL metals, VOCs, and SVOCs
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, TAL metals, VOCs, and SVOCs

Estimated No.
of Field Samples
76

20

GCAL: Explosives and Metals

2

CCDC CBC: Bacillus anthracis, Brucella melitensis

20

CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis
GCAL: Explosives, VOCs, TCLP VOCs, SVOCs, TCLP SVOCs, TAL
metals, TCLP RCRA 8 metals, and any additional TCLP methods
that may be required from the receiving landfill (TBD).
CCDC CBC: GB/ABPs, Bacillus anthracis, Brucella melitensis

20

GCAL: Explosives, TCLP VOCs, TCLP SVOCs, TCLP RCRA 8 metals, and any additional TCLP methods that may be required from
the receiving landfill (TBD).

10

W912DY-17-D-0005, TO F-0776

June 2019

Former Army Landfill Holloman AFB (SWMU 104)
Otero County, New Mexico
Field Summary Operations

Revision 0
Page K-27

K.12
RECOVERED MPPEH AND SUSPECT
CWM/BWM MANAGEMENT AND DISPOSAL
The overall general approach when encountering MEC/Suspect BWM/CWM is graphically depicted in Figure
L-4 (Appendix L). Additional details are provided in the sections below.

MPPEH
K.13.1.1
If conventional MPPEH is recovered during IM field activities, Parsons will manage and dispose of the MPPEH on-site in accordance with SOP MEC-01.04, Demolition Operations, in Appendix M. Prior
to any action on the MPPEH, the SUXOS and UXOSO will determine each item’s suitability for movement
and document the decision to move in accordance with EM 385-1-97, Errata Sheet 5. If the SUXOS determines the MPPEH is suitable for movement or relocation, it may be consolidated with other munitions for
more effective disposal and reduce environmental impacts. A collection point will be established based on
HAFB direction.
K.13.1.2
If MPPEH is determined by the SUXOS and UXOSO to be unacceptable to move, they will be
conspicuously marked and a plan developed to remotely move the munition a safe distance from the excavation where a detailed evaluation will be conducted to facilitate a possible path forward or the MPPEH will
be blown in place if the various safety requirements can be met. See the MRCSS in Appendix D and Figure
L-5.

SUSPECT BWM/CWM
K.13.2.1
If suspect BWM or CWM is identified during the inspection of material in or recovered from
the excavation, the downrange team will further assess the item and make a determination and classify the
item as BWM, CWM, MEC, MPPEH, MD, or NMRD. If the item is classified as suspect BWM or CWM, procedures for packaging are included in CWM-00.01 CWM Packing SOP (Appendix M). After packing the item
will be transported to the IHF on the day of discovery. If the suspect BWM/CWM cannot be placed in the IHF
on the day of discovery, the item will be guarded until it is transported. The transportation route from LF029
to the IHF is illustrated on Figure K.1.
K.13.2.2
If the item is not determined to be suspect BWM/CWM; it will be disposed of in the appropriate method given the final classification of the item. See Figure L-5 and Appendix L for the decision
process.

MEC/SUSPECT BWM/CWM ACCOUNTABILITY
The field team will record and maintain a detailed accounting of all MPPEH and suspect BWM/CWM encountered during the field investigation. This accounting will include the amount of MPPEH and suspect
BWM/CWM, nomenclature, location, depth, and final disposition. Digital photographs are to be taken of all
MPPEH and suspect BWM/CWM. Example photographs of MD found during the investigation will also be
collected. The IM Report will contain tables that tabulate MEC (UXO, DMM) and suspect BWM or CWM, and
information on MD and debris encountered during the investigation.
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SITE RESTORATION AND DEMOBILIZATION

Upon confirmation and acceptance of confirmation sampling results at each excavation pit and single-point
anomaly dig, remaining restoration efforts will be completed. Areas of operation will be returned to their
original grade using clean backfill or excavated soil within acceptable parameters and reseeded, if required.
The field team will perform a minimum of two demobilizations during the IM. The first demobilization (partial)
will be a step down process as operations and packaging of equipment and rental item and the second
demobilization will be off the installation as the CP is dismantled and returned to vendors. Additional partial
demobilizations may be necessary to support efficient operations and reduce reestablishment of capability
to conduct operations as seamless as possible. Personnel and rental equipment, unless otherwise needed
for demobilization, will be demobilized as early as possible upon completion of use. The Command Post will
be demobilized after the waste is transported off-site. Other areas may be dismantled/demobilized when
no longer needed. Final site restoration will be performed as needed and inspected and approved by CEHNC
or their designee.

K.14
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L.1 INTRODUCTION
L.1.1 This Waste Management Plan (WMP) has been developed for the management of wastes
generated during the Interim Measures (IM) at the Former Army Landfill 29 at Holloman Air Force
Base located in Otero County, New Mexico. Expected waste streams requiring disposal generated
during this project could potentially include, but are not limited to, the following:
•

Waste Soil;

•

Solid Waste including Munitions Debris (MD) and non-munitions related debris (NMRD);

•

Munitions and explosives of concern (MEC), Material Potentially Presenting an Explosive Hazard (MPPEH),
and suspect Chemical Warfare Materiel (CWM) or Biological Warfare Materiel (BWM);

•

Personal Protective Equipment (PPE), Used Sampling Equipment, and Related Waste;

•

Decontamination Water.

L.1.2 The disposal procedures discussed in this WMP are for non-RCWM items. According to the
“Interim Guidance” (Department of the Army, 1997), soil and debris contaminated with CA is not
considered RCWM. The waste streams are all considered IDW. Figure L-1 presents an overview of
the waste segregation at Landfill 29. Subsequent flowcharts throughout this appendix provide
details for the handling and disposition of the various waste streams. Figure L-2 provides a
summary of action in the event of a downrange chemical agent (CA) air monitoring detection.
L.1.3 During site activities, containers of unknown liquids or soils (e.g., bottles or cans that have no
labels, identifiable markings, or distinguishable physical characteristics) may be encountered. When
such an “unknown” is encountered, the unknown will be assessed to determine whether it could be
CWM-related, BWM-related, or explosively configured. All suspect CWM and BWM items will be
packaged and transported to the Interim Holding Facility (IHF) in accordance with Standard
Operating Procedure (SOP) CWM-01, CWM Packaging and Transportation. If the item is confirmed by
the MARB (Material Assessment Review Board) as CWM, the item will remain in the IHF until final
disposition is arranged by the Government.
L.1.4

All waste disposal operations will be conducted in accordance with the WMP.

L.2 APPLICABLE FEDERAL AND STATE OF NEW
MEXICO WASTE CODES
L.2.1 Hazardous waste regulations are specified in the 40 Code of Federal Regulations (CFR) Part
261. Hazardous waste is any solid waste that either exhibits any of the characteristics of hazardous
waste or is a listed United States Environmental Protection Agency (USEPA) waste. D-listed wastes
are wastes that exhibit the characteristics of ignitability, corrosivity, reactivity, or toxicity (D001
through D043). F-listed wastes are hazardous wastes from non-specific sources (F001 through
F039). K-listed wastes are hazardous wastes from specific sources (K001 through K151). P-listed
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wastes are acute hazardous wastes (P001 through P123) and U-listed wastes are toxic wastes
(U001 through U359).
L.2.2 The New Mexico hazardous waste rules can be found at the New Mexico Environment
Department (NMED), Hazardous Waste Bureau’s (HWB) website at:
https://www.env.nm.gov/hazardous-waste/hazardous-waste-regulation-and-authorization/.

L.3 WASTE SOIL
L.3.1 Samples from excavation spoils will also be collected to characterize for disposal or re-use as
backfill. A 10-point composite sample will be collected at a rate of approximately one soil sample per
250 cubic yards of soil removed. Figure L-3 provides a process diagram for sampling and evaluating
soil to determine whether it should be categorized as BA-contaminated, CA-contaminated,
hazardous, non-hazardous waste, or suitable for backfill. The general process involves collection of
three sample splits as follows:
1. First Split - If onsite headspace monitoring by Combat Capabilities Development Command
Chemical Biological (CCDC CBC) indicates sarin (GB) is present at or above the AEL, the soil will
be decontaminated with a 5% solution of bleach, the decontamination documented, and the soil
disposed of offsite as CA-contaminated waste.
2. If headspace monitoring indicates GB is not detected or is present below the airborne exposure
limit (AEL), a soil sample (Second Split) will be sent to the Combat Capabilities Development
Command – Chemical Biological Center (CCDC CBC) laboratory at Aberdeen Proving Ground, MD
for low-level extraction and analysis for CA/ABP and for BA to determine if the soil is BAcontaminated or if it is at or above the project action level (PAL) for GB (> 1.3 mg/kg).
a.

If the soil is determined to be BA-contaminated, it will be decontaminated with bleach
and disposed offsite as BA-contaminated waste.

b.

If the soil exceeds the PAL for GB, it will be decontaminated with bleach and disposed
offsite as CA-contaminated waste.

c.

If the soil is detected below the PAL and it is not BA-contaminated, it will be disposed as
CA-contaminated waste (no decontamination required).

3. If no BA or CA is detected in the government laboratory sample, a soil sample (Third Split) will be
sent to an offsite commercial laboratory for analysis of explosives, VOCs, TCLP VOCs, SVOCs, TCLP
SVOCs, TAL metals, TCLP RCRA 8 metals, and any additional TCLP methods that may be required
from the receiving landfill.

Appendix L

a.

If constituents are detected above TCLP criteria, the soil will be disposed of as hazardous
waste.

b.

If no constituents are detected above TCLP criteria, but the results from the respective
analysis are above Project Action Limits (PALs) and background concentrations, the soil
may be disposed as non-hazardous waste. PALs are presented in UFP-QAPP, Worksheet
#15.

c.

If no constituents are detected above TCLP criteria, and the results from the Totals
analysis are below the PALs, the soil may be stockpiled for potential reuse as backfill.
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L.3.4 Following decontamination, re-headspace monitoring is not possible due to interferences
between the bleach and the monitoring equipment. All decontaminated materials will be sent for
disposal offsite as hazardous waste and documented as decontaminated.

L.4 SOLID WASTE
L.4.1 During intrusive operations, teams may encounter munitions debris (MD) and NMRD (which
includes various materials). Debris material will ultimately be classified as BA-contaminated, CAcontaminated or non-hazardous waste. Management of this waste stream will be according to the
following process and as shown in Figure L-4.
1. If a MINICAMS alarm occurs and is confirmed by DAAMS, or if other indications of CA
contamination are observed during the investigation at that site, the debris will be containerized
and will undergo headspace screening by the air monitoring team. The items assessed in the field
to be related to BWM or CWM will be placed in containers (e.g., drums) or wrapped in plastic
capable of being sealed and heated. The containers will be heated in accordance with the
procedures outlined in the air monitoring plan (Appendix G – CDCC CBC Air Monitoring Plan), and
the ambient air in the container will be monitored for CA by the air monitoring team.
a.

If headspace monitoring reveals presence of CA vapor and the level is below the AEL, the
waste will be disposed as CA contaminated waste (with no decontamination required).

b.

If headspace monitoring reveals the presence of CA vapor above the AEL, the items will
be decontaminated with bleach. The decontamination procedure will be documented
and associated with the container the debris is placed in. For non-porous materials
capable of being washed and dried, following decontamination and removal of the
decontamination solution, the tops of the drums will be propped open to allow items to
dry. The waste will be disposed of as CA contaminated waste. Porous debris that have
been decontaminated will remain in the drum. Following decontamination, drums will be
sealed, and the exterior of the drum will be washed with a decontaminating 5% solution
of bleach and rinsed. Decontamination solution and rinse water will be drummed for later
sampling and disposal. The drums will be labeled as appropriate following sampling and
prepared for shipment to a disposal facility.

c.

If headspace monitoring is non-detect for CA, either a wipe sample or soil sample from
adjacent material will be used to determine if BA is present (see L.4.2 below).
i. If BA is detected, the material will be decontaminated with bleach and documented for
disposal as BA-contaminated.
ii. If non-detect for BA, the material may be sent offsite as non-hazardous waste or if MD,
sent offsite for smelting and recycling.

L.4.2 To analyze for BA, either a wipe sample or a media sample will be collected with multiple
splits. If a wipe sample or media sample is not feasible, a soil sample will be collected from adjacent
to the item(s). One split will be analyzed for CA via headspace monitoring, and if non-detect for CA,
splits will be sent to the offsite governmental laboratory for BA and CA/ABP analyses. If BA or CA is
detected, the material will be decontaminated with bleach and will be shipped offsite as BA and/or
CA-contaminated waste.
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L.4.3 Non-CACM/non-BACM debris material (NMRD) will be staged on site in appropriate
containers. Non-CACM/non-BACM debris material consists of debris that has no visual CA and HTRW
contamination, was not located in discolored soil, and was negative for CA during air monitoring
activities conducted during excavation. Metal bins, wood bins, or poly drums will be used to store
cultural debris as required. NMRD that is not suspect CWM will be containerized and stored in a
dumpster located in the staging area or picked up by a local solid waste facility.
L.4.4 Following decontamination, re-headspace monitoring of porous material is not possible due
to interferences between the bleach and the monitoring equipment. All decontaminated materials
will be sent for disposal offsite as hazardous waste and documented as decontaminated.
L.4.5 If sealed CAIS containing CA or industrial chemicals are encountered during the IM, they will
be handled as hazardous waste and not CWM unless CAIS with neat CA are encountered in which
case they will be handled as potential RCWM. CAIS that contain dilute CA or industrial chemicals can
be treated as hazardous waste in accordance with the Interim Guidance for Chemical Warfare
Materiel (CWM) Responses, 1 April 2009.

L.5 RECOVERED MPPEH AND SUSPECT CWM OR
BWM
L.5.1 A detailed account of all MPPEH, suspect CWM and suspect BWM encountered during the
investigation will be maintained. Initially, suspected MPPEH will be reported by the downrange team
leader, and the CP will enter the information in to the downrange log. The UXOQCS will maintain a
separate log for MEC and MPPEH indicating the general types of materials encountered and the
weight (in pounds) found in the project areas. MPPEH and suspect CWM will be handled as stated in
Appendix D – Munitions Response Chemical Safety Submission. Suspect BWM will be handled as
described in Appendix C – Biological Safety Submission. Figure L-5 provides the process for
managing these wastes. See also Figure L-4.
L.5.2 The SUXOS will designate a team leader (UXO Technician III) who will perform a 100% reinspection of all recovered items to determine if free of explosives hazards or other dangerous fillers.
This team leader will supervise the demolition of items found to contain explosive hazards and will
also supervise the consolidation of MPPEH, MD, and range-related debris segregation. Inert
munitions debris, range-related debris, and MPPEH may be stored in the same general area but will
be stored in separate containers. All known MPPEH will be stored in locked containers to prevent
materials from being added that may not have been through the inspection process.
L.5.3 The UXOQCS will conduct daily audits of the procedures used by the UXO teams and
individuals for processing MPPEH and will perform random sampling (by pieces, volume, or area) of
all MPPEH collected from the various teams to ensure that no items with explosive hazards are
identified as MD or range-related debris.
L.5.4 MPPEH inspection, certification, verification and disposition will be performed in accordance
with EM 200-1-15, EM 1110-1-4009, EP 385-1-97, DoD Instruction 4140.62 (November 25, 2008);
and DoD 6055.9 M (August 4, 2010). The CEHNC safety specialist and SUXOS will perform an
inspection of MD and/or range-related debris to verify and certify that it is free from explosive
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material. Items verified to be free of explosive hazards will be classified as material documented as
safe (MDAS). The inspected debris will be secured in a closed, labeled, and sealed container which
will carry a unique identification number. The container must be sealed such that the seal must be
broken for the container to be opened. The seal number must be recorded and maintained in the
site documents.
L.5.5 A DD Form 1348-1A (see Appendix M) will be filled out by the SUXOS and used as
certification/verification documentation. This form must show the typed or printed names of the
SUXOS and CEHNC safety specialist, organization, signature, and contractor’s home office and field
office phone number(s) of the persons certifying and verifying the debris as free of explosive
hazards. The form must also clearly state the basic material content, estimated weight, container
and seal numbers, and site location. The form will also contain the following statement:
“This certifies and verifies that the material listed has been 100% inspected and, to the best
of our knowledge and belief, are inert and/or free of explosives or related materials.”

L.5.6 The MDAS will be sent to a designated demilitarization subcontractor who will certify (on
company letterhead) that the material has been received, agrees with the provided documentation
that the sealed containers contained no explosive hazards when received, and will not be sold,
traded, or otherwise given to another party until the contents have been smelted and are only
identifiable by their basic content. This documentation must be returned to the Parsons PM and will
be incorporated in the IM report.

L.6 PERSONAL PROTECTIVE EQUIPMENT, USED
SAMPLING EQUIPMENT, AND RELATED SOLID
WASTE
L.6.1 Wastes from disposal of PPE, used sampling equipment, and other solid wastes will be
created daily during intrusive activities. These wastes will include items such as boots, fabric, tape,
disposable outer garments, and plastic sheeting. Management of PPE and other solid wastes will be
according to the following process and as presented in Figure L-6:
1. If there are no DAAMS confirmed detections of CA during air monitoring conducted during
intrusive operations, results for BA analyses for related soils and materials are non-detect, and
no other indicators of contamination, the PPE waste can be packaged in clear plastic bags,
labeled as “PPE used – not contaminated,” and disposed of as solid waste (trash) in a dumpster
or other similar container as nonhazardous waste.
2. If CA is detected by air monitoring during that day’s activities, the PPE wastes will be sealed within
a plastic bag or drum and labeled as “PPE used – contaminated.” The contents will be allowed
to off gas at least 4 hours at a temperature above 70 degrees Fahrenheit (°F) prior to the plastic
bag or drum undergoing headspace monitoring.
a.
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If CA is detected above the AEL, the contents will be decontaminated, and the
decontamination procedure documented. The waste will be staged for disposal as CA
contaminated waste.
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b.

If CA is detected below the AEL, the waste will be disposed of as CA contaminated waste
(no decontamination necessary).

c.

If CA is non-detect, then the results of BA analyses for related soil will be evaluated. If
BA is non-detect, the material can be disposed of as described above under Step 1. If
BA is detected, then the PPE will be drummed and disposed of as BA-contaminated
waste.

L.6.2 Following decontamination, re-headspace monitoring is not possible due to interferences
between the bleach and the monitoring equipment. All decontaminated materials will be sent for
disposal offsite as hazardous waste and documented as decontaminated.
L.6.3 Wastes from sampling will be produced on a regular basis. Sample jars remaining onsite that
still contain media should be placed in appropriate containers after it is determined whether their
related splits were contaminated. Sample jars containing media will be managed according to the
following process (see Figure L-4).
1. If air monitoring of headspace vapors indicates CA above the AEL, all jars from all splits onsite will
be decontaminated with bleach. Jar lids will be removed to allow media to contact the bleach. All
jars, lids and media will be disposed of as CA-contaminated waste.
2. If air monitoring of headspace vapors indicates CA below the AEL or there is no detection of CA,
the jars for Split 1 (headspace monitoring) and Splits 2 and 3 (metals or explosives) will be held
in chain of custody until the low-level results are determined using Split 2.
a.

If low-level results indicate a presence of CA above the HWCLs, the remaining splits
onsite will be decontaminated according to process 1 above and disposed off-site as CA
contaminated waste.

b.

If low-level results indicate a presence of CA below the HWCLs, the remaining splits onsite
will be disposed as CA-contaminated waste (no decontamination necessary).

c.

If low-level results indicate no presence of CA or ABPs, the third split (metals and
explosives) will be forwarded to the commercial laboratory for HTW analysis.

L.6.4 Sample jars (i.e. headspace splits held on site) which contain non-contaminated media
(verified through low-level analysis) may be placed in any noncontaminated media container (e.g.
drum, dumpster, etc.). Records should be maintained as to where used sample jars are disposed,
either on a container log, container record, or sample log.
L.6.5 The on-site laboratory is expected to generate small quantities of several types of waste.
These wastes include: spent isopropyl alcohol, spent acetone, spent bleach, sharps (i.e., needles,
syringes), spent decontamination water, and used mass selective detector pump oil. These wastes
are not expected to be CA-contaminated. Waste profiles will be developed based on generator
knowledge and wastes will be packaged and staged for disposition.

L.7 DECONTAMINATION WATER
L.7.1 Wastewater will be produced through equipment and personnel decontamination or as
encountered in an excavation. Equipment and personnel decontamination waters from the PDS will
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be collected daily in holding tanks or drums. Water will be pumped and containerized on an asneeded basis. The date the water is collected will be marked on the side of the container and
included in the electronic drum/container log that is maintained by the waste/sampling coordinator
and monitored by the UXOQCS. The wastewater will be segregated into categories.
•

Decontamination solutions used during operations when DAAMS confirmed air monitoring detections of
CA or other hazardous constituents have occurred or when CACM, BACM, CWM or BWM is encountered.

•

Decontamination solutions used when no CACM, BACM, CWM or BWM has been encountered and there
have been no DAAMS confirmed air monitoring detections of CA or other hazardous constituents.

•

Water pumped from an excavation when DAAMS confirmed air monitoring detections of CA or other
hazardous constituents have occurred or when CACM, BACM, CWM or BWM is encountered.

•

Water pumped from an excavation and containerized when no CACM, BACM, CWM, or BWM has been
encountered and there have been no DAAMS confirmed air monitoring detections of CA or other
hazardous constituents.

L.7.2
L-7:

The liquid waste stream will be managed by the following process and as presented in Figure
1. If air monitoring confirms a detection of CA, if CACM, BACM, CWM, or BWM is encountered, or if
there is stained or discolored soil or other indications of HTW, aqueous samples will be collected
for offsite CA/ABP analysis. If separate phase liquids are encountered in the container, care will
be taken to sample each phase to allow for proper disposal characterization. One composite
sample will be collected for every five drums or 200 gallons of accumulated aqueous investigative
waste. The composite sample will be analyzed for disposal characterization and will be collected
using either disposable bailers or a powered sampling pump with disposable tubing. Headspace
monitoring is not conducted before shipping aqueous samples offsite.
a.

If BA is detected in an aqueous sample, it will be decontaminated with bleach and
disposed offsite as BA-contaminated waste.

b.

If CA is detected in an aqueous sample at a concentration equal to or greater than the
HWCL, bleach will be added to decontaminate. The waste will be labeled, staged, and
disposed as CA-contaminated waste.

c.

If the sample has CA detections below the HWCL, the waste will be disposed as CAcontaminated waste (no decontamination necessary).

d.

If no CA is detected, the second sample split will be shipped offsite to a commercial
laboratory for disposal characterization analyses for total TAL metals, explosives, VOCs,
SVOCs, TCLP-metals, TCLP- VOCs, pH, and ignitability for disposal documentation.

2. If constituents are detected above TCLP criteria or hazardous characteristics are present as
indicated by the totals analyses, the decontamination solution will be disposed offsite as HTWcontaminated waste. If it is not characteristically hazardous, is non-detect for CA and ABPs (above
their respective PALs), and does not contain other hazardous constituents, the solution will be
disposed off-site as nonhazardous waste.
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L.8 TRACKING OF WASTE CONTAINERS
L.8.1 The following tracking system will be used for each waste stream encountered. The tracking
system will be administered by the SM (or designee) and reviewed by the UXOQCS. Every container
will be tracked from point of recovery to disposal as follows:
1. Drums will initially receive a temporary number that will change to a permanent number according
to headspace monitoring results, laboratory analysis, etc. This system allows for a more
streamlined approach to characterize waste and for the consolidation of waste into larger
containers for disposal. Temporary drum numbers will be designated as “T-001,” “T-002,” etc.
and will be tracked via an electronic spreadsheet as well as the container log shown found in
Appendix M. After it is deemed necessary that a drum or other container receives a permanent
number, the drum will be marked according as follows.
2. Each container will be given a unique container number that will be marked directly on the top
and side of the container. The container number will be an alphanumeric sequence that identifies
both the site waste stream and container number. Waste stream designations for the project
consist of the following:
a.

CA-Contaminated Soil: CAS

b.

Decontaminated CA soil: DS

c.

HTRW-Contaminated Soil: HTWS

d.

Decontamination Water: H2O Decon

e.

Personal Protective Equipment/Solid Waste: PPE/SW

f.

On-site Laboratory Waste: LW

g.

Intact Container: IC

h.

Other debris: OD

i.

Munitions Debris: MD

j.

Material documented as safe: MDAS

L.8.2 An example container number follows: HAFB-LF29-MD-001. This designation identifies the
container as being from the Holloman Air Force Base (HAFB) Landfill 29 (LF29, containing munitions
debris, and identified as container number 1. Containers will be sequentially numbered with no
numbers reused (e.g. HAFB-LF29-MDAS-001, HAFB-LF29-OD-002, HAFB-LF29-H2ODECON-003, etc.).
For soils that can be in more than one category (e.g., CAS and HTWS), the more hazardous category
will take precedence (for this example, CAS).

L.9 TRANSPORTATION
Upon receipt of analytical data and the waste approval code from the disposal facility, transport of
the containers to the appropriate facility will be arranged. An approved disposal contractor will be
used as a transporter, and the waste will be disposed of at an appropriate approved disposal facility.
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Shipments will be coordinated and scheduled when a sufficient number of containers have accrued
or when a specific waste stream is exhausted. The scheduling will also account for any state
mandated storage periods.

L.10

DISPOSAL DOCUMENTATION

All disposal documentation will be in full compliance with applicable rules and regulations, including
DA PAM 385-61, USEPA requirements, and DOT Hazardous Material Regulations (49 CFR 100-199).
Holloman AFB will be listed as the generator of all waste streams and will provide a person
responsible for signing required paperwork. Copies of all disposal documentation paperwork will be
maintained in the site filing system by the SM. For items that had once been CA-contaminated but
were subsequently decontaminated, certification of decontamination will be required prior to release
outside government control. Disposal documentation will be included in the IM report.

L.11

WASTE PROFILE SHEET

Prior to shipment of non-CWM-related waste from the worksite, samples will be forwarded to a
commercial laboratory. From this analysis, a waste profile sheet will be produced for each of the
waste streams. For waste containing CA, the headspace or lab analysis will be used to characterize
the waste for disposal.

L.12

SHIPPING LABELS

L.12.1 All containers will be labeled in accordance with DOT and USEPA regulations and restrictions.
The following is an example of information pertaining to shipment of CA contaminated materials:
Shipping Name:
ID Number:
Reportable Quantity (RQ) and notation, if over
100 pounds
DOT Label (49 CFR 172.430)
Consignee's or consignor's name and address

Poisonous liquids (or solids), n.o.s. (sulfide bis 2chloroethyl)
UN2810 (for liquids) or UN2811 (for solids)
RQ, poisonous liquids (or solids), n.o.s.
6.1 UN2810 PG I (D003) or 6.1 UN2811 PG I (D003)
Poison
Holloman AFB

L.12.2 Additionally, each outside container will be marked on the top and sides with the following
information:
1. Generation date
2. Waste approval code
3. USEPA identification number
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4. Hazardous waste label
5. Unique drum number
6. Waste profile sheet number

L.13

MANIFESTING

Parsons, as the shipping agent, is responsible for manifesting the waste in compliance with existing
rules and regulations. Waste will be properly manifested and sent to disposal facilities with a
Hazardous Waste Manifest. This form will be provided by the waste shipment and disposal contractor.
The manifest will be signed by a representative from Holloman AFB. An EPA identification number
specific to this site, if hazardous waste is manifested, will need to be obtained.

L.14

WEIGHT SLIPS

A signed weight slip will be furnished to Holloman AFB and the CEHNC indicating the actual weight of
the waste that has been shipped to the approved disposal facility.

L.15

NOTIFICATION OF WASTE SHIPPED

A notification of waste shipped form, required under the Land Ban Disposal restrictions, will be
completed by the waste management subcontractor. This form will identify treatment standards
required in 40 CFR 268. This form will be prepared as an addendum to the manifest.

L.16

CERTIFICATE OF DISPOSAL/DESTRUCTION

A certificate of disposal/destruction indicating acceptance of materials by the disposal facility will be
signed by the disposal facility representative and furnished to Holloman AFB and the CEHNC within
90 working days after the disposal action has been completed. The completion of this form will be
coordinated by Parsons.
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FIGURE L-1 | OVERVIEW OF WASTE SEGREGATION AT LANDFILL 29
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BWM: Biological Warfare Materiel
CA: Chemical Agent
CWM: Chemical Warfare Materiel
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FIGURE L-2 | DOWNRANGE CA DETECTION
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FIGURE L-3 | SOIL SAMPLE EVALUATION AND WASTE DISPOSITION FINAL
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FIGURE L-4 | SOIL AND SOLID WASTE MANAGEMENT AND DISPOSITION PROCESS FINAL
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FIGURE L-5 | RECOVERED MPPEH/SUSPECT CWM/BWM MANAGEMENT AND DISPOSITION PROCESS FINAL

RECOVERED
MPPEH / SUSPECT CWM OR BWM

IS ITEM
SUSPECT
BWM/CWM?

YES

DOWNRANGE TEAM ASSESS
SUSPECT ITEM

NO

NO

ITEM WILL BE CERTIFIED AND VERIFIED AS MDAS.
ITEM WILL BE CONTAINERIZED WITH OTHER MDAS
AND THE CONTAINER WILL BE SEALED. WHEN THE
CONTAINER IS FILLED, IT WILL UNDERGO
HEADSPACE ANALYSIS

SEE FIGURE L-4
Solid Waste (MD)

DOES ITEM
PRESENT AN
EXPLOSIVE
HAZARD?

YES

IS ITEM
INTACT?

SUSPECT ITEM FURTHER
ASSESSED USING X-RAY

DOES SUSPECT ITEM
SHOW A LIQUID LINE?

NO

YES/UNKNOWN

IS ITEM
ACCEPTABLE TO
MOVE?

YES

MEC DISPOSAL WILL BE
PERFORMED AT THE
DESIGNATED DISPOSAL AREA.
MEC MAY BE CONSOLIDATED
FOR DISPOSAL.

Acronyms:
CWM: Chemical Warfare Materiel
BWM: Biological Warfare Materiel
IHF: Interim Holding Facility
MARB: Materiel Assessment Review Board
MD: Munitions Debris
MDAS: Material Documented As Safe

YES

SEE FIGURE L-4
Solid Waste (MD)

NO

DOWNRANGE TEAM PACKAGES
TRANSPORTS, AND STORES ITEM
IN IHF, AND DATA
PROVIDED TO MARB
IS THERE
A BWM/CWM
HAZARD OR
ADDITIONAL MEC
HAZARD AT
LOCATION?

NO

CONDUCT DISPOSAL
OPERATION IN PLACE

YES

CONDUCT REMOTE
RELOCATION OPERATION
TO MOVE ITEM TO THE
DESIGNATED DISPOSAL
AREA.

MEC: Munitions and Explosives of Concern
MPPEH: Material Potentially Presenting an Explosive Hazard
PINS: Portable Isotopic Neutron Spectroscopy

NO

SUSPECT ITEM IS
STILL A HAZARD

FIGURE L-6 | WASTE PPE MANAGEMENT AND DISPOSITION FINAL
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FIGURE L-7 | WASTE WATER MANAGEMENT AND DISPOSITION FINAL
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PURPOSE

This summary sheet itemizes the Parsons Environmental Services Sector standard operating procedures
(SOPs) selected for a project and confirm those SOPs are suitable. This sheet lists the selected SOPs
(Section 3) and verifies the suitability of the selected procedures through signature of the applicable
project personnel (Section 4).

2.

PROJECT INFORMATION

Project Name

Holloman Air Force Base Interim Measures

Project Location

New Mexico

Project Number

W912DY-17-D-0005, TO F0776

3.

SELECTED STANDARD OPERATING PROCEDURES

The following SOPs have been selected for use on this project:
Revision

Effective
Date

Modified?
(Y/N) (1)

Assemble and Verify Operation

03

10/11/2017

N

AC-02.03

Test Sensor and System AT IVS

03

10/18/2017

N

AC-03.02

QC Seed Placement and Evaluation

02

10/12/2017

N

AC-04.02

Perform Dynamic Survey

02

10/10/2017

N

AC-05.03

Process Dynamic Survey Data

03

10/12/2017

N

AC-06.02

Collect Cued Background Measurements

02

10/12/2017

N

AC-07.02

Collect Cued Target Measurements

02

10/10/2017

N

AC-08.04

Process Cued Data

04

3/21/2018

N

AC-09.03

Verify Recovered Objects are Compatible with
Predictions

03

10/12/2017

N

AC-10.02

Validate Classification Process

02

10/12/2017

N

AC-20.01

Blind Seed Firewall Plan

01

10/12/2017

N

AM MT-08

Analysis of Chemical Warfare Agents and Agent
Breakdown Products in Solid, Liquid, and Wipe
Matrices using Gas Chromatography/Mass
Spectrometry

10

10/17/2016

N

AM MT-84

Analysis of Nerve Agent Breakdown Products in Solid
and Liquid Matrices using Liquid
Chromatography/Triple Quadrupole Mass
Spectrometry (LC/MS/MS)

3

11/15/2017

N

CHEM-01

Chemistry Data Review and Management

01

07/27/2018

N

CWM-01.00

CWM Packaging and Transportation

00

2/20/2019

N

SOP

Title

AC-01.03

SOP Summary Sheet
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Revision

Effective
Date

Modified?
(Y/N) (1)

Cascade Breathable Air Operations

00

5/15/2019

N

CWM-03.00

HTW/CWM/BWM End of Day Operations

00

5/15/2019

Y

CWM-04.00

Decontamination of Excavator Bucket

00

5/15/2019

N

DGM-01.01

IVS Construction and Testing

01

08/27/2015

N

DGM-02.01

Seeding

01

08/25/2015

N

DGM-05.03

Anomaly Reacquisition and Resolution

03

04/25/2018

N

ENV-00

Sampling Daily Quality Control Report

00

03/06/2015

N

ENV-01.03

Soil Sampling

03

03/11/2015

N

EXT-080

Ultrasonic Extraction for Explosives

07.1

03/26/2018

N

EXT-082

Incremental Sample Methodology (ISM)

01

11/09/2017

N

EXT-083

Microwave Extractions of Solids

0.1

10/19/2018

N

EXT-081

SOP for Separatory Funnel Liquid-Liquid Extractions

03

07/18/2018

N

EXT-031

Ultrasonic Extraction and Derivatization for
Chlorinated Herbicides

23.1

03/26/2018

N

EXT-017

Solid Phase Extraction (SPE) for Chlorinated
Herbicides

25

10/26/2017

N

EXT-026

TCLP / SPLP Non-Volatile Extraction

16.1

11/01/2017

N

EXT-032

pH and ORP in Aqueous and Soil/Waste Samples

19

07/16/2018

N

EXT-036

TCLP / SPLP Zero Headspace Extraction

17.1

11/1/2017

N

GCSV-012

Organochlorine Pesticides and PCBs by Gas
Chromatography

17

08/17/2018

N

GCSV-011

Chlorinated Herbicides by Gas Chromatography

14.1

03/26/2018

N

GEN-009

Waste Collection, Storage, Disposal

11.1

05/08/2018

N

GIS-01

Geospatial Data Management

01

10/20/2017

N

H&S-01.01

Hearing Conservation

01

02/17/2015

N

H&S-02.02

Medical Surveillance, Medical Records, and
Emergency Care

02

01/26/2018

N

H&S-03.01

Emergency Response & Contingency Plan

01

07/13/2018

N

H&S-04.01

Hazard Communication

01

02/17/2015

N

H&S-05.04

Heavy Equipment and Vehicle Safety

04

08/29/2018

N

H&S-06.02

Severe Weather Operations

02

07/05/2018

N

H&S-07.02

Fire Fighting

02

07/05/2018

N

H&S-08.02

Respiratory Protection Program

02

02/17/2015

N

H&S-09.01

Trenching and Excavation Safety

01

02/17/2015

N
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Lockout / Tagout Program

01

02/17/2015

N

H&S-12.00

Utility Vehicle Safety

00

09/06/2018

N

H&S-13.00

Crane Operations

00

1/2/2019

N

H&S-14.01

Safe Procedures for Handling, Storage, and Use of
Pressurized Cylinders

01

11/6/2015

N

HPLC-008

Analysis of Nitroaromatics and Nitramines by HPLC

04.2

06/01/2018

N

IOP MT-35

Receipt, Custody, and Storage of Solid, Liquid, and
Wipe Samples

4

10/22/2018

N

MEC-01.04

Demolition Operations

04

07/10/2018

N

MEC-02.05

MPPEH Inspection, Certification, and Final Disposition

05

07/10/2018

N

MEC-03.00

MEC Avoidance and Escort

00

02/18/2015

N

MEC-04.04

Analog UXO Surface Sweep and Subsurface
Investigations

04

05/15/2017

N

MEC-05.03

Intrusive Investigation of DGM Anomalies (including
Advanced Classification

03

07/10/2018

N

MET-004

Acid Digestion of Solid Samples for Metals Analysis

24

09/27/2018

N

MET-006

Acid Digestion of Aqueous and Solid Samples for
Mercury Analysis

24.1

3/30/2018

N

MET-020

Acid Digestion of Aqueous Samples for Metals
Analysis

09.1

10/30/2018

N

MET-021

Metals Analysis by ICP-MS

15

06/13/2018

N

MET-08

Analysis of Aqueous and Solid Samples for Mercury

23.1

04/26/2018

N

MSSV-001

Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry EPA 8270C

26.1

0928/2018

N

MSSV-003

Volatile Organic Compounds (VOC) by Gas
Chromatography/Mass Spectrometry

30.1

08/23/2018

N

MSSV-004

Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry EPA 8270D

15.1

09/13/2018

N

RFI-13.01

Remote Operations: Set Up, Operation, Shut Down

01

05/14/2016

N

RFI-14.00

Heavy Equipment Operation

0

09/14/2016

N

RFI-16.00

Temporary Tank Refueling

00

02/20/2017

N

SAD-001

SOP for Sample Receiving and LIMS Log-In

28.1

01/08/2018

N

SAD-002

Sample Chain of Custody and Sample Integrity

15.2

10/19/2018

N

USAE27.00

Field Radiographic X-ray

00

05/01/2017

N

WL-060

SOP for Flashpoint

11.1

07/18/2018

N

WL-066

SOP for Ignitability of Solids

8.1

07/18/2018

N

SOP
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. The
purpose of this standard operating procedure (SOP) is to describe the methods used to assemble four
common AC sensors (the MetalMapper [Exhibit 1], and the MetalMapper 2x2 [Exhibit 2], the TEMTADS
2x2, and the Man Portable Vector [MPV; Exhibit 3]) and to verify all sensor components are correctly
assembled, operating normally, and capable of acquiring data of sufficient quality for the project.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Confirms sensor is assembled correctly, either in person or through review of notes,
photographs, sensor data, and QC checklist

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database or data
files

Field
Geophysicist

Assembles and operates geophysical sensor during data collection

Data Analyst

Processes collected data and documents QC results in the project QC database or data files

3.

RELEVANT DEFINITIONS

Term

Definition

Industry standard
object (ISO)

An object, constructed from steel pipe manufactured to ASTM specifications, used as a
munitions surrogate for the purpose of quality assurance or quality control. Specifications for
ISOs are provided in Table 1 of SOP AC-02, Test Sensor and System at IVS.

Instrument
verification strip
(IVS)

A constructed series of buried inert munitions or industry standard objects used to verify
proper functioning of the geophysical sensor system.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

AC Sensor

An advanced EMI sensor designed to detect and allow classification of buried metal objects;
the MetalMapper, MetalMapper 2x2, and MPV are the most commonly used commercially
available AC sensors. If a TEMTADS 2x2 is used, the MetalMapper 2x2 procedure applies
unless otherwise specified.

Parsons

Page 1 of 16

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-01

ASSEMBLE AND VERIFY OPERATION

03

Effective Date:

Approved By:

Last Revised:

10/11/2017

Craig Murray, GCO Technical Manager

10/11/2017

James Salisbury, GCO Quality Manager

Equipment

Brief Description of Function and Purpose

Transport Vehicle

Transport vehicle (Skid steer, tractor, extended reach forklift) is used to move the AC sensor
during data collection

Industry Standard
Objects

Industry Standard Objects (ISOs) or inert munitions are buried along the IVS as test items to
confirm that the geophysical sensor is functioning correctly

GPS/RTS Unit

Used to record the location of geophysical data

Inertial
Measurement Unit

Measures yaw, pitch, and roll of sensor. Data used to correct advanced sensor data positions
and inverted source positions, where applicable

Digital Camera

Digital camera or cell phone used to take photographs of the sensor

5.
5.1.

PROCEDURE
Health and Safety

All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. MetalMapper Assembly and Function Test
5.2.1. Overview
The Geometrics MetalMapper is an advanced electromagnetic induction sensor designed for the detection
and classification of buried metal objects. The sensor consists of three orthogonal 1m x 1m transmit coils
for target illumination and seven, three-axis receive cubes. It measures the decay curve up to 8ms after the
transmitters are turned off for each of the 21 receive channels. The orientation of the three transmit coils is
shown in Exhibit 4.

5.2.2. Assemble MetalMapper
Detailed assembly instructions are provided in the MetalMapper manual published by Geometrics (see
http://www.geometrics.com/files/metalmapper_manual_beta1.pdf). A summary of the assembly steps are
briefly described below:
1. Using the bolts and brackets provided, attach the X transmitter coil then the Y transmitter coil to
the Z-transmitter box.
2. Attach the GPS platform legs to the Z-transmitter box and then the GPS platform to the legs.
3. Securely attach the GPS antenna to the platform.
4. Loosely attach the IMU to the platform. The attachment will be secured after correct IMU orientation
is verified.
5. Mount the MetalMapper on the survey sled that will be used.
6. Mount one end of the attachment bar to the survey sled and the other end to the vehicle using the
hitch mount provided.
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7. Mount the data acquisition computer in the vehicle so that it can be easily accessed by the operator.
Mount the display screen where it can be easily seen by the operator during normal vehicle
operations. Do not obscure the operator’s view of the sensor sled with the computer or screen.
8. Route all cables (three transmit cables, the receive cable bundle, and the cables for the GPS and
IMU) along the attachment bar to the acquisition computer. Secure the cables to the bar in several
places.
9. Attach all cables to the marked connectors in the acquisition computer.

5.2.3. Verify Correct Assembly and Operation
After assembling the instrument, the Field Geophysicist and Data Analyst will verify correct assembly and
operation as described below.

5.2.3.1 Verify Orientation of the Transmit Coils
The Field Geophysicist will visually verify that the assembled sensor and transmit coil orientation match the
diagram shown in Exhibit 4.

5.2.3.2 Verify Orientation of the IMU
The Field Geophysicist will verify that the IMU is oriented in the same direction as the sensor, with the front
of the IMU (the side to which the data cable attaches) pointed towards the front of the sensor. This may not
be the same as the direction of travel. Exhibit 5 is a graphical representation of the rotation directions
described in the instructions below for determining the signs of the pitch and roll to be used for data location
correction.
1. Determine the heading to be used for data point location correction during processing. Depending
on the processing method used, this heading may be the direction of travel or the orientation of the
sensor if the two are different (i.e. if the sensor is pointed opposite the direction of travel). If
unknown, consult the Project Geophysicist to determine the heading direction.
2. Facing the direction of the determined heading, rotate the IMU to the right around the along track
axis. Note the sign of the ROLL measured by the instrument (i.e. positive or negative). If the sign
is negative, the negative of the measured ROLL needs to be used for data point location correction.
3. Standing on the side of the sensor with the heading direction to your right, rotate the IMU to the
right around the cross-track axis. Note the sign of the PITCH measured by the instrument (i.e.
positive or negative). If the sign is negative, the negative of the measured PITCH needs to be used
for data point location correction.
4. Looking down on the sensor from above, rotate the IMU around the vertical axis the right. Verify
that the data acquisition system records a positive YAW. This is the only test for which a specific
result is expected. If a positive result is not measured, reorient the IMU on its mount and return to
step 1. If the result continues to be negative, the heading specified in the MetalMapper .ini file likely
needs to be changed by 180 degrees.

5.2.3.3 Verify Operation of the GPS/RTS
The Field Geophysicist will turn on the GPS/RTS receiver, allow it time to lock onto a position, and verify
that GPS/RTS readings are being received at the data acquisition computer.

5.2.3.4 Verify MetalMapper Function
5.2.3.4.1 To verify that the MetalMapper is functioning correctly the Field Geophysicist will complete the
following steps to perform the initial function test:
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1.
2.
3.
4.
5.
6.
7.

Dig five small depressions in the ground in a clear area as shown in Exhibit 6,
Collect a cued data point to be used for background correction,
Place a small ISO80 in the center depression (#1), oriented horizontally,
Center the MetalMapper over the depression so that the ISO is under measurement position 1,
Collect a cued measurement with the MetalMapper,
Verify that the transmit current is within the expected range defined in the project work plan/Quality
Assurance Project plan (QAPP), and position the MetalMapper so the ISO is under measurement
positions 2 through 5 collecting cued data in each position.

5.2.3.4.2 The Data Analyst will background correct and invert each of the five data sets and verify that
results meet the initial sensor functionality test measurement performance criteria (MPC)/measurement
quality objective (MQO) in the project work plan/QAPP.

5.2.3.5 Verify Ongoing Function Baseline
5.2.3.5.1 Once the initial functionality of the MetalMapper has been verified as described above, the Field
Geophysicist or their designee will mark a single location at the junction of the X and Y transmitters and
place a large ISO on the marked location oriented vertically. Note that the up/down ends and rotation (i.e.,
the “side” of the ISO facing the junction of the X and Y transmitters) need to consistent throughout the
project. The Field Geophysicist will mark the test object as necessary using tape or permanent marker.
5.2.3.5.2 The Field Geophysicist or their designee will collect a cued measurement with the MetalMapper
and will background correct the collected point. The baseline response for each transmitter/receiver pair
will be the average of the responses measured for each pair during the first five tests completed. These
five tests will be the first five completed in the course of normal operations (i.e., day 1 AM/PM, day 2 AM/PM,
day 3 AM). They will not be completed as five tests in rapid succession.
5.2.3.5.3 The Field Geophysicist or their designee will identify the absolute value of the
maximum/minimum response measured for each transmitter/receiver pair beginning with time gate 8
(typically the first time gate inverted during cued processing) for each test. Follow-on responses for each
transmitter/receiver pair should pass the MPC/MQO specified in the work plan. Failures are not necessarily
indicative of a problem with the sensor.
5.2.3.5.4 If the response for a receiver does not meet the MPC/MQO, the Data Analyst will compare the
individual decays for the failing point to the decays measured for the first test performed using the Decay
Display – QC tool in UX-Analyze. This comparison is performed to determine whether the failing point is
indicative of a failing transmitter or receiver (i.e. flat line for any decays or indication that the curve is
significantly lower than anticipated rather than the failure being attributable to a single outlying data point
within the curve).
5.2.3.5.5 It is acceptable to re-baseline this test if the MetalMapper is dismantled and re-assembled for
any reason. Before re-baselining, the initial function test described above must be re-performed and
passed. Cued data should also be collected over all test items in the IVS, and data should meet the ongoing
derived polarizabilities precision (IVS) MPC/MQO. In addition to passing the initial function test and ongoing
derived polarizabilities precision (IVS) MPC/MQOs, Customer approval is required for any re-baselining not
related to intentional changes to the sensor (i.e., repair, demobilization/remobilization, etc.)

5.2.4. Photograph the Sensor
The Field Geophysicist or their designee will photograph the installed sensor. The photograph(s) will depict
the orientation of the MetalMapper relative to the vehicle and show the locations of the GPS and IMU
sensors.
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5.3. MetalMapper2x2/TEMTADS Assembly and Function Test
5.3.1. Overview
The Geometrics MetalMapper2x2 is an advanced electromagnetic induction sensor designed for the
detection and classification of buried metal objects. It consists of four sensor elements arranged on
40 centimeter (cm) centers in a 2x2 array. Each sensor element consists of a 35cm square transmit coil for
target illumination with an 8-cm (MetalMapper 2x2) or 10-cm (TEMTADS) three-axis receive cube centered
in the transmit coil. The transmitters are energized in sequence and the decay curve is recorded after the
transmitters are turned off for each of the 12 (4 cubes with 3 axes each) receive channels. The MetalMapper
2x2 records data for approximately 8 milliseconds, and the TEMTADS records data for approximately 25
milliseconds. The locations of the transmitters and receivers in the sensor are shown in Exhibit 2.

5.3.2. Assemble MetalMapper 2x2
All assembly operations are described in the MetalMapper 2x2 User’s Manual, and the detailed
instructions contained there should be followed precisely. A summary of the assembly steps are briefly
described below:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Remove the sensor assembly from the packing crate.
Attach the wheels or sled.
Securely attach the GPS/RTS antenna to the top of the mounting platform.
Set the IMU onto its position below the GPS/RTS. The attachment will be secured after correct
IMU orientation is verified.
Connect the sensor cable bundle to the sensor. This includes the sensor TX and RX cables and
the cables to the GPS/RTS and IMU.
Remove the electronic housing from its shipping container and attach it to the backpack.
Attach the Tx, Rx, and IMU cables to the electronics box. The GPS/RTS cable will be attached
after booting the computer.
Start the data acquisition system.
Plug the GPS/RTS cable into the electronics package.

5.3.3. Verify Correct Assembly and Operation
After assembling the instrument, the Field Geophysicist and Data Analyst will verify correct assembly and
operation as described below.

5.3.3.1 Verify Orientation of the IMU
1. The Field Geophysicist will verify that the IMU is oriented in the same direction as the sensor,
with the front of the IMU (the side to which the data cable attaches) pointed towards the front of
the sensor. This may not be the same as the direction of travel. Instructions for determining the
signs of the pitch and roll to be used for data location correction are as follows:
2. Determine the heading to be used for data point location correction during processing. Depending
on the processing method used, this heading may be the direction of travel or the orientation of
the sensor if the two are different (i.e. if the sensor is pointed opposite the direction of travel). If
unknown, consult the Project Geophysicist to determine the heading direction.
3. Facing the direction of the determined heading, rotate the IMU to the right around the along track
axis. Note the sign of the ROLL measured by the instrument (i.e., positive or negative). If the sign
is negative, the negative of the measured ROLL needs to be used for data point location
correction.
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4. Standing on the side of the sensor with the heading direction to your right, rotate the IMU to the
right around the cross-track axis. Note the sign of the PITCH measured by the instrument (i.e.
positive or negative). If the sign is negative, the negative of the measured PITCH needs to be
used for data point location correction.
5. Looking down on the sensor from above, rotate the IMU around the vertical axis the right. Verify
that the data acquisition system records a positive YAW. This is the only test for which a specific
result is expected. If a positive result is not measured, reorient the IMU on its mount and return
to step 1. If the result continues to be negative, the heading specified in the MetalMapper2x2.ini
file likely needs to be changed by 180 degrees.

5.3.3.2 Verify Operation of the GPS/RTS
The Field Geophysicist will turn on the GPS receiver, allow it time to lock onto a position, and verify that
GPS/RTS readings are being received at the data acquisition computer.

5.3.3.3 Perform a Sensor Function Test (MetalMapper2x2)
The Field Geophysicist will follow the steps below to perform a sensor function test.
1. Position the sensor in a spot known to be clear of buried metal. Often the clear position in the
Instrument Verification Strip (IVS) will be the best choice.
2. Load the master reference function test file (static or dynamic) in the QC Settings window.
3. Select the appropriate mode (e.g. static or dynamic) in the Parameter Setup tab and open the
Survey window. For dynamic tests collect data for approximately 10-20 seconds.
4. Collect a background measurement.
5. Without moving the sensor, mount the test item in the hole on the top of the sensor housing. It is
important the test item is well seated in the holder. A tilted or misplaced item will cause the
measurement to fail. If using a serialized ISO the etched Geometrics logo should be pointing up
and forward.
6. Select “Functional Test” as the measurement type and acquire a measurement. For dynamic
tests collect data for approximately 10-20 seconds.
7. If the function test fails (indicated by a delta >2.0), reposition the test item, check the area for
other sources, and repeat the test to determine if the failure is valid. If after troubleshooting these
issues the instrument continues to fail the function test, please contact the factory for more
information.
8. Transfer the background and sensor function data files to the Project Geophysicist for archiving.

5.3.3.4 Perform a Sensor Function Test (TEMTADS)
The Field Geophysicist will follow the steps below to perform a sensor function test.
1. If there is a reference response for the combination of hardware and data acquisition parameters
you are using, the [Sensor Function] tab will be available on the data acquisition computer.
Access that tab to perform a sensor function test.
2. Position the sensor in a spot known to be clear of buried metal. Often the clear position in the
Instrument Verification Strip (IVS) will be the best choice.
3. Without moving the sensor, mount the ISO80 test item in the hole in the top center of the sensor
housing
4. Collect sensor function data. If the results agree with the reference values, a green LED is
displayed. If they do not agree, a red LED is displayed and a summary of the incorrect results is
displayed.
Parsons

Page 6 of 16

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-01

ASSEMBLE AND VERIFY OPERATION

03

Effective Date:

Approved By:

Last Revised:

10/11/2017

Craig Murray, GCO Technical Manager

10/11/2017

James Salisbury, GCO Quality Manager
5. Transfer the background and sensor function data files to the Project Geophysicist for archiving.

5.3.4. Photograph the Sensor
The Field Geophysicist or their designee will photograph the installed sensor. The photograph(s) will depict
the orientation of the MetalMapper2x2 relative to the vehicle or operator and show the locations of the GPS
and IMU sensors.

5.4. MPV Assembly and Function Test
5.4.1. Overview
The MPV is a handheld sensor with wide-band, time-domain, electromagnetic-induction (EMI) technology.
The sensor is specifically designed to (1) acquire data that are tailored for classification of unexploded
ordnance (UXO), (2) be man portable and therefore easy to deploy, maneuver and adapt to a survey
environment, and (3) be sufficiently rugged for intensive field use. The main EMI sensing elements are a
transmitter coil and an array of five vector receiver units or cubes (Exhibit 3). Each 8-cm cube comprises
a set of three-orthogonal air-coil receivers that measure the EMI vector field. The transmitter and receiver
elements are contained in the MPV sensor head: a plastic disk enclosure with 50-cm diameter and 8.5-cm
height. The circular transmitter coil is wound around the disk while the receiver cubes are distributed in a
cross pattern inside the disk. For cued interrogation, the sensor head is augmented with a pair of orthogonal
horizontal-axis transmitter loops. These are packaged as detachable rectangular shaped units that can be
placed on top of the main sensor head (Exhibit 7). Their main purpose is to provide transverse excitation
of a buried object of interest while keeping the MPV sensor head at the same location.

5.4.2. Assembly and Assembly Checks
5.4.2.1 Main Assembly (Dynamic Surveys)
The main assembly is the standard configuration for dynamic detection surveying, as shown in Exhibit 3.
The main steps for assembling the sensor for dynamic survey are:
1. Attach the boom to the sensor head by inserting the bottom tube into the MPV head mounting
bracket and gently pulling the top cube to extend the inner cable. Marks on the tubes indicate the
relative location of the bracket and tubes. The tubes may need to be rotated to line up markers.
Gently tighten bolts to secure the tubes.
2. Mount GPS antenna and mast on the top end of the boom. Attach GPS antenna to cable that comes
out of the serial box and power up GPS.
3. Verify that the IMU is present, secure and connected.
4. Load the batteries into the pouches on the side of the backpack.
5. Connect receiver and transmitter cables to data acquisition computer (DAQ), matching cable sticker
labels to DAQ labels. Start with the smaller receiver connectors. Gently align red dot markers
without ever rotating connectors. Then connect all transmitter connectors following labels.
6. Connect the DAQ power cable to battery. This turns on the DAQ. The only way to turn off the DAQ
is to physically disconnect the battery.
7. To power the tablet, connect the serial cable from the DAQ with the serial cable attached to the
tablet.
8. As necessary, attach the bundle of cables that connect the MPV head and DAQ to the frame of the
backpack with a bungee to provide a strain relief mechanism.
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5.4.2.2 Cued Survey Assembly
A set of two horizontal axis transmitter coils is added to the sensor for cued interrogation. The two coils are
separated for transport and storage. The coils are marked X and Y with an arrow that indicates their positive
direction (Exhibit 7).
•

•

Slide the X-coil inside the Y-coil following guiding blocks. Start by placing the Y-coil on the ground,
standing on its side, such that the Y-arrow is on top and pointing to the North. Similarly have the Xcoil stand on its side and pointing to the East. Place the X-coil to the South of the Y-coil, then slide
the X-coil inside the Y-coil.
Push the X-coil until it is exactly halfway in the Y-coil, as indicated by guiding blocks in the center
of the X-coil. Attach small latch with plastic screws to secure the mount.

5.4.2.3 Verify Alignment of Handle and IMU and IMU Orientation
The alignment verification is as follows:
1. Place a bubble level or digital inclinometer on the MPV head and adjust the MPV to a horizontal
position.
2. Monitor the roll and pitch in EM3D on the tablet.
3. Compare the IMU reading. The assembly is correct if the magnitude of the roll and pitch are less
than one degree. Otherwise, loosen the bolt that secures the top and bottom tubes and rotate the
handle until the roll and pitch meet the above criterion, then gently tighten the bolt.
4. Then perform a series of orientation tests to verify that the IMU is properly mounted and the data
are correctly interpreted:
o Roll test: Start with the MPV sensor head resting horizontally on the ground. Holding the
MPV by the boom, lift the left side of the MPV head off the ground and read the roll angle
on the display: the roll should be positive.
o Pitch test: Start with the MPV sensor head resting horizontally on the ground. Lift the front
of the MPV head: the pitch reading should be positive.
o Yaw test: Start with the MPV sensor head resting horizontally on the ground. Moving the
MPV sensor head clockwise: the yaw reading should be positive.
o Any incorrect readings likely necessitate re-orientation of the IMU on the sensor.

5.4.2.4 Measure GPS Antenna Position
Immediately following the above procedure, with the sensor head in horizontal position, measure the
position of the GPS relative to the sensor head:
1. Measure the height above ground of the center of the GPS antenna. The vertical offset is that
height minus 0.04 m (half the sensor head thickness). Take note of that number, denoted DZ. Mark
on the ground the point directly under the GPS antenna.
2. Measure the distance from that point on the ground to the center of the MPV sensor head and take
note of DY.

5.4.2.5 System Settings
EM3D relies on a configuration file that lists some of the key components to be used for acquisition. This
INI file should be reviewed to verify that the parameters match the sensor configuration that is being used:
1. Open the INI file editor by clicking the button "INI" in EM3D.
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2. The field "GPSAntennaCoordinate" should be edited to have the values “0, -DY, DZ” (with commas
separating values) that were recorded in 4.3.2.
3. Adjust the magnetic declination to the local value, with the convention that the magnetic declination
relative to the North Pole is positive in the East direction. For instance, the magnetic declination is
generally negative on the East Coast of North America and positive on the West Coast. You should
look up the local declination before heading to the site so that all the collected data has consistent
positioning.
4. Verify the number of receiver cubes and modules. There should be 4 listed modules if 5 cubes are
being used, and 3 modules if only 4 cubes are used.
5. After verification push the button "Save as current params".

5.4.3. Operation Tests
5.4.3.1 Rotation Test
5.4.3.1.1 Accurate navigation with EM3D requires correct integration of the GPS and IMU units and
correct specification of the geometry. This aspect is critical for the MPV since the GPS antenna is more
than 1 meter away from the sensor head and the IMU information is used to translate the MPV sensor head
location from the GPS position. This verifies that the predicted MPV sensor head location is not moving
when rotated around a fixed location.
5.4.3.1.2 The main test, also called a Spin Test, is a test that should be performed during IVS testing to
verify that the GPS and IMU are not drifting. The test is set up by first selecting acquisition in dynamic
mode, bringing the map view to a tight one-meter grid zoom level, and placing the sensor head on the
ground on a flat surface where it should be easy to keep the sensor head centered on the same point during
a 360-degree rotation in the horizontal plane (this can be facilitated by planting pegs in the ground). One
operator walks a full circle around the center of the sensor head while holding the upper end of the boom,
keeping clear of the GPS antenna (or the prism if using a Robotic Total Station), while the other operator
monitors the position of the sensor head on the map display to verify that it is not moving by more than 0.2
m during the revolution.
5.4.3.1.3 If the sensor head appears to be moving away on the map display, try again at a slower pace,
then verify that the GPS and IMU are properly set up. Possible causes can be GPS or IMU not streaming,
GPS buffering (stop-start in EM3D, toggle receiver string), wrong GPS offset entry in INI file, or buffering
issue due to CPU overload (check CPU or buffer usage in EMI acquisition).
5.4.3.1.4 The data collected during the spin test will be re-examined off-site to verify that there was no
significant drift and to apply any needed correction to the processing of the GPS, AHRS and EMI data.

5.4.3.2 Sensor Function Test
Objective verification of the EMI elements is done by taking a measurement with a known item. A specific
Schedule 80 small ISO, designated for use in the function test, is placed at an identical location, in the
center of the array.

5.4.3.2.1 Dynamic Function Test
1.
2.
3.
4.

Place the sensor head horizontally on the ground and keep it stationary for the entire test.
Collect one background measurement in dynamic mode for at least 3 seconds.
Then place the function test ISO, sitting vertically at the center of the MPV, on the marked location.
Collect a dynamic measurement for a minimum of 3 seconds and display the decay curves for all
receivers and the transmitter current.
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5. Verify that all receivers are showing significant signal above noise for all receivers and that the
peak transmitter current is above 3.5 A.

5.4.3.2.2 Cued Function Test
For this test the ISO is placed in the center of the cued interrogation loops (there is a circle drawn at the
base of the transmitters where the ISO is to be placed. The steps are:
1. Collect one background measurement (as per SOP AC-06), and select the file as default
background using the “B” button in EM3D.
2. Then place the function test ISO, sitting vertically at the center of the MPV, on the marked location.
3. Collect cued measurement (as per SOP AC-07) and display the response for all receivers and
transmitters combinations and the inversion result.
4. Verify that all receivers are showing significant signal above noise for all receivers and transmitters
combinations. Verify that for the TxZ display panel, the Z component data shows a positive
response for all receivers (solid lines in left panel); if not, verify that the correct INI file has been
employed by checking the current one against the reference one, which indicates the sensor head
and DAQ IDs, and compare the listed gains for the transmitters and receivers.
5. Verify that the inversion result predicts the expected polarizabilities for the ISO and that the
recovered location is at the center of the array.
6. Verify that the measured response is within +/- 20% of the sensor function test expected response
using the QC tab in EM3D.
7. Transfer the background and sensor function data files to the Project Geophysicist for archiving.
Cued function tests will be collected and used for daily functionality confirmation, regardless of data
collection type (dynamic or cued). Dynamic function tests will typically only be viewed and assessed by the
operator to confirm basic functionality prior to beginning field work.

5.4.4. Photograph the Sensor
The Field Geophysicist or their designee will photograph the installed sensor. The photograph(s) will depict
the location/orientation of the IMU relative to the sensor and show the locations orientation of the X and Y
transmitter coils to record their orientation.

5.5. Defective Equipment
5.5.1 AC sensors that are subjected to overloading or mishandling, give suspect results, or have been
shown to be defective or outside specified limits will not be used. In this event, the Field Geophysicist will
take such equipment out of service and isolate it to prevent its use or clearly label or mark it as being out
of service until it has been repaired and shown by test to perform correctly.
5.5.2 If such equipment problems are encountered, the Project Geophysicist or designated
representative will examine the effect of the defect or departure from specified limits on previous data
collection efforts and shall institute the procedure for control of nonconforming work described in Section 4.9
of the Parsons Quality and Technical Manual for Advanced Classification.

5.6. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.6.1 QC for this task consists of performing the inspections on the AC Sensor Assembly Checklist
included as Exhibit 8to this SOP. This checklist will be completed by the Field or Project Geophysicist.
5.6.2 The MQOs for this task are presented in the project work plan/QAPP. The AC sensor will not be
used for data acquisition (SOPs AC-04, Perform Dynamic Survey; AC-06, Collect Static Background
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Measurements; or AC-07, Collect Cued Target Measurements) until the initial sensor function
MPC/MQOs are documented as being met as described in Sections 5.2 through 5.4.

5.7. Documentation and Reporting
5.7.1

The delivered data package for the assembled and tested MetalMapper will be:
•

The completed AC Sensor Assembly Checklist (Exhibit 8) signed by the Field or Project
Geophysicist along with the photograph(s) of the assembled sensor, and
The inversion results from the five measurements over the ISO80 overlain over the library
polarizabilities for the small ISO80.

•
5.7.2

The delivered data package for the assembled and tested MetalMapper 2x2 will be:
•

The completed AC Sensor Assembly Checklist (Exhibit 8) signed by the Field or Project
Geophysicist along with the photograph(s) of the assembled sensor, and
The function test data files and file documenting the differences between the baseline and
measured data for each monostatic transmitter/receiver pair.

•
5.7.3

The delivered data package for the assembled and tested MPV will be:
•

The completed AC Sensor Assembly Checklist (Exhibit 8) signed by the Field or Project
Geophysicist along with the photograph(s) of the assembled sensor, and
The function test data files and file documenting the differences between the baseline and
measured data for each transmitter/receiver pair.

•

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix A contains a glossary and definitions of terms

7.

Appendix B contains standard MQOs for AC projects
Appendix D contains a list of practices prohibited during
the collection or processing of AC data

EXHIBITS

Exhibit 1

Orientation of the Three MetalMapper Transmit Coils

Exhibit 2

Correct Orientation and Polarities of the Three MetalMapper Transmit Coils

Exhibit 3

Assembled MPV

Exhibit 4

Procedure for Verifying IMU Orientation

Exhibit 5

Positive ROLL, PITCH, and YAW rotations of the IMU

Exhibit 6

Initial Function Test Seed Placements

Exhibit 7

Horizontal Axis Transmitter Coils added to MPV for Cued Survey

Exhibit 8

Sensor Assembly Checklist
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8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

10/3/16

Described five baseline function tests as performed during
normal operations, not one after the other (Para 5.2.3.5.2).

To accurately represent the
variability of function test
results.

02

01/31/17

Added TEMTADS 2x2 to equipment section.

Accreditation Body
responses

Corrected size of MetalMapper 2x2 receiver cubes
(Section 5.3.1).
Revised receiver coil numbering to lettering (Exhibit 2)

Addition of TEMTADS 2x2 to
the equipment options

Clarified footer referencing controlled copies.
Added TEMTADS 2x2 specific function test process
(Section 5.3.3).
03

10/11/17

Minor change for MM2x2 vs. TEMTADS Rx size
(Section 5.3.1).

MPV purchase
Annual review

Added MPV assembly and testing (Sections 5.4 and 5.7.3).

Parsons

Page 12 of 16

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-01

ASSEMBLE AND VERIFY OPERATION

03

Effective Date:

Approved By:

Last Revised:

10/11/2017

Craig Murray, GCO Technical Manager

10/11/2017

James Salisbury, GCO Quality Manager

Exhibit 1

Exhibit 2

Orientation of the Three MetalMapper Transmit Coils

Locations of the MetalMapper 2x2 Transmitters and Receiver

0
A

1

B
EM Sensor

3

D

2

EM Sensor

C
TEMTADS
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Exhibit 3

MPV Assembled for Dynamic Survey

GPS placed on post immediately behind IMU.

Exhibit 4

Correct Orientation and Polarities of the Three MetalMapper Transmit Coils
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Exhibit 5

Exhibit 6

Positive ROLL, PITCH, and YAW rotations of the IMU

MetalMapper Initial Function Test Seed Placements

Small ISO80 placed horizontally in a shallow depression (left) and the five measurement locations under the
MetalMapper (right).
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Exhibit 7

Horizontal-Axis Transmitter Coils added to MPV for Cued Survey

Exhibit 8

Sensor Assembly Checklists

Included on a separate page.
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EXHIBIT 8

SENSOR ASSEMBLY CHECKLIST
NOTE: To be completed by the Project or Field Geophysicist during assembly and initial testing of the AC sensor.
Refer to SOP AC-01, Assemble and Verify Operation for more details.

PROJECT NAME:
SENSOR TYPE:

Process Step

1.

Verifier
Initials

QC Process

ASSEMBLE AC SENSOR

(a) Initial assembly

AC Sensor assembled in accordance with published instructions
and in sequence specified in this SOP?

(b) Transmit coil verification
(MetalMapper and MPV only)

Transmit coils verified to be in correct orientation?

(c) Cable (MPV only)

Are the cable labels matching their connectors?

(d) Handle alignment (MPV only)

Is the handle installed and verified to be in the correct orientation?

2.

TESTING

(a) IMU orientation verification

Procedure and tests for verification of IMU orientation completed?

(b) GPS position (MPV only)

Has the GPS position relative to the sensor head been measured
and reported in the INI file?

(c) GPS/RTS start-up

GPS/RTS warmed up and allowed time to lock onto position?

(d) Rotation test (MPV only)

Has the rotation test been performed and validated?

(e) Photograph the installation

Photograph taken showing orientation of AC sensor relative to
vehicle/handle, and placement of GPS and IMU?

(f)

Was the correct ISO used for testing and was it placed as specified
in this SOP?

ISO placement

(g) Initial function test

3.

Initial function test results meet MPC/MQOs specified in project
work plan/QAPP?

VERIFIER (Project or Field Geophysicist )

Project or Field Geophysicist Name

Date
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1.

PURPOSE

The purpose of this SOP is to identify the means and methods to be employed when verifying the operation
of an advanced electromagnetic induction (EMI) sensor prior to and during site surveys. The Instrument
Verification Strip (IVS) is constructed of a series of buried inert munitions or industry standard objects (ISO).
During the IVS process the advanced electromagnetic induction sensor system measures the response of
each item in the IVS and these responses are compared to a library of expected responses to ensure and
document proper functioning of the system.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs IVS and reviews IVS testing results; responsible for production of IVS Technical
Memorandum

Quality Control
(QC) Geophysicist

Reviews IVS testing results and verifies IVS results are documented in the QC database.

Field
Geophysicist

Documents IVS seed data (position, depth, type) and operates geophysical and positioning
equipment over the IVS and noise strip.

Data Analyst

Processes IVS data and documents results in the QC database.

UXO Escort

Conducts MEC escort and anomaly avoidance activities during IVS construction and testing.
Must be a qualified UXO Technician II or higher.

(1) Note: Multiple geophysicist roles may be performed by a single individual (e.g., the Field
Geophysicist may also perform the role of Data Analyst).

3.

RELEVANT DEFINITIONS

Term

Definition

Industry standard
object (ISO)

An object, constructed from steel pipe manufactured to ASTM specifications, used as a
munitions surrogate for the purpose of quality assurance or quality control. Specifications for
ISOs are provided in Table 1 of this SOP.

Instrument
verification strip
(IVS)

A constructed series of buried inert munitions or industry standard objects used to verify
proper functioning of the geophysical sensor system.
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Advanced
Classification
(AC) Sensor

An advanced EMI sensor designed for the detection and classification of buried metal objects.
The MetalMapper, MPV3D, and MetalMapper2x2 are the most commonly used AC sensors. If
a TEMTADS 2x2 is used, the MetalMapper 2x2 procedure applies.

Transport
Vehicle

Transport vehicle (Skid steer, tractor, extended reach forklift), as necessary, to transport AC
sensor during data collection.

Seed Items

ISOs or inert munitions are buried along the IVS as test items to confirm that the geophysical
sensor is functioning correctly and proper data collection protocols are being followed.

GPS/RTS Unit

Used to record the location of IVS items and geophysical data

Inertial
Measurement
Unit

Measures yaw, pitch, and roll of sensor. Data used to correct advanced sensor data positions
and inverted source positions, where applicable

Excavation Tools

Picks, shovels, or an excavator are used to dig holes for the IVS test items and to backfill the
hole.

Measuring Tape

A measuring tape or ruler is used to measure the depth of each IVS test item.

Markers

Nonmetallic pin flags, stakes, tent pegs, or spray paint are used to mark the locations of the
IVS test items and the beginning and end of the IVS.

Analog
Instrument

A handheld metal detector such as a Schonstedt GA-52/Cx or White’s EM sensor that emits an
audio tone used search for buried metal or confirm there are no significant metallic items in a
specific location.

5.
5.1.

PROCEDURE
Health and Safety

All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Instrument Verification Strip Construction
Verification of the digital geophysical mapping (DGM) system is accomplished using an IVS. Multiple IVS
locations may be constructed during the project for convenience (e.g., to avoid long travel times to reach
the IVS on large sites). The constructions details and verification procedures described in this document
apply to each IVS location.

5.2.1. Location and Configuration of the IVS
IVS locations will be determined during initial site reconnaissance by the DGM field team. To the extent
practicable, the IVS will be established in an area that is easily accessible, not prone to flooding and other
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weather-related phenomena, and is determined to be relatively free of subsurface metal objects. The IVS
will be constructed as one or more survey transects. An IVS location will be selected with preference for
the following (although none of the conditions are vital for IVS success):
•
•
•
•
•

Terrain, geology, and vegetation similar to that of a majority of the DGM survey area.
Geophysical noise conditions similar to those expected across the survey area.
Large enough site to accommodate all necessary IVS tests and equipment, for adequate spacing
(at least 3 m separation and preferably greater) of the ISO items to avoid ambiguities in data
evaluation, and for an adjacent noise line if necessary.
Readily accessible to project personnel.
Close proximity to the actual survey site (if not within the site).

5.2.2. IVS Objects
ISOs or inert munitions serve as the seed objects in the IVS. Using inert munitions that match those
expected to be found on the site may be preferable as this demonstrates to stakeholders that the system
is able to accurately classify the exact MEC of concern. However, using ISOs is the technical equivalent
and extraordinary measures to obtain inert munitions are not warranted. ISOs, if used, should approximate
the size of the MEC expected to be found on the site and more than one type of ISO should be used if MEC
of various sizes are expected. Small, medium, or large ISOs, singly or in combination, can be selected.
Table 1 shows the specifications for the possible ISOs and Exhibit 1 contains photographs of the four sizes
of ISO.

TABLE 1
INDUSTRY STANDARD OBJECT DIMENSIONS AND PART NUMBERS
Nominal
Size

Outside
Diameter

Length

Part Number (1)

Schedule

5/8”-11 x 2”

1” (25 mm)

2” (51 mm)

91571A266

N/A

Small ISO40

1"

1.315" (33 mm)

4" (102 mm)

44615K466

40

Small ISO80

1"

1.315" (33 mm)

4" (102 mm)

4550K226

80

Medium ISO40

2"

2.375" (60 mm)

8" (204 mm)

44615K529

40

Large ISO40

4"

4.500" (115 mm)

12" (306 mm)

44615K137

40

Item
Bolt ISO

(1) Part number from the McMaster-Carr catalog (http://www.mcmaster.com/).

5.3.

IVS Setup Procedures

Exhibit 2 illustrates the overall IVS process and the procedures to be followed during the siting,
emplacement, and use of the IVS.

5.3.1. IVS Background Survey
The Field Geophysicist or their designee will perform a background survey using a DGM instrument
(advanced EMI sensor not required). The purpose of this step is to document the appropriateness of the
location (e.g., few existing anomalies) and will verify that IVS targets are not seeded near existing
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anomalies. The data from this IVS pre-survey will be processed and evaluated before any seeding is
performed.

5.3.2. IVS Test Item Location Selection
5.3.2.1. Once the IVS area is deemed suitable for use (i.e., free of significant subsurface anomalies or
containing anomalies that are clearly identified so that they can be avoided during seeding), targets will be
buried at a depth below ground surface of approximately 5 times their respective nominal sizes. This depth
is intended to provide adequate signal to noise ratio for detecting the targets. Targets will typically be buried
horizontally, although different orientations may be used if the types of seeds used are limited at sites with
very specific munitions types.
5.3.2.2. The generalized diagram of the seeded IVS transect is presented as Exhibit 3. In this example,
only one target is shown. This is the minimum requirement for an IVS. Local custom, stakeholder comfort,
or other similar reasons may lead to larger number of items in the IVS. Rarely will more than three or four
items be required. The adjacent noise line is only required for dynamic surveys.

5.3.3. IVS Test Item Burial and Metadata Recording
5.3.3.1. Measurements of the item depths will be to the center of mass of each item. IVS targets will be
emplaced using shovels to dig holes to the appropriate depths of burial. MEC avoidance will be performed
as necessary based on the location of the IVS (i.e. inside or outside the hazard area[s]) and the results of
the background survey. The Field Geophysicist or their designee will record the following information:
•
•
•
•
•
•

The transect endpoints;
Test item description (e.g. Small ISO80);
Test item location;
Test item depth to the center of mass;
Test item inclination (e.g. horizontal, vertical, degrees [0 is horizontal, 90 is vertical]);
Test item orientation (e.g. N-S, E-W, inline, Degrees 0-360 [0 is North]);

5.3.3.2. Holes will be backfilled once the appropriate data have been recorded. Marking of seed locations
on the ground surface is acceptable if the locations cannot be viewed on the sensor display during
collection, but is not required.

5.4. Daily Function Test
Each morning before beginning field operations, a function test will be performed with the sensor. The steps
to be followed during the function test for each instrument are described below.

5.4.1. MetalMapper Instrument Function Test
5.4.1.1. The Field Geophysicist or their designee will perform the MetalMapper instrument function test
as described in Section 5.2.3.5 of SOP AC-01, Assemble and Verify Operation.
5.4.1.2.
follows:

Following the function test, the Data Analyst or their designee will process function test data as

1. Import and background correct the background and function test measurements.
2. Determine the absolute value of the maximum/minimum response measured for each
transmitter/receiver pair using the appropriate MetalMapper function test Microsoft Excel
spreadsheet with validated formulas.
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3. Compute the percent difference between the measured response for each receiver and the
baseline value determined during the ongoing function baseline test performed during initial
operational testing (SOP AC-01).
4. Verify that each response meets the ongoing function test measurement quality objective (MQO).

5.4.2. MM2x2, TEMTADS, and MPV Instrument Function Test
5.4.2.1. The Field Geophysicist or their designee will perform the MM2x2, TEMTADS, or MPV instrument
function tests as described in SOP AC-01, Assemble and Verify Operation. MM2x2 testing is described
in Section 5.3.3.3 of SOP AC-01, TEMTADS testing is described in Section 5.3.3.4 of SOP AC-01, and
MPV testing is described in Section 5.4.3.2 of SOP AC-01.
5.4.2.2.
follows:

Following the function test, the Data Analyst or their designee will process function test data as

1. Confirm the function test passes the internal reference comparison immediately following
collection.
2. Import and background correct the function test measurement.
3. MM2x2 and TEMTADS: Verify that each response meets the ongoing function test MQO using
the sensor function test module in UX-Analyze (results exported as .png graph and .csv
spreadsheet, both containing percent difference results between the reference and the daily test).
4. MPV: As UX-Analyze is not currently compatible with MPV data, the percent difference
calculation will be performed using the MPV function test Microsoft Excel spreadsheet with
validated formulas.

5.4.3. MPV Rotation Test (MPV only)
5.4.3.1. If an MPV is being used, a rotation test will also be performed each morning before beginning
field operations. The Field Geophysicist or their designee will perform the rotation test as follows:
1. Test will be collected using dynamic data collection settings.
2. Place sensor on flat surface where it can be kept centered on the same point during a 360-degree
rotation. Stakes may me placed to aid in keeping the sensor centered.
3. Bring display map to approximately 1m zoom level, so changes in location can be noted easily.
4. Walk a full circle around the center of the sensor head while holding the upper end of the boom
and collecting dynamic data.
5. Qualitatively confirm that the location of the sensor head changes by less than 0.2m during
rotation.
5.4.3.2.
data.

The Data Analyst or their designee will quantitatively verify the test results using the collected

5.5. IVS Data Collection and Processing Procedures
5.5.1. Collection Procedures for Dynamic and Cued IVS Data
Prior to collecting production data and each morning before beginning field operations, the Field
Geophysicist or their designee will collect dynamic and/or cued IVS data with the sensor as appropriate for
the day’s activities. Data collection will be performed according to SOPs AC-04, Perform Dynamic Survey;
AC-06, Collect Cued Background Measurements; and/or AC-07 (Collect Cued Target Measurements).
For dynamic IVS surveys, at least three lines of data will be collected over the IVS strip: one line directly
over the seeds and two lines offset to either side of the seeded line by the designated project line spacing.
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These three lines are collected to assist in identifying any latency in the data and to provide enough
response data to correctly model the seed items. For cued IVS surveys, cued data will be collected over
the background point and each IVS item. The raw data files for collected IVS data will be passed to the
Data Analyst who will perform the following steps for each of the IVS tests.

5.5.2. Processing Procedures for Dynamic IVS Data
1. Import data and level response using a median 100-point rolling statistics filter.
2. Compare the positions of peak responses on profiles collected in opposite directions over the
IVS to determine the appropriate latency correction to apply to the dataset.
3. Create fit coherence and response amplitude grids, select target locations, and merge duplicate
targets.
4. Invert the data underlying the final target list locations to model sources and perform library match
for final source list
5. Verify the selected target locations are within 0.25m of the initial location measured for each
seed. The initial location will be determined by averaging the results of the five surveys of the
IVS performed during initial testing.
6. Verify the resulting polarizabilities meet the MQO in the work plan/QAPP (if applicable).

5.5.3. Processing Procedures for Cued IVS Data
1. Use the measurement over the blank space to background correct the other data points and
invert the corrected data.
2. Verify the resulting polarizabilities meet the ongoing derived polarizabilities precision (IVS) MQO.
Ongoing IVS results will also be tracked using a control chart.
3. Verify that modeled position for each seed is within 0.25m of the ground truth location.

5.6. Defective Equipment
5.5.1 AC sensors that are subjected to overloading or mishandling, give suspect results, or have been
shown to be defective or outside specified limits will not be used. In this event, the Field Geophysicist will
take such equipment out of service and either (a) isolate it to prevent its use or (b) clearly label or mark it
as being out of service. The defective equipment will not be returned to service until it has been repaired
and shown by test to perform correctly.
5.5.2 If problems are encountered with defective equipment, the Project Geophysicist or designated
representative will examine the effect of the defect or departure from specified limits on previous data
collection efforts and shall institute the procedure for control of nonconforming work described in Section 4.9
of the Parsons Quality and Technical Manual for Advanced Classification.

5.7. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.6.1 The MQOs for this SOP are presented in the project work plan/QAPP (typically on Worksheet #22
of the QAPP). For project data to be considered acceptable, the process described in this SOP must show
these MQOs have been achieved.
5.6.2 For QC purposes, the QC Geophysicist will review the IVS Memorandum prepared by the Project
Geophysicist (Section 5.7) and confirm it includes the minimum requirements documented in this SOP and
SOP AC-91, Minimum Requirements for GCO Documents. The QC Geophysicist’s review will be
documented by signature on the IVS Memorandum.
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5.8. Documentation and Reporting
5.7.1
The documentation associated with this SOP comprises the IVS Memorandum, which is prepared
by the Project Geophysicist. The IVS Memorandum will be generated upon completion of the data review
and analysis described in Section 5.4. The Project Geophysicist will also maintain daily function test and
IVS results in the project database. The QC Geophysicist will review and sign the IVS Memorandum.
5.7.2
The IVS Memorandum will be submitted to the Customer as required by the Scope of Work and/or
the project work plan/QAPP, and it will be included with and/or referenced in the Final Report.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix B contains standard MQOs for AC projects

7.

EXHIBITS

Exhibit 1

Bolt, Small, Medium and Large ISOs

Exhibit 2

IVS Siting, Emplacement, and Use

Exhibit 3

Example Layout of IVS

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

02

11/26/17

Added TEMTADS 2x2 to equipment section.

Accreditation Body
responses.

Added noise line to description of IVS (Sections 5.2.1, 5.3.2,
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03
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Revision of dynamic testing and processing procedures
(Section 5.4).
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. Seed
items are buried during the project to provide a check on project procedures, to confirm the sensors are
identifying the required items, and to verify project objectives are achieved. The purpose of this standard
operating procedure (SOP) is to provide the minimum procedures applicable to the burial and tracking of
seed items for digital geophysical mapping (DGM) projects using AC sensors.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project, which provides the basis for the seeding
approach developed by the QC Geophysicist.

QC Geophysicist

Prepares the QC Seed Plan defining the seed types, depths, and frequency. Implements or
delegates the seeding portion of the project. Designates and coordinates with the Seed Team,
and tracks the geophysical results.

Seed Team
Leader

Buries blind seed items, records position and orientation, and completes Production Area QC
Seeding Checklist. Note: Cannot be involved with DGM data acquisition or anomaly selection in
the area(s) where they bury seed items.

UXOQCS

Overall responsible for quality control (QC) and MEC related activities.

UXO Escort

Conducts UXO escort and anomaly avoidance activities for non-UXO qualified personnel during
seed burial in potential MEC hazard areas. Must be a qualified UXO Technician II or higher.

Note: Multiple geophysicist roles may be performed by a single individual (e.g., the QC
Geophysicist may also perform the role of Seed Team Leader).

3.

RELEVANT DEFINITIONS

Term

Definition

Cued
Classification

The method of collecting data for AC that involves placing the classification sensor directly over
the source and recording data while stationary.

Industry
standard object
(ISO)

An object, constructed from steel pipe manufactured to ASTM specifications, used as a
munitions surrogate for the purpose of quality assurance or quality control. Specifications for
ISOs are provided in Table 1 of this SOP.

AC System

All equipment used for AC data collection, including the geophysical sensor, data logger,
software and positioning equipment (e.g. RTK GPS or line and fiducial equipment).
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

AC Sensor

An advanced EMI sensor designed for the detection and classification of buried metal objects.
The MetalMapper and MetalMapper2x2 are the two most commonly used AC sensors.

ISOs or Inert
Munitions

ISOs or inert munitions are buried in the work area as test items to confirm that the AC system
is functioning correctly.

GPS/RTS Unit

Used to record the location of seed items and geophysical data (not required if using
line/fiducial positioning).

Excavation Tools

Picks, shovels, or a mini-excavator are used to dig a hole for the seed items and to backfill the
hole.

Measuring Tape

A measuring tape or ruler is used to measure the depth of each seed item.

Level or
Inclinometer

The level or inclinometer is used to measure the inclination of the seed items.

Compass

The compass is used to measure the orientation of the seed items.

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Quality Control (QC) Seed Plan
The QC Geophysicist will prepare the QC Seed Plan to list the type, depths, orientations, and number of
QC seed items to be placed in the production area. The QC Seed Plan may also include proposed
locations for the seed items, but the Seed Team Leader may adjust these locations to avoid existing
anomalies or based on site conditions. The minimum required contents of the QC Seed Plan are
described in SOP AC-91, Minimum Contents for GCO Documents.

5.3. Blind Seed Firewall Plan
It is crucial to the integrity of the seeding program that QC seed information is controlled to prevent
inappropriate access by data collection and processing personnel. The QC Geophysicist and other
personnel involved with the seeding program will follow SOP AC-20, Blind Seed Firewall Plan, which
describes how QC seed information will be controlled to achieve this. The QC Geophysicist will ensure
the Seed Team and UXOQCS are aware of and adhere to SOP AC-20, Blind Seed Firewall Plan, and
that they sign the associated List of Personnel Inside the Firewall form.
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5.4. Seed Team
The QC Geophysicist or their designee will be the Seed Team Leader. A UXO Escort will accompany the
Seed Team Leader to perform anomaly avoidance and excavations. In accordance with SOP AC-20,
Blind Seed Firewall Plan, no member of the Seed Team will be involved with DGM data acquisition
or anomaly selection in the area(s) where they bury seed items (also see Section 5.3).

5.5. Seed Items
ISOs or inert munitions serve as the seed items. If inert munitions are used the UXO Escort will paint
them blue prior to seeding to clearly indicate that they are inert. Table 1 shows the specifications for the
possible ISO and Exhibit 1 is a photograph of the three sizes of ISO.

TABLE 1. INDUSTRY STANDARD OBJECT DIMENSIONS AND PART NUMBERS
Nominal
Size

Outside
Diameter

Length

Part Number (1)

Schedule

5/8”-11 x 2”

1” (25 mm)

2” (51 mm)

91571A266

N/A

Small ISO40

1"

1.315" (33 mm)

4" (102 mm)

44615K466

40

Small ISO80

1"

1.315" (33 mm)

4" (102 mm)

4550K226

80

Medium ISO40

2"

2.375" (60 mm)

8" (204 mm)

44615K529

40

Large ISO40

4"

4.500" (115 mm)

12" (306 mm)

44615K137

40

Item
Bolt ISO

(1) Part number from the McMaster-Carr catalog (http://www.mcmaster.com/).

5.6. Seeding Procedures
5.6.1. GPS Function Tests
If using a GPS, the Seed Team Leader will perform the GPS functionality test at least once per day by
placing the sensor directly over a known point, and recording the measured position either in the GPS
controller or in the Seed Team’s logbook. The QC Geophysicist or designated representative will confirm
the calculated distance between the measured and known point meet the MPC/MQO for positioning listed
in the project work plan/QAPP, and record the results in the DGM QC Deliverable (e.g., QC database).

5.6.2. Seed Location
The Seed Team will use a GPS or other navigational methods to find the proposed seed locations
provided by the QC Geophysicist. The UXO Escort will implement MEC avoidance procedures in
accordance with the SOP MEC-03, MEC Avoidance and Escort. The Seed Team will modify the seed
item locations as needed to avoid pre-existing geophysical anomalies.

5.6.3. Seed Emplacement
The UXO Escort will dig a hole to the appropriate depth to bury the seed item as described on the list
provided by the QC geophysicist, keeping in mind the need to restore the area to its original appearance
(Section 5.6.5). While the Seed Team has latitude to change the location of the seed items to avoid
preexisting anomalies, they will bury the items described on the list at the intended depth and orientation.
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5.6.4. Seed Items Data Recording
5.6.4.1. After the seed item has been placed in the hole, the Seed Team Leader will record the location
of the center of the seed item. A real-time kinematic (RTK) GPS will be used in areas where the
instrument’s view of satellites is clear enough to achieve RTK fixed quality. Other positioning systems
such as robotic total stations (RTS), conventional surveying instruments, or tape measures from
established grid corners may be used in areas where RTK GPS is not effective.
5.6.4.2. If the depth (to center of mass), orientation, inclination, or type of seed item differs from the
proposed seed item list, the Seed Team Leader will note the differences (e.g., on the QC seeding table)
and inform the QC Geophysicist. The depth of the seed will be measured as the vertical distance from the
bottom of a straight edge placed across the opening of the hole down to the center of the seed item.
5.6.4.3. The Seed Team Leader will fill out the QC Seeding Table (a typical seeding table is shown in
Exhibit 2), adjusted as necessary for specific project requirements, or use other means of recording the
data (i.e., electronic forms). If required by the project work plan/QAPP, the Seed Team Leader or
designated representative will photograph the seed items and provide the photographs to the QC
Geophysicist.

5.6.5. Seed Item Burial
After placing the seed item at the correct depth to the center of mass the UXO Escort will replace the dirt
in the hole as completely as possible. They will level the location and, if possible, replace any grass or
vegetation plug over the burial location to restore the location to its original appearance to the extent
practical.

5.6.6. Seed Item Documentation
The QC Geophysicist will record the seed item ID in the DGM QC Deliverable (e.g., QC database). They
will also maintain a separate list of the seed items which will include the location coordinates, depth, and
description of the item. This separate list will not be available to the data acquisition teams or the Data
Analyst.

5.6.7. Seed Item Evaluation
5.6.7.1. After the Data Analyst completes anomaly selection from the dynamic detection data and
datasets are checked for quality, the QC Geophysicist will compare the seed item coordinates with the
anomaly selections to determine if an anomaly was selected that meets the seed item offset
requirements. The QC Geophysicist will compare target list with the seed item list to determine if the seed
item MPC/MQO has been met. The QC Geophysicist will document the results of QC seed items in the
Seed Tracking Log. To provide more immediate feedback on data quality the QC Geophysicist may
evaluate preliminary detection data prior to anomaly selection to determine if QC seed items were
detected.
5.6.7.2. After cued data are collected, processed, and classified, the QC Geophysicist will compare the
seed item coordinates and sizes with the classification results to determine if the QC seed detection
MQOs were met. To provide more immediate feedback on data quality the QC Geophysicist may evaluate
preliminary cued data prior to classification to determine if the cued data inversion models accurately
located the QC seed items.
5.6.7.3. The QC Geophysicist will notify the Project Geophysicist and Project Manager immediately if a
dataset does not meet any of the seed item MPCs/MQOs. The Project Geophysicist will perform a Root
Cause Analysis to determine why the seed item MPCs/MQOs were not met.
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5.7. Documentation and Reporting
Once the Seed Team has finished seed placement, the Seed Team Leader will document the results in
the Production Area QC Seeding Report. This report consists of a brief narrative describing the seed
emplacement and a discussion of significant deviations from the seed plan. The bulk of the report
consists of a seed location table that includes the “as emplaced” identity, location, depth, and orientation
of each of the emplaced seeds. The minimum required contents of the Production Area QC Seeding
Report are described in SOP AC-91, Minimum Contents for GCO Documents.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.

7.

EXHIBITS

Exhibit 1

Bolt, Small, Medium and Large ISOs

Exhibit 2

QC Seeding Table (Typical)

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a
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Clarified orientation direction and inclination range in Exhibit 2.
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Exhibit 2
Seed ID

Local X
Coordinate (1)

Local Y
Coordinate (1)

QC Seeding Table (Typical)
Depth
(cm)

Orientation (2)

Inclination (3)

Description

(1) Seed Item Coordinates are typically recorded digitally on a GPS or RTS controller, not in
this table.
(2) Orientation is Direction of Nose in degrees 0-360 (0 is true North)
(3) Inclination of nose in degrees -90 to +90 (0 is horizontal, +90 is vertical nose down)
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1.

PURPOSE

1.1
Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data
over buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI.
Data can be collected with AC sensors in “dynamic” or “cued” modes. Dynamic data collection involves
navigating the sensor along transects at a transect spacing designed to meet the project objectives with
respect to detection performance of suspected TOI in the subsurface.
1.2
The purpose of this Standard Operating procedure (SOP) is to identify the means and methods to
be employed when performing dynamic surveys using AC sensors for target detection. The detection
objectives and resultant transect spacing are identified in the project work plan/quality assurance project
plan (QAPP). Details of the data processing and analysis of dynamic data are covered in SOP AC-05,
Process Dynamic Survey Data.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project and monitors advanced sensor data acquisition.

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database.

Field Geophysicist

Acquires geophysical data and documents obstructions to collecting geophysical data.

Data Analyst

Processes collected data, evaluates measurement quality objectives (MQOs) and documents
testing results in the QC database.

3.

RELEVANT DEFINITIONS

Term

Definition

Electromagnetic
induction (EMI)
sensor

Geophysical sensors that operate by emitting magnetic fields and detecting the response from
electric currents generated when these fields interact with metallic objects.

Industry standard
object (ISO)

An object, constructed from steel pipe manufactured to ASTM specifications, used as a
munitions surrogate for the purpose of quality assurance or quality control. Specifications for
ISOs are provided in Table 1 of SOP AC-02, Test Sensor and System at IVS.

Instrument
verification strip
(IVS)

A constructed series of buried inert munitions or industry standard objects used to verify
proper functioning of the geophysical sensor system.
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Advanced
Classification (AC)
Sensor

An advanced electromagnetic induction sensor designed for the detection and classification of
buried metal objects. The MetalMapper, MetalMapper2x2, and MPV are the most commonly
used commercially available AC sensors. If a TEMTADS 2x2 is used, the MetalMapper2x2
procedure applies unless otherwise specified.

Transport Vehicle

Transport vehicle (Skid steer, tractor, extended reach forklift), as necessary, to transport
sensor

GPS/RTS Unit

Used to record the location of geophysical data

Inertial
Measurement Unit
(IMU)

Measures yaw, pitch, and roll of sensor. Data used to correct advanced sensor data positions.

5.
5.1.

PROCEDURE
Health and Safety

All elements of this procedure are conducted in accordance with the approved site safety and health plan,
including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2.

Collect Dynamic Data

5.2.1. Survey Grid Preparation and Transect Location
Grid preparation involves demarking the site boundaries and survey transects required to achieve the
coverage specified in the QAPP. Transect paths can be marked in various ways, including but not limited
to ropes laid along or next to the path, survey tapes and cones, and paint marking the edge of a completed
lane. Some sensors allow predefined transect paths to be loaded into the data collection software. In these
cases, survey transect locations will be generated using the “survey layout” function in UX-Detect and
exported in a format readable by the collection software.

5.2.2. Function Test Measurements
Function test measurements (described in SOPs AC-01, Assemble and Verify operation and AC-02,
Test Sensor and System at IVS) will be performed prior to each day’s data collection to confirm that all
transmit and receive components of the AC sensor are operational.

5.2.3. Daily IVS Survey
Prior to the start and at the end of each day of data collection, measurements of the set of IVS targets will
be performed (described in SOP AC-02, Test Sensor and System at IVS).
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5.2.4. Dynamic Data Collection
5.2.4.1. Performing dynamic surveys for DGM involves collecting data along transects across the survey
area. In-motion data is collected along each transect at a spacing appropriate to the site and project needs,
as defined in the project work plan/QAPP. Data collection is controlled by the user with instrument-specific
software that allows the user to assign a numerical ID to each transect line and start/stop data collection at
the beginning/end of each transect.
5.2.4.2. When an obstacle is encountered along a transect, the obstacle can be avoided by either altering
the path of the transect or stopping data collection when the obstacle is encountered and resuming a new
ID transect on the other side of the obstacle. Data gaps that are the result of obstacles will be recorded by
the Field Geophysicist and submitted to the Data Analyst. Data gaps that are the result of line spacing over
the defined acceptable spacing are determined by the Data Analyst and provided to the Field Geophysicist
for recollection.
5.2.4.3.

Data acquisition is performed using the following steps:

1. Start-up and test the sensor. The geophysical and navigation systems are started and a
function test is performed prior to each day’s data collection. In addition, the data acquisition
software is monitored to ensure that all data streams (EMI, positioning system, and IMU) are
valid and being recorded.
2. Navigate and collect data along transects. Depending on the sensor, navigation along
transects is performed by following pre-determined paths shown on the sensor’s screen or
through guidance placed by the field team (Section 5.2.1). Positioning in the data is captured
through the use of the positioning system and the IMU.
3. Verify the integrity and quality of the collected data. During data acquisition, the integrity and
quality of the data are verified by the operator by inspection of the data collection screen to ensure
that:
(a) The data collection starts and stops in coordination with the beginning and end of each
transect.
(b) Each transect is assigned a unique numerical identifier (ID).
(c) The amplitude responses measured by each receiver coil appear reasonable (i.e., not ‘flatlined’).
(d) No other geophysical sensors operate close enough to influence the dynamic data as stated
in the project work plan/QAPP.
(e) Any metallic objects (e.g. trucks, sign posts, fences) located close enough to the AC sensor
to affect the measured responses are noted in the field notes.
4. Verify complete coverage of survey area. 100% coverage surveys will require appropriate line
spacing. Data gaps resulting from obstacles or inaccessible terrain are marked and verified by
the Field Geophysicist. The Data Analyst will evaluate the survey coverage to identify data gaps
exceeding the MQOs listed in the project work plan or QAPP Worksheet #22. They will then
provide the locations of data gaps requiring additional data collection to the Field Geophysicist.
The Data Analyst may determine that small data gaps do not require recollection if they conclude
there is no chance that a metal item meeting the size and depth detection requirements for the
project is present in the gap. The Customer Geophysicist must concur with the Data Analyst’s
assessment for all gaps that will not be recollected.
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5.3. Measurement Quality Objectives (MQOs) and Quality Control Measures
The MQOs for this SOP are presented in the project work plan/QAPP (typically on Worksheet #22 of the
QAPP). For project data to be considered acceptable, the process described in this SOP must show these
MQOs have been achieved. Practical considerations limit the real-time QC of the dynamic data acquisition
activities to qualitative assessments. Quantitative QC and assessment of the collected data are performed
as part of SOP AC-05, Process Dynamic Survey Data.

5.4. Documentation and Reporting
5.4.1
The documentation associated with this SOP comprises the AC sensor data and field notes. The
Field Geophysicist or their designee will transfer the AC sensor data to the Data Analyst, who will process
it as described in SOP AC-05, Process Dynamic Survey Data.
5.4.2
The Field Geophysicist will record site conditions and metadata in either written form (e.g., in field
log books) or digital form (e.g., cell-phone or tablet-based forms). As a minimum, the following information
will be recorded by the Field Geophysicist:
•
•
•
•
•
•
•
•

Date.
Field Team Members.
AC Sensor ID.
Potential sources of interference (e.g., power lines, electrical fences, etc.).
Qualitative assessment of moisture (e.g., high, medium, or low).
Data file names.
Locations of any obstructions to the collection of dynamic data (as required).
Locations of any metallic objects close enough to the AC sensor to affect the measurements (as
required).

5.4.3
The Data Analyst will include the AC sensor data files and images of the field notes in the DGM
data deliverable.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix A contains a glossary and definitions of terms

7.

Appendix B contains standard MQOs for AC projects
Appendix D contains a list of practices prohibited during
the collection or processing of AC data

EXHIBITS

None.
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REVISION HISTORY

Rev.

Date
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Initial Release

n/a

01
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Accreditation Body responses

Removed specific separation distances (Section 5.2.4.3)
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02
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Parsons
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. The
purpose of this Standard Operating procedure (SOP) is to identify the means and methods to be employed
when processing dynamic survey data collected using an advanced EMI sensor for target detection.
Processing the dynamic data involves:
•
•
•
•

2.

Assessing all QC tests (including daily function tests and IVS surveys) and documenting the
results in the project database,
Leveling the raw data to remove EMI signal due to the self-signature of the sensor systems and
the ambient EMI soil response,
Confirming that the dataset meets dynamic data collection measurement quality objectives
(MQOs) (including in-line spacing and coverage), and
Target selection.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Oversees processing of detection data collected during project; reviews and approves
detection data target selections; ensures that QC data are recorded in the QC database

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database.

Data Analyst

Processes collected data; identifies geophysical anomalies for addition to the cued target list;
documents testing results in the QC database

3.

RELEVANT DEFINITIONS

Term

Definition

Background
removal

The removal of the background model of the self-signature of the AC sensor system and the
response from the ambient environment from the measured response data. Background
removal is also known as “leveling”.

Dipole Response
Filter

A method for source selection that makes simultaneous use of all advanced sensor channel
data by employing an automated single-source dipole inversion routine to generate a target
source location map. This ‘coherence’ map looks like an anomaly map but rather than
displaying amplitude deviations from the background it shows places where the data fit well to
the model compared to the background.

Coherence

The coherence is the squared correlation between the full multi-axis, multi-static data set and
a dipole model fit to those data. Coherence is also known as the “goodness-of-fit”.

sortie

Chronologically contiguous data collection set.
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Personal
Computer

Manage geophysical data and processing software.

Geosoft Oasis
Montaj with UXAnalyze and UXDetect modules

Software used for geophysical data processing and anomaly selection.

IDL data
processing
environment

Software used for geophysical data processing and anomaly selection.

5.

PROCEDURE

5.1. Overview
This section describes the procedures used to process the dynamic production data including positioning
and leveling of the data, processing/assessing the QC activities related to dynamic data collection, and
selecting target anomalies from the final processed data.

5.2. Response Amplitude Processing of Dynamic Survey Data
The processing of dynamic data for QC purposes is achieved in the following steps:
1.
2.
3.
4.
5.
6.

Import Data;
Evaluate Daily MQOs;
Evaluate per Survey Unit MQOs;
Position data and remove background;
Select targets; and
Evaluate Secondary Anomaly Characteristics.

5.2.1. Import Data
5.2.1.1. The Data Analyst will convert the raw *.TEM data files to ASCII *.csv files using sensor-specific
software and import them into a Geosoft database (*.gdb) using a purpose-built utility in UX-Analyze. If the
raw data files are in the *.HD5 format, they will be imported directly into UX-Analyze. Once the data files
are imported the Data Analyst will inspect the data and assess it against the MQOs listed in the project
work plan/QAPP (typically in Worksheet #22 of the QAPP) for:
1.
2.
3.
4.
5.

Transmit (Tx) current within limits
Saturated receiver (Rx) data
Flat lined Rx data
Global positioning system (GPS) fit quality or RTS data acceptability
Valid inertial measurement unit (IMU) data
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5.2.1.2. The analyst will identify any measurements that do not pass the MQOs and address the failure
as described in the work plan or QAPP for each MQO.

5.2.2. Evaluate Daily MQOs
During the course of a dynamic survey, two twice-daily tests are performed to verify the operation of the
sensor and associated components: the function tests (described in SOP AC-01, Assemble and Verify
Operation and AC-02, Test Sensor and System at IVS) and lines along the instrument verification strip
(IVS; described in SOP AC-02, Test Sensor and System at IVS). The successful completion of these tests
on a daily basis is required to validate the survey data collected on that day. The project work plan or
Worksheet #22 of the QAPP lists the acceptance criteria and failure responses for the ongoing instrument
functionality, ongoing dynamic positioning precision, and in-line measurement spacing MQOs. The Data
Analyst will evaluate the data from those tests and document the results either in the project database or
using the .csv and .png files exported by UX-Analyze during analysis of the function test and IVS data.

5.2.3. Remove Background and Position and Evaluate Data
The Data Analyst will apply a median filter to the raw data to derive an estimate of the background model,
then subtract that model from the raw data to provide a background removed or ‘leveled’ data set. The Data
Analyst will then execute a UX-Analyze software routine to assign RX-specific EMI measurement positions
based upon the GPS antenna location, platform geometry and platform attitude (IMU) data. The leveled
response amplitude data will then be evaluated by gridding and mapping the Z-component data for the data
channel to be used for target selection. This channel is specified in the QAPP or as “to be determined” (or
“TBD”) using site specific data. Correctly leveled data should not contain large areas with negative readings,
significant numbers of negative spikes, or long lines of elevated response that cannot be reasonably
explained by changes in geology or potential subsurface metal.

5.2.4. Evaluate Per Survey Unit MQOs
Before the data is passed on to the processing stage for selection of target sources, the Data Analyst will
evaluate the entire survey unit data collection to verify that the coverage MQO presented in the project work
plan or QAPP Worksheet #22 has been met.

5.2.5. Merge Data and Determine Model Coherence Anomalies
Upon confirmation that a given survey unit is complete, the Data Analyst will merge the daily Geosoft .gdbs
for that survey unit and use UX-Analyze to determine the model coherence anomaly results for the survey
unit as a whole. Typical assumptions for the coherence modeling are a 10-cm mesh cell size and a crossline data chip size wide enough to include at least three lines of data. The probable source depth will be
site-specific. The result of the coherence modeling is a .gdb containing X, Y, and fit coherence channels.
The fit coherence will be gridded and mapped in the same manner as the response amplitude data.

5.2.6. Select Targets and Model Sources
The Data Analyst will select targets from the response amplitude and fit coherence data using the final target
selection parameters in a Target Selection Technical Memorandum, which will be completed shortly after
data collection begins. The minimum required contents of the Target Selection Technical Memorandum are
described in SOP AC-91, Minimum Contents for GCO Documents. Selected targets from both the
response amplitude and fit coherence data will be added to a single *_Target.gdb in UX-Analyze. The data
underlying the selected target locations will then be modeled using 1-, 2-, and 3-dipole inversions to
determine subsurface source locations. The footprint used for modeling should be wide enough to include
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at least three lines of data and at least 6 down-line data points. All retrieved polarizabilities and related
model parameters are assigned unique identifiers.

5.2.7. Source Screening and Target list Compilation
The Data Analyst will compute the size and decay parameters from the polarizabilities and screen out
sources too small and fast decaying to be considered a TOI based on conservative thresholds established
for the two parameters in the Target Selection Technical Memorandum (Section 5.2.6). The Data Analyst
will merge any sources located within 0.25 m of each other. Targets retained following screening will be
added to either a dig list; or, more likely, a cued target list for subsequent static data collection over each.

5.2.8. Dynamic Source Library Matching and Classification
The polarizabilities for each of the sources returned during modeling can be compared to a library
containing dynamic polarizability results for standard munitions items. For specific projects where only large
munitions items are expected, the resultant decision metrics may be used to make dig/no dig decisions for
identified sources. In most cases, this comparison would be more useful in identifying high-confidence TOI
prior to intrusive investigation of all identified sources or for identifying unexpected munitions potentially
present on site for addition to the site-specific cued library. For sites where the types of TOI are well
constrained and there will be a subsequent cued survey, this step may be unnecessary. If the decision
metrics developed through dynamic library matching are to be used to make dig/no-dig decisions,
classification should follow the process outlined in Section 5.8 of SOP AC-08, Process Cued Data.

5.3. Quality Control
Standard minimum MQOs for AC projects are contained in Appendix B of the Department of Defense
Quality Systems Requirements for Advanced Geophysical Classification (2015). These are the standards
to be met unless modifications have been agreed to by the project team as specified in the project work
plan or QAPP (typically in Worksheet #22). The Data Analyst will assess the performance relative to the
MQOs is while processing the data. Dynamic data will not be used to select targets until these MQOs are
met or until the project team agrees on modifications to these MQOs.

5.4. Documentation and Reporting
5.4.1
Shortly after data collection begins, the Project Geophysicist or designated representative will
detail the final target selection parameters in a Target Selection Technical Memorandum (Section 5.2.6).
The minimum required contents of the Target Selection Technical Memorandum are described in SOP
AC-91, Minimum Contents for GCO Documents.
5.4.2 Reporting for the activities associated with this SOP will involve the production of the DGM data
and QC deliverables. The Data Analyst will upload the following as parts of the DGM data deliverable and
DGM QC deliverable:
•

•

Raw data files:
o

Digital copies of field notes.

o

AC sensor files.

Geosoft Databases:
o

Daily datasets.

o

Combined database for delivered survey units.
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o

Target databases for delivered survey units.

•

Geosoft Format Maps (including final grids of z-component amplitude and/or coherence).

•

Supporting classification images.

•

QC database detailing the following for each dataset:

•

6.

o

Survey date.

o

Function test results.

o

IVS test results.

o

Documentation of transmit current check.

o

Documentation of GPS quality.

o

Documentation of IMU data quality.

o

In-line density.

o

% coverage achieved for each survey unit with .ply file outlining areas that could not be
collected due to obstacles or unsafe terrain (i.e. acceptable gaps).

Weekly Geophysical QC Report summarizing QC results (function tests and IVS positioning).

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix B contains standard MQOs for AC projects

Bulk Magnetization Effects in EMI-Based Classification
and Discrimination, SERDP Project MR-1711 Final
Report (Bell; Barrow, May 2015)

Explains use of dipole filter in identifying anomalous
areas in advanced sensor detection data.

7.

Appendix D contains a list of practices prohibited during
the collection or processing of AC data

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

10/18/16

Minor changes to data processing details in sections 5.2.5 and
5.3.2.1

Add details to description of
data processing
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Rev.

Date

Summary of Changes

Reason for Revision

02

01/26/17

Clarified footer referencing controlled copies.

Accreditation Body
responses

03

10/12/17

Significant revision to account for changes in processing with
release of Geosoft v9.2 (Sections 5.2.1 through 5.2.8).

Release of Geosoft v9.2 /
yearly review
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. The
purpose of this SOP is to describe how:
1. Proposed locations for AC sensor background measurements will be selected,
2. Initial background measurements will be collected,
3. Proposed background locations will be verified as suitable for collecting daily background
measurements,
4. Daily background measurements will be collected, and
5. Daily background measurements will be verified as appropriate for removing background
values from cued measurements.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Confirms selected background locations are acceptable; reviews results for initial background
collections at each location surveyed

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database

Field Geophysicist

Operates geophysical sensor during data collection

Data Analyst

Identifies preliminary locations for background points by reviewing detection data; processes
collected data and documents QC results in the project QC database

3.

DEFINITIONS

Term

Definition

Initial Background
Measurement

Cued AC measurements collected at proposed background measurement locations to
determine if they are appropriate to be used for background correction measurements.

Daily Background
Measurement

Cued AC measurements collected at a location which has been confirmed to be appropriate
for background measurements. Background measurements are used to remove the sensor
self-signature and environmental responses from cued AC measurements before they are
used for AC.

Parsons

Page 1 of 5

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-06

COLLECT CUED BACKGROUND MEASUREMENTS

02

Effective Date:

Approved By:

Last Revised:

10/12/2017

Craig Murray, GCO Technical Manager

10/12/2017

James Salisbury, GCO Quality Manager

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

AC Sensor

An advanced EMI sensor designed to detect and allow classification of buried metal objects.
The MetalMapper, MetalMapper2x2, and MPV are the most commonly used commercially
available AC sensors. If a TEMTADS 2x2 is used, the MetalMapper 2x2 procedure applies
unless otherwise specified.

Transport
Vehicle

Transport vehicle (Skid steer, tractor, extended reach forklift) is used to move the AC sensor
during data collection.

GPS/RTS Unit

Used to record the location geophysical data.

Inertial
Measurement
Unit (IMU)

Measures yaw, pitch, and roll of sensor. Data used to correct position measured by the GPS.

Geosoft Oasis
Montaj with UXAnalyze module

Software used for geophysical data processing.

5.
5.1.

PROCEDURE
Health and Safety

All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2.

Introduction

5.2.1

The observed signal in a cued measurement using an AC sensor is composed of:
1. The EMI response of the buried target,
2. The self-signature of the sensor system, and
3. Any response from the ambient environment in which the target is buried.

5.2.2 The objective of taking background measurements is to independently measure the last two
contributors to the overall EMI response. These “non-target” values can then be subtracted from the
overall signal response to determine the signal response from only the unknown buried object being
evaluated.
5.2.3 For this to be successful the background measurements must be collected in an area without any
buried targets and with geology representative of that where the unknown items are located. They must
also be taken throughout the survey day because environmental changes such as large changes in
ambient temperature, significant changes in background moisture (morning dew evaporating, rain
showers passing through, etc.), or significant changes to the sensor itself (cable replacement, new GPS
antenna, etc.) will cause the sensor or environmental contribution to the background reading to change.
Parsons

Page 2 of 5

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-06

COLLECT CUED BACKGROUND MEASUREMENTS

02

Effective Date:

Approved By:

Last Revised:

10/12/2017

Craig Murray, GCO Technical Manager

10/12/2017

James Salisbury, GCO Quality Manager

5.3.

Choose Locations for the Background Measurements and Verify Their Suitability

5.3.1 One or more locations for background measurement locations will be planned at each site. The
number and location of the background measurements are influenced by the following considerations:
•
•

•

The background locations should be similar to the production survey area with regard to terrain,
geology, and vegetation. If these factors change appreciably, additional background
measurements, taken at a more representative location, are required.
The background measurements should be collected at locations devoid of buried metal objects.
If a suitable object free area cannot be identified, attempts should be made to create a “clear”
2-m square area by surveying and removing all metal objects. Once cleaned, the background
measurements should be re-collected in the “clear” area.
For efficiency, background measurements should be collected in areas that are in or close to
the survey area(s) to minimize travel time.

5.3.2 Once an adequate number of proposed background locations have been identified, an initial
measurement should be collected over each of the background locations as described below:
1. The Project Geophysicist or their designee will select initial locations for the background
measurement, preferably by referring to the dynamic survey data, to satisfy the considerations
noted above.
2. Ideally, initial background collection starts at the selected background point expected to
produce the highest response (i.e. the point with the most signal due to geology as identified
through examination of the dynamic data). If the criteria for using a background measurement
is based on a threshold, the decays for the acceptable initial background measurement with the
highest response will serve as the threshold for all further backgrounds collected during the
project.
3. The Field Geophysicist will collect initial measurements at each of the proposed background
locations as follows:
(a) Center the sensor over the location chosen as a background point.
(b) Record stationary geophysical data at the proposed location and at four offset locations at
least ½ of the sensor spacing away in each cardinal direction.
(c) Verify that the signal amplitudes for all transmitter/receiver pair decays measured are
qualitatively similar to each other. If differing decay amplitudes are observed, the location
should be inspected and any metal contamination found should be removed. If an apparent
subsurface source cannot be cleared quickly, another nearby location can be chosen.
(d) Upon confirmation that the 5 background points produce similar decays, qualitatively verify
that the decays are similar to or below the threshold decays. If any of the new background
point decays are above any of the threshold decays, the applicability of the selected point
should be considered with regard to local background conditions. If local background
conditions (i.e., increased geologic response over a wide area) suggest that the measured
background accurately reflects local background, the project background threshold may
need to be revised. The Customer’s Geophysicist will be consulted prior to any change in
background threshold.
4. Continue this process at each of the chosen locations until their suitability for background
measurements has been verified.
5. Once this process is complete, the Data Analyst will evaluate the data files using the
UX-Analyze Background Location Validation Test (non-MPV data) to determine if each
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proposed location is acceptable for continued background measurements. They will use a
minimum reference to surrounding measurements distance of ½ of the sensor spacing (35cm
for the MetalMapper, and MetalMapper 2x2), unless otherwise defined in the project work
plan/QAPP.
6. Qualitative comparison of measured decay amplitudes to the designated threshold will be the
only test performed for MPV background locations. As MPV data cannot currently be processed
using UX-Analyze, the Background Location Validation Test is not applicable to this data.

5.4. Collect Background Measurements throughout the Survey Day
The Field Geophysicist or their designee will collect background measurements at a maximum interval of
two hours throughout the survey day. The Field Geophysicist can collect additional background
measurements if they determine natural environmental changes may have caused the environmental
contribution to the background reading to change. The Field Geophysicist or their designee will document
the reasons for any extra background readings in the field notes to guide the Data Analyst in choosing the
correct background for each cued data set. Background measurements will be collected within 0.4m of
one of the points verified as suitable for background use as described above.

5.5. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.5.1 Standard minimum MQOs for AC projects are contained in Appendix B of the Department of
Defense Quality Systems Requirements for Advanced Geophysical Classification (2015). These are the
standards to be met unless modifications have been agreed to by the project team as specified in the
project work plan/QAPP (typically Worksheet #22). Measured backgrounds will not be used to correct
field data until these MQOs are met or until the project team agrees on modifications to these MQOs.
5.5.2 The Data Analyst will evaluate initial background measurements over proposed background
locations for non-MPV data using the UX-Analyze Background Location Validation Test tool. MPV
background data will be qualitatively compared to the designated project threshold, and the Project
Geophysicist will approve any intended background points. The Data Analyst will review daily background
data quality as described in SOP AC-08, Process Cued Data.

5.6. Documentation and Reporting
The Project Geophysicist or their designee will summarize the results of the initial background
measurements in the Background Location Report. The Data Analyst or their designee will prepare and
review decay plots comparing initial backgrounds and daily measurements to the applicable reference
threshold. They will record in the DGM QC deliverable any rejected backgrounds and the consequences
of rejection (i.e., points to be re-collected). The decay plots and AC data collected at background point will
be included in the DGM data deliverable.
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6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

DoD Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix A defines terms for AC projects

7.

Appendix B contains standard MQOs for AC projects
Appendix D contains a list of practices prohibited during
the collection or processing of AC data

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

01/31/17

Clarified footer referencing controlled documents
Added TEMTADS 2x2 to Equipment Section

Accreditation Body
responses

Added MPV-specific text (Paragraphs 5.3.2 and 5.5.2).

MPV Purchase

Changed offset between middle and outer initial background
points from at least 35 cm to at least ½ sensor spacing to agree
with QAPP Template (Paragraph 5.3.2)

Yearly review
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1.

PURPOSE

1.1
Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect
data over buried metal objects in order to detect and classify them as a target of interest (TOI) or a nonTOI. Data can be collected with AC sensors in “dynamic” or “cued” modes. Cued data collection involves
navigating the sensor to a precise anomaly location, and collecting static AC sensor data at that location.
1.2
The purpose of this Standard Operating procedure (SOP) is to describe how AC sensor cued
measurements will be collected. The detection objectives for cued measurements are identified in the
project work plan/quality assurance project plan (QAPP). Details of the data processing and analysis of
cued data are covered in SOP AC-08, Process Cued Data.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project and monitors advanced sensor data acquisition.

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database.

Field Geophysicist

Acquires geophysical data and records pertinent information in field notes.

Data Analyst

Processes collected data and documents testing results in the QC database.

3.

RELEVANT DEFINITIONS

Term

Definition

Electromagnetic
induction (EMI)
sensor

Geophysical sensors that operate by emitting magnetic fields and detecting the response from
electric currents generated when these fields interact with metallic objects.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

AC Sensor

An advanced EMI sensor designed to detect and allow classification of buried metal objects.
The MetalMapper, MetalMapper2x2, and MPV are the most commonly used commercially
available AC sensors. If a TEMTADS 2x2 is used, the MetalMapper 2x2 procedure applies
unless otherwise specified.

Transport Vehicle

Transport vehicle (Skid steer, tractor, extended reach forklift) is used to move the AC sensor
during data collection.
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Equipment

Brief Description of Function and Purpose

GPS/RTS Unit

Used to record the location geophysical data.

Inertial
Measurement Unit
(IMU)

Measures yaw, pitch, and roll of sensor. Data used to correct position measured by the GPS.

5.
5.1.

PROCEDURE
Health and Safety

All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Preparation for Cued Data Collection
Prior to cued data collection, the correct operation of the geophysical sensor and navigation and
orientation systems must be verified as described in SOP AC-02, Test Sensor and System at IVS. The
Data Analyst or their designee will provide the Field Geophysicist with a comma separated values digital
list of dynamic target locations including the target ID and the coordinates in either decimal degree
latitude/longitude WGS84 (for the MetalMapper) or UTM easting and northing format.

5.3. Cued Data Collection
Cued investigation for target classification involves positioning the sensor and collecting static
measurements over a pre-identified set of anomalies. The Field Geophysicist will follow the steps below
when collecting cued measurements:
1. Navigate to Anomaly Location.
(a) Navigation to the anomaly location may be performed visually or through the use of the
RTK GPS or RTS positioning system.
(b) Visual navigation requires marking the anomalies (usually with survey pin flags) in
advance. If visual navigation is used, the sensor is transported to the pre-marked location,
and the center of the sensor precisely positioned (within 5 cm) over the marker.
2. Collect a cued measurement.
(a) If the system has the ability to direct the operator to an anomaly location based upon the
geophysical signal received (e.g., the MetalMapper’s dancing arrows), the first
measurement will be taken at the location indicated by the received signal. If not, the first
measurement will be collected at the dynamic target location.
(b) If the first measurement location appears to be more than 40 cm from the selected dynamic
target location, a second measurement will be collected directly over the dynamic location.
If post-collection evaluation indicates that a cued point has not been collected within 40 cm
(or as otherwise required by the QAPP), a re-shot will be collected directly over the
selected target location.
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(c) During these measurements, care will be taken to ensure that the sensor does not move,
and all external sources of EM signals (i.e., metal) are kept away from the sensor. Any
metal associated with the sensor and deployment mechanism (e.g., console, support
structures) that cannot be reasonably distanced from the sensor must be kept in the same
physical relation with the sensor as was maintained during background measurements.
(d) If in-field QC software is part of the AC system, inversion of the measurements may be
performed immediately following data point collection. If the predicted source location is
greater than the specified measurement quality objective (MQO) for fit location offset from
the center of the instrument, the field operator may relocate the sensor to the predicted
location and collect another data point. If the predicted location still exceeds the MQO, the
operator may flag this anomaly in the field notes and move on. In-field inversion is not a
necessity, and may not be performed if the field team and/or Project Geophysicist believe
production would be increased by returning to points requiring re-shots identified during
post-processing rather than relying on the in-field inversion. Examples of such sites may
include, but are not limited to, sites with responsive soil/rock, noise sources such as power
lines, or high anomaly densities for which a multi-dipole inversion would be considered
more applicable to site conditions than the single-source inversion performed by QC
software.
(e) Move to the next location.

5.4. Measurement Quality Objectives and Quality Control Measures
5.5.1 Standard minimum MQOs for AC projects are contained in Appendix B of the Department of
Defense Quality Systems Requirements for Advanced Geophysical Classification (2015). These are the
standards to be met unless modifications have been agreed to by the project team as specified in the
project work plan/QAPP. Cued data will not be used to classify targets until these MQOs are met or until
the project team agrees on modifications to these MQOs.
5.5.2 AC sensor system functionality will be demonstrated as described in SOP AC-02, Test Sensor
and System at IVS and documented in the project database. The Data Analyst will evaluate the cued
data for other quality indicators as described in SOP AC-08, Process Cued Data.

5.5. Documentation and Reporting
5.5.1
The documentation associated with this SOP comprises AC sensor data and field notes. The
Field Geophysicist or their designee will transfer the AC sensor data and field notes to the Data Analyst,
who will process it as described in SOP AC-08, Process Cued Data.
5.5.2
The Field Geophysicist will record site conditions and metadata in either written form (e.g., in
field log books) or digital form (e.g., cell-phone or tablet-based forms). As a minimum, the following
information will be recorded by the Field Geophysicist:
•
•
•
•
•
•
•

Date.
Field Team Members.
AC Sensor ID.
Potential sources of interference (e.g., power lines, electrical fences, etc.).
Qualitative assessment of moisture (e.g., high, medium, or low).
Data file names.
Reason(s) for repeated data collection over a single target (e.g., point specific equipment
problem [e.g. brief GPS/IMU failure, transmit current too low], distance between target location
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•
•

as indicated by received signal and dynamic target location, multiple sources indicated by
received signal, in-field inversion indicates significant offset from 1st point).
Description of any observed metal potentially responsible for the dynamic anomaly.
Any other site-specific factors that could potentially affect the uncertainty of a measurement or
measurements (see Appendix F in the Department of Defense Quality Systems Requirements
for Advanced Geophysical Classification [2015]).

5.5.3
The Data Analyst will include the AC sensor data files and images of the field notes in the DGM
data deliverable.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix B contains standard MQOs for AC projects
Appendix D contains a list of practices prohibited during
the collection or processing of AC data
Appendix F contains a description of factors that could
affect measurement uncertainty

7.

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

01/31/2017

Added TEMTADS to equipment section.

Accreditation Body
responses

Added text stating that selected targets with no cued data
within 40cm will be recollected at the selected target location
(Section 5.3)
Clarified footer referencing controlled documents
02

10/10/17

Parsons

Added potential use of in-field inversion for directing re-shots
(Section 5.3, Item 2.(d)).
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects to detect and classify them as a target of interest (TOI) or a non-TOI. The purpose of
this standard operating procedure (SOP) is to describe how AC sensor cued measurements will be
processed for target classification (i.e., identification of TOI and non-TOI). This SOP details the steps
required to verify the quality of cued measurements, process these measurements to derive features
related to the physical characteristic of the target, and use these features to classify the targets.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project; monitors advanced sensor data acquisition;
reviews compiled ranked dig lists.

Quality Control
(QC) Geophysicist

Reviews QC testing results and verifies results are documented in the QC database; confirms
that QC seeds have been correctly classified as TOI.

Data Analyst

Processes collected data and documents testing results in the QC database; makes
classification decisions based on data results.

3.

DEFINITIONS

Term

Definition

Target of Interest
(TOI)

Any item that must be removed from a munitions response site. Common TOI include UXO,
other inert munitions that must be excavated to be identified as inert, QC and validation seeds,
and substantial components of munitions that the site manager selects for removal.

Polarizabilities
(βs)

A numerical description of a metallic object’s intrinsic response to electromagnetic fields.

library match
metric

The library match metric is a measure of the comparison between a target and a library entry

dig/no dig
threshold

The boundary value between targets classified as potential TOI, and those classified as nonTOI.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Personal
Computer

Manage geophysical data and processing software.
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Equipment

Brief Description of Function and Purpose

Geosoft Oasis
Montaj with UXAnalyze Module or
UXO Lab

Software used for geophysical data processing and classification

5.

PROCEDURE

5.1. Overview
5.1.1

The general steps for processing cued advanced EMI sensor data are as follows:
•
•
•
•
•
•

5.1.2

Import data and perform initial QC checks;
Apply background corrections;
Process function test data;
Process daily IVS test data;
Estimate intrinsic and extrinsic target features; and
Complete classification.
Each of these steps is addressed further in the following sections.

5.2. Import Data and perform Initial QC Checks
The Data Analyst will convert any raw *.TEM data to ASCII *.csv format using sensor-specific software.
Conversion is not necessary for HD5 format files. The Data Analyst will import the ASCII or HD5 data files
UX-Analyze or UXO Lab databases and assess them against the measurement quality objectives
(MQOs) provided in the project work plan/QAPP for:
•
•
•
•

Transmit (Tx) current within limits
Global positioning system (GPS) fix quality
Valid inertial measurement unit (IMU) data
Saturated response

5.3. Background Corrections
Background corrections are used to remove the self-signature of the system and the soil response from
the measured anomaly data. Background measurements are taken at locations previously verified to be
devoid of metal, as described in SOP AC-06, Collect Cued Background Measurements, and listed in
the Background Location Report.

5.3.1.

Background Measurement Verification

The Data Analyst will verify individual background measurements as suitable for background correction
prior to their use by overlaying collected decays with those for the single background point selected to
represent the project threshold. Threshold exceedances for daily background measurements that are not
the result of changing environmental conditions documented by the field team will not be used to correct
cued measurements.
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5.3.2.

Background Corrections

The Data Analyst will apply background corrections using UX-Analyze, which automatically finds the
closest background (chronologically and spatially) and only applies the background corrections that were
collected within a preset time limit relative to the target measurement. This preset time limit is generally
set to 2 hours. If little variation in background is noted throughout the day and production measurements
have been collected over one general location on site, an earlier or later background point is considered
acceptable for data correction. If intra-day background response is variable due to changing
environmental conditions, or if a rejected background is specific to points collected in a certain location,
the affected data will be recollected.

5.4. Function Test Measurements
The Field Geophysicist or their designee will provide the function test measurements (described in SOP
AC-01, Assemble and Verify Operation) to the Data Analyst. The Data Analyst will background correct
the function test data, then evaluate the results as described in SOP AC-01, Assemble and Verify
Operation.

5.5. Daily IVS Survey
Prior to the start and at the end of each day of data collection the Field Geophysicist or their designee will
collect cued measurements over IVS targets as described in SOP AC-02, Test Sensor and System at
IVS and provide the data files to the Data Analyst. The Data Analyst will import and background correct
the data files before performing a single object inversion and comparing the results to a limited library of
the initial cued measurements collected over the IVS targets. The Data Analyst will evaluate the results to
determine if the IVS MQOs have been achieved and document the results in the project database.

5.6. Cued Data Collection Location Check
The Data Analyst will calculate the distance between the collection locations and selected dynamic target
locations. If a dynamic target has no cued measurement within 40 cm or the distance defined in the
project work plan/QAPP, the Data Analyst will flag that target for recollection.

5.7. Target Feature Estimation
5.7.1
After background corrections are applied (Section 5.3.2) the Data Analyst will use UX-Analyze
or UXO Lab to perform 1-, 2- and 3-dipole inversions (typically; more- or fewer-source inversions can be
performed dependent on the specific site and anomaly density) to determine the parameters of a target or
constellations of targets that would produce responses closely matching the observed responses.
5.7.2
These parameters include extrinsic parameters (location and orientation) as well as the intrinsic
parameters (principal axis polarizabilities) related to the object size shape and composition. The intrinsic
parameters, otherwise known as betas (β) are used for classification. Appendix F of the Department of
Defense Quality Systems Requirements for Advanced Geophysical Classification (2015) contains a
description of some of the factors that affect the uncertainty of cued target measurements. Feature
estimation is the processing step in which these factors would actually lead to less reliable data. The Data
Analyst is responsible for coordinating with field personnel to identify potential causes of uncertainty and
ensuring that they are accounted for during classification. The Data Analyst will only use model results for
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classification if they meet the MQOs identified to confirm that they support classification in the project
work plan/QAPP.
5.7.3 The Data Processor will perform a QC review of the inversion results, using various data and
model metrics to focus attention specifically on inversions and models with poor data quality, poor
matches between observed and predicted data, or unrealistic model parameters. Inversion results for
each target will be visually inspected. Visual QC is used to:
1. Identify and flag as potential TOI targets where one or more models have polarizabilities that
either (a) are a good match with a library TOI item (see Section 5.8.2); or (b) have UXO-like
properties but do not closely match any library item. Representative items from these
categories may be requested as training data. Anomalies flagged as high-likelihood TOI are
monitored during the dig list creation phase of classification to ensure they are classified as
digs, ideally early in the dig list.
2. Identify bad inversions and models. An inversion is bad when the match between observed and
predicted data is poor. A model is bad when it is non-physical. Non-physical models can arise
in multi-object inversions when only a single object is present. Typically, the non-physical model
will be located very deep and far from the target location (typically falling on or near the
horizontal and/or depth inversion boundaries). In addition, the polarizabilities of such models
are typically very large in amplitude and possess a distinctive, high degree of point to point
jitter. Non-physical models are flagged as “failed” and are not used in the classification process.
Finding bad models and inversions is aided by analysis of data and model metrics.
3. Identify general problems with the data. While the IVS data are useful for confirming that the
sensor was working at the beginning and end of each day, intermittent sensor issues can
occur. Identifying data issues is aided by analysis of data quality metrics.

5.8. Classification
Classification of targets is based upon objective, numeric criteria. Using these criteria, a prioritized list is
created with high likelihood TOI placed at the top of the dig list (just after digs classified as “training data”
and “inconclusive”) and high likelihood non-TOI placed at the bottom of the list. The primary method for
classification will be library matching, supplemented by cluster analysis and feature space analysis.
These elements are explained further in the following sections.

5.8.1.

Site Specific Munitions Library

5.8.1.1. The Project Geophysicist or their designee will create a site-specific library of βs for candidate
munitions items identified in the conceptual site model (CSM) to be used as the primary means of
classification. The site-specific library consists of a subset of polarizabilities selected from a standard
library compiled by the Government (i.e., the DoD TOI library), or as described in the project work
plan/QAPP. Various examples of the types of the munitions presented in the CSM are included in the
site-specific library, although the examples in the library will generally not be limited to specific
marks/mods presented in the CSM unless specific information suggests there is no possibility that other
marks/mods are present on site. The project geophysicist will verify that the site-specific library contains
examples of all munitions presented in the CSM, and a qualified unexploded ordnance technician will
verify that the marks/mods present in the library are generally representative (i.e. size, shape, and wallthickness are similar to expected munitions even if all marks/mods are not specifically included in the
library) of expected munitions. If items listed in the CSM are not included in the standard library they can
be added to the library as described in SOP AC-12, Collect Data for Additions to TOI Library if they
are available to be tested.
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5.8.1.2. In addition to comparison versus the site-specific library, cued data is also compared to a
comprehensive library containing βs for items not expected at the site. Close matches to these items in
this library are requested as training data as described below. The initial site specific and comprehensive
libraries are distributed to the project team at the start of cued data collection, and the site-specific library
is distributed any time a change is made.

5.8.2.

Library Matching

5.8.2.1. Classification is based primarily on the library match metrics generated by UX-Analyze or misfit
metrics generated by UXO Lab during a comparison of the β values estimated for each surveyed target
and the β values in the munitions libraries developed for the project. This comparison is performed via the
library match or classify and rank utility in UX-Analyze or UXO Lab. The UX-Analyze library fit analysis
matches the following four combinations of βs to those of the candidate library TOIs. UX-Analyze uses
the library match metrics for each combination to derive a ‘decision metric’.
•
•
•
•

β1, β1/β2, β1/β3
β1, β1/β2
β1/β2, β1/β3
β1

5.8.2.2. The UX-Analyze decision metric is calculated by averaging the results of the four library
comparisons while UX-Analyze decision metric results range from 0 to 1, with 1 considered a perfect
match. Results below 0.825 are typically considered indicative of non-TOI, although low signal targets
(less than 2.0 mV/A) with match metrics below 0.825 may be classified as potential TOI at the analyst’s
discretion. Similarly, targets that correspond to small areal extent, low-amplitude dynamic targets and
model as background (i.e. polarizabilities are noisy; model as plate-like, spherical, or asymmetric; and
decay along straight rather than curved lines) may match library items with a decision metric above 0.825
despite being representations of background. These may be placed into a separate non-TOI category at
the analyst’s discretion. Confirmation that these sources are non-TOI will be performed at the project
team’s request, with the method of confirmation detailed in the Verification and Validation Plan.
5.8.2.3. UXO Lab calculates misfits for each of the primary βs and combines them with the greatest
weighting placed on the largest, or primary, β. The weighted sum is the misfit measure. Small values of
the UXO Lab misfit imply better matching between the predicted and library item. Zero implies a perfect
match. A misfit of 0.4 or less is typically considered a good match.
5.8.2.4. The Data Analysts will perform the library matching process for each modeled source. The Data
Analyst will rank and classify the target list based on the decision metric/misfit measure with targets below
(UX-Analyze) or above (UXO Lab) the analyst’s dig/no dig threshold classified as non-TOI. Targets with
secondary βs deemed unreliable by the analyst may be classified using only the reliable βs. Additionally
the Data Analyst may adjust the dig/no dig threshold based on the results of the training digs
(Section 5.8.4).

5.8.3.

Cluster Analysis/Feature Space Analysis

The Data Analyst will perform a cluster analysis with the self-match utility in UX-Analyze or UXO Lab
which identifies clusters of anomalies with similar β signatures. The self-match utility is set to identify any
clusters with good matches (UX-Analyze decision metric of of 0.9 or greater or UXO Lab misfit of 0.4 or
less), and any group of four or more self-similar sources will be examined by the analyst. For each
identified cluster, a representative sample may be intrusively investigated as part of the training data at
the discretion of the Data Analyst. Training items identified as TOI are added to the site-specific library.
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5.8.4.

Training Digs

5.8.4.1. The Data Analyst will select sources to intrusively investigate as training digs to determine if
they are TOI and if other similar sources should be added to the dig list. The Data Analyst has the
discretion to select any source as a training dig, but will consider sources in the following categories:
•
•
•

Sources with high goodness-of-fit metrics (i.e., a UX-Analyze decision metric ≥ 0.95 for small
items (40mm or less) and ≥ 0.85 for larger items or a UXO Lab misfit of <0.4) matching items in
the complete DoD TOI library that do not match an item in the site-specific library,
Representative sources in clusters identified with the UX-Analyze/UXO Lab self-match utility,
and
Individual items that do not match any library items but have βs that indicate a large, axially
symmetric, thick-walled object.

5.8.4.2. If TOI are found at training digs that item will be added to the site-specific library and the Data
Analyst will re-rank and classify the target list.

5.9. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.8.1 The MQOs for this SOP are presented in the project work plan/QAPP (typically on Worksheet #22
of the QAPP). For project data to be considered acceptable, the process described in this SOP must
show these MQOs have been achieved. The IVS, function test, background measurement MQOs will be
documented in the DGM data and QC deliverables.
5.8.2 The QC Geophysicist will evaluate the ranked dig list to confirm that the MQOs were achieved for
all blind QC seed items. The Data Analyst’s dig/no dig threshold will be verified as described in the project
work plan/QAPP and the Validation and Verification Plan.

5.10. Documentation and Reporting
The documentation associated with this SOP comprises the ranked and classified dig list, which is
prepared by the Project Geophysicist. The Project Geophysicist will also include the munitions library,
modeling results, and any other supporting documentation used to make classification decisions in the
DGM data deliverable.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Quality Systems Requirements for Advanced
Geophysical Classification (Department of Defense,
November 2015)

Appendix B contains standard MQOs for AC projects
Appendix D contains a list of practices prohibited during
the collection or processing of AC data
Appendix F provides examples of factors affecting cued
measurement uncertainty

7.

EXHIBITS

None.
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8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

10/05/16

Added misfit criteria for UXO Lab to sections 5.8.2, 5.8.3, and
5.8.4.

Include specific criteria for
UXO Lab similar to what is
included for UX-Analyze

02

01/26/17

Clarified that UX-Analyze will be used to apply background
corrections (Section 5.3.2)

Accreditation Body
responses

Clarified footer referencing controlled documents
03

10/12/17

Updated modeling approach from single and multi-source
inversions to 1-, 2-, and 3-dipole inversions due to changes
with the release of Geosoft v9.2 (Paragraph 5.7.1.)

Revised inversion process
in new version of UXAnalyze

Added description of QC of inversion results
(Paragraph 5.7.3).

Added to incorporate BTG’s
MPV-specific Camp
Sherman SOP into our data
processing SOP for one
document. Description
applies to Parsons QC
process, as well, but was
not previously stated
Yearly review

04

03/21/18

Parsons

Added text to Section 5.8.2.2 allowing for the classification of
sources likely to be models of background as non-TOI even if
they match library items with a decision statistic above 0.825.

To limit investigation of
targets for which no source,
or only a very small source
with minimal chance of
being a TOI, is likely to be
present.
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. The
purpose of this standard operating procedure (SOP) is to identify the methods to be used to compare the
results of an intrusive investigation (i.e., the items dug as TOI) against the target parameters of those TOI
resulting from analysis of advanced sensor data. The process described in this SOP is intended to verify
the ability of the Data Analyst to correctly classify munitions and explosives of concern (MEC) as TOI. To
accomplish this process, the Project Geophysicist will compare the actual dig results to classification
predictions and evaluate the results.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Compares intrusive results to classification decisions; recommends additional intrusive activity
if necessary.

QC Geophysicist

Reviews Verification Report

3.

RELEVANT DEFINITIONS

Term

Definition

Target of Interest
(TOI)

Any item that must be removed from a munitions response site. Common TOI include UXO,
other inert munitions that must be excavated to be identified as inert, QC and validation seeds,
and substantial components of munitions that the site manager selects for removal.

Results of
Intrusive
Investigation

Results of the intrusive investigation to include recovery depths, photographs and descriptions.
These will be checked against the sources predicted during classification.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Geosoft Oasis
Montaj with UXAnalyze Module
or UXO Lab

Software used for review of classification data
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5.

PROCEDURE

5.1. Overview
5.1.1 The general steps for verifying that recovered objects are compatible with predictions are as
follows:
•
•
5.1.2

Compare excavated items to the Data Analyst’s predictions regarding recovered position, size,
and shape to confirm they were appropriately classified; and
Resolve differences between the predictions and the results to identify potential issues with the
classification process.
Each of these steps is addressed further in the following sections.

5.2. Compare Recovered Item(s) Against Predictions
5.2.1 The Project Geophysicist or designated representative will compare each item recovered during
the intrusive anomaly investigation to the results of the data analysis for the associated TOI. The
comparison will include an evaluation of depth, approximate size, and item shape. Significant deviations
observed will require a re-examination of the anomaly and/or a re-analysis of the advanced sensor data
(see Section 5.3).
5.2.2

The comparison process will be conducted for each TOI as follows:
1. Compare TOI predicted position and depth to actual recovered item position and depth to
determine if the applicable MQO for confirming derived features match ground truth has been
achieved (QAPP Worksheet #22).
2. Compare TOI predicted size band to actual recovered item size. The project database will contain
a predicted size for the item within three bands as follows, or the size bands defined in the Work
Plan/QAPP:
•
•
•

Small:
Medium:
Large:

the size of a 37mm projectile or smaller;
larger than a 37mm projectile, but smaller than a 105mm projectile
the size of a 105-mm projectile or larger.

NOTE: It is acceptable for items with recovered or predicted size close to the boundary between
size bands (e.g. a 37mm projectile, small ISO, large ISO, or 105mm projectile) to be placed in
either applicable size category.
3. Compare the TOI predicted shape to the actual shape of the recovered item. The predicted shape
is inferred from the polarizability decay curves in the project database. Three examples of
symmetric (or near-symmetric) items are shown in Exhibit 1. If all three curves are different, then
the object is predicted to be non-symmetric.
5.2.3 If the intrusive team recovers multiple items at a single target, then the predicted characteristics
are only expected to match one of the recovered items.
5.2.4 If all recovered items match the related TOI predictions, then the process will proceed to the QC
and Reporting steps (see Sections 5.4 and 5.5); however, if there are mismatches, they will be resolved
as described in Section 5.3.
Parsons
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5.3. Resolution of a Mismatch
5.3.1 There are two common causes for a mismatch between the recovered object and the analysis
predictions. The explanation of these cases is straightforward.
1. A small item is recovered from a shallow depth when the prediction is for a larger item more
deeply buried. This often results from a failure of the intrusive crew to clear the hole after
recovering a shallow frag item.
2. A small item (or no item) is recovered when the prediction is for a very deeply buried large item.
This often results when the anomaly resulted from geologic interference. In attempting to
reproduce the measured anomaly, the inversion routine is driven toward a very deep large
anomaly.
5.3.2 For any other mismatch between prediction and observations the Project Geophysicist will examine
the anomaly location, or the analysis, or both and use professional judgment to determine the cause of the
mismatch.
5.3.3 The Project Geophysicist will document the resolution of mismatches in the Verification Report
(Section 5.5).

5.4. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.4.1 The MQOs for this SOP are presented in the project work plan/QAPP (typically on Worksheet #22
of the QAPP). For project data to be considered acceptable, the process described in this SOP must show
these MQOs have been achieved.
5.4.2 For QC purposes, the QC Geophysicist will review the Verification Report prepared by the Project
Geophysicist (Section 5.5) and confirm it includes the minimum requirements documented in this SOP and
SOP AC-91, Minimum Requirements for GCO Documents. The QC Geophysicist’s review will be
documented by signature on the Verification Report.

5.5. Documentation and Reporting
5.5.1
The documentation associated with this SOP comprises the Verification Report, which is
prepared by the Project Geophysicist. The Verification Report will be generated upon completion of the
data review and mismatch resolution described in Sections 5.2 and 5.3. The QC Geophysicist will review
and sign the Verification Report (Section 5.4). The minimum required contents of the Verification Report
are described in SOP AC-91, Minimum Contents for GCO Documents. The Verification Report may be
combined with the Validation Report. If the reports are combined, the Project Geophysicist will prepare the
portion of the combined report addressing verification and the QC Geophysicist will review it.
5.5.2
The Verification Report will be submitted to the Customer as required by the Scope of Work
and/or the project work plan/QAPP, and it will be included with and/or referenced in the Final Report.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.
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7.

EXHIBITS
Exhibit 1:

Three Examples of Symmetric (or Near-Symmetric) Items

Polarizability
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Examples of the polarizability decay curves for a variety of symmetric (or near-symmetric) objects. The
curves in plot (a) depict a cylindrical object with one large response and two smaller, but equal responses.
In addition, the polarizabilities decay slowly indicating a thick-walled object. The curves in (b) result from a
plate-like object with two large, and nearly equal, responses and one smaller response. These
polarizabilities decay quickly indicating a thin-walled object. The object in plot (c) is also plate-like but thicker
walled as indicated by the slowly decaying polarizabilities.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

10/13/16

Modified first comparison item in Para 5.2.2.

Compare position as well as
depth.

02

01/26/17

Added option to define size bands in QAPP (Section 5.2).

To accommodate future MECQAPP possibilities

Clarify footer referencing controlled documents.

Accreditation Body responses
03

10/12/17

Specified the Verification Report may be combined with the
Validation Report (Section 5.5.1).

Reduce effort for two very
similar reports
Yearly review
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects in order to detect and classify them as a target of interest (TOI) or a non-TOI. The
purpose of this standard operating procedure (SOP) is to identify the methods to be used to validate the
classification process at the completion of a munitions response. The results of an intrusive investigation
(i.e., the items dug as TOI) are considered to have validated the ability of the Data Analyst to correctly
classify munitions and explosives of concern (MEC) (see SOP AC-09, Verify Recovered Objects are
Comparable with Predictions). The process described in this SOP is intended to demonstrate the ability
of the Data Analyst to correctly classify non-TOI, and consequently validate the classification process. To
accomplish this validation, the site team will select a number of anomalies classified as non-TOI and the
Data Analyst will provide the rationale for classifying these items as non-TOI. These items (also referred
to as “validation digs”) will then be excavated and evaluated against the provided rationale.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Reviews quality control (QC) checklist to confirm results; responsible for Root Cause Analysis/
Nonconformance Report (RCA/NCR) implementation for failure

QC Geophysicist

Compares intrusive results to data analyst’s reasoning for non-TOI decision

Data Analyst

Provides rationale for non-TOI decision for validation targets

Intrusive Team

Completes intrusive investigation at validation dig locations. Records investigation results

3.

RELEVANT DEFINITIONS

Term

Definition

Target of Interest
(TOI)

Any item that must be removed from a munitions response site. Common TOI include UXO,
other inert munitions that must be excavated to be identified as inert, QC and validation
seeds, and substantial components of munitions that the site manager selects for removal.

Validation dig

An intrusive investigation of a geophysical anomaly classified as non-TOI to demonstrate the
validity of the classification process by proving the item (a) is not MEC and (b) qualitatively
supports the rationale for its classification decision.
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Geosoft Oasis
Montaj with UXAnalyze Module or
UXO Lab

Software used for review of classification data

5.

PROCEDURE

5.1. Overview
5.1.1

The general steps for validating the classification process are as follows:
•
•
•
•
•

5.1.2

Select the validation digs to support the process;
Describe the Data Analyst’s rational concerning the non-TOI classification decisions for the
validation digs;
Excavate the validation digs and record results;
Compare excavated items to the Data Analyst’s predictions to complete the validation of the
classification process; and
Implement QC measures and document the process.
Each of these steps is addressed further in the following sections.

5.2. Select Validation Digs
5.2.1 The project team, led by the Government Geophysicist, will choose a set of anomalies or sources
classified as non-TOI for the validation process (these items are referred to as “validation digs”). The
project work plan/Quality Assurance Project Plan (QAPP) or Validation and Verification Plan provides
details about how the validation digs will be selected. Validation digs may be chosen randomly or based
on particular characteristics of the item(s) (e.g., a large “cluster” of items with similar polarizabilities that
have not been investigated).
5.2.2 The Project Geophysicist will provide the list of validation digs to the Data Analyst and Intrusive
Team so they can perform the next steps in the process.

5.3. Describe Rationale for Non-TOI Classification Decisions
The Data Analyst will provide a brief written rationale to the QC Geophysicist for the classification
decision for each validation dig item. This data will typically be presented in a table and the rationale may
be a simple statement such as “item too small to be TOI,” “thin-walled, plate like object,” or “item
recognized as a baseplate.” However, the Data Analyst may provide a more detailed narrative if they
consider it necessary.

5.4. Excavate Validation Digs and Record Results
5.4.1 The Intrusive Team will excavate the validation digs in accordance with SOP MEC-05, DGM
Intrusive Investigation, which includes detailed instructions on recording intrusive results for AC
projects.
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5.4.2 The QC Geophysicist will use the photographs of the recovered objects and any other data
generated by the Intrusive Team as recorded in the Intrusive Investigation Results to evaluate the Data
Analyst’s non-TOI rationale.

5.5. Compare Excavated Items to Predictions
5.5.1 The QC Geophysicist will compare the Intrusive Team’s results against the prediction and
rationale provided by the Data Analyst for each validation dig. Each recovered item should qualitatively
match the rationale provided for the related classification decision. If the intrusive team recovers multiple
items at a validation dig then the predicted characteristics are only expected to match one of the
recovered items. Based on the results of this evaluation, the QC Geophysicist may request the Intrusive
Team to return to an anomaly location and conduct additional intrusive investigation as described in
Section 5.4.
5.5.2 In the event a TOI is recovered during the validation classification process, all work will be put on
hold and the Intrusive Team Leader will notify the Site Manager, Project Geophysicist, and QC
Geophysicist of this serious systemic failure. Otherwise, the QC Geophysicist will prepare a Validation
Report documenting the Data Analyst’s predictions and the actual results of the intrusive investigation
(Section 5.7). The minimum required contents of the Validation Report are described in SOP AC-91,
Minimum Contents for GCO Documents.

5.6. Measurement Quality Objectives (MQOs) and Quality Control Measures
5.6.1 The MQOs for this SOP are presented in the project work plan/QAPP (typically on Worksheet #22
of the QAPP). For project data to be considered acceptable, the process described in this SOP must
show these MQOs have been achieved.
5.6.2 For QC purposes, the Project Geophysicist will review the Validation Report prepared by the QC
Geophysicist (Section 5.7) and confirm it includes the minimum requirements documented in this SOP
and SOP AC-91, Minimum Requirements for GCO Documents. The Project Geophysicist’s review will
be documented by signature on the Validation Report.

5.7. Documentation and Reporting
5.7.1
The documentation associated with this SOP comprises the Validation Report, which is
prepared by the QC Geophysicist. The Validation Report will be generated upon completion of the
validation process described in Sections 5.2 through 5.5. The Project Geophysicist will review and sign
the Validation Report (Section 5.6). The minimum required contents of the Validation Report are
described in SOP AC-91, Minimum Contents for GCO Documents. The Validation Report may be
combined with the Verification Report. If the reports are combined, the QC Geophysicist will prepare the
portion of the combined report addressing validation and the Project Geophysicist will review it.
5.7.2
The Validation Report will be submitted to the Customer as required by the Scope of Work
and/or the project work plan/QAPP, and it will be included with and/or referenced in the Final Report.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.

Parsons

Page 3 of 4

Electronic documents, once printed, may become outdated. Please verify the current, controlled copy before use.

ENVIRONMENTAL PROGRAM PROCEDURE

ADVANCED CLASSIFICATION OPERATIONS

Procedure #

Title:

Revision #

AC-10

VALIDATE CLASSIFICATION PROCESS

02

Effective Date:

Approved By:

Last Revised:

10/12/2017

Craig Murray, GCO Technical Manager

10/12/2017

James Salisbury, GCO Quality Manager

7.

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

09/12/16

Initial Release

n/a

01

01/26/17

Clarified footer referencing controlled documents

Accreditation Body
responses

02

10/12/17

Clarified that object review will be primarily accomplished
through photos rather than examining actual recovered
objects (Section 5.4.2).

Review of photos is far more
likely than examination of
recovered objects

Specified the Validation Report may be combined with the
Verification Report (Section 5.7).

Reduce effort for two very
similar reports
Yearly review
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1.

PURPOSE

Advanced classification (AC) sensors use electromagnetic induction (EMI) methods to collect data over
buried metal objects to detect and classify them as a target of interest (TOI) or a non-TOI. Quality Control
(QC) blind seed items are buried during the project to provide a check on project procedures, to confirm
the sensors are identifying the required items, and to verify project objectives are achieved. In addition, the
customer manages a separate set of validation blind seed items to provide an independent check on the
contractor’s performance. For some projects, Parsons personnel may be tasked to bury these validation
blind seed items and provide the ground truth data to the customer’s Quality Assurance (QA) Geophysicist.
For the QC and validation blind seeding programs to be effective, specific personnel must remain unaware
of seed item information.
The purpose of this standard operating procedure (SOP) is to describe the procedures that will be followed
to ensure “firewalls” are maintained to prevent personnel “outside the firewalls” from discovering information
concerning QC and/or validation blind seed items. Personnel “outside the firewall” are those who are
performing any aspect of the geophysical data collection, processing, analysis, and classification activities
for a survey unit and anyone who does not need to know QC and/or validation seed information. The
Firewall Plan SOP also stipulates those personnel with a “need to know” (i.e., personnel “inside the firewall”)
who may be given access to QC and/or validation blind seed ground truth data for a survey unit. Ground
truth data include the seed types, depths, and location information.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

QC Geophysicist

Maintains QC blind seed ground truth data at home office. Does not share data inside the QC
seed firewall with personnel outside the QC seed firewall.

QA Geophysicist

Maintains validation blind seed ground truth data at home office. Does not share data inside
the validation seed firewall with personnel outside the validation seed firewall. The QA
Geophysicist is typically the Client Geophysicist.

UXO QC
Specialist
(UXOQCS)

Maintains QC blind seed ground truth data in field. Does not share data inside the firewall with
personnel outside the firewall.

QC Seed Team
Lead

Records QC blind seed ground truth data upon seed placement. Does not share data inside
the QC seed firewall with personnel outside the QC seed firewall.

Validation Seed
Team Lead

Records validation blind seed ground truth data. Does not share data inside the validation
seed firewall with personnel outside the validation seed firewall. [Only applicable if Parsons is
burying validation blind seed items.] For some projects the QC and validation seeding may be
performed by the same seed team if the appropriate firewalls are maintained.
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3.

RELEVANT DEFINITIONS

Term

Definition

Firewall

A virtual barrier comprising specified procedures and methods that exists to prevent
unauthorized personnel from discovering QC and/or validation blind seed ground truth data for
a survey unit. The “QC seed firewall” is the virtual barrier preventing unauthorized access to
QC blind seed ground truth data and the “validation seed firewall” is the virtual barrier
preventing unauthorized access to validation blind seed ground truth data.

Personnel inside
the firewall

Those personnel who are permitted to know QC and/or validation blind seed ground truth data.

Personnel outside
the firewall

Personnel who are not permitted to know QC and/or validation blind seed ground truth data.
These personnel are those performing any aspect of the geophysical data collection,
processing, analysis, and classification activities.

QC blind seed
ground truth data

Data including the blind seed types, depths, and location information that needs to be
controlled to prevent discovery by unauthorized personnel. This data is also referred to as
being “inside the QC seed firewall” or as being “firewalled.”

Validation blind
seed ground truth
data

Data including the validation blind seed types, depths, and location information that needs to
be controlled to prevent discovery by unauthorized personnel. This data is also referred to as
being “inside the validation seed firewall” or as being “firewalled.”

Survey Unit

A portion of the site for which geophysical survey data, including QC results and results for
blind QC seeds and validation seeds, will be collected, verified, validated, and reported as a
unit for evaluation by the project team. Survey units are established by the project team during
project planning. The survey unit is not necessarily a geographically contiguous unit, and
survey units for the detection phase may or may not be the same as those for the cued phase.

4.

REQUIRED EQUIPMENT

None.

5.

PROCEDURE

5.1. Personnel Inside the Firewall
5.1.1 Personnel inside the QC and/or validation seed firewall for a survey unit will not be involved in data
collection, processing, analysis, or classification activities for that survey unit.
5.1.2 At minimum, the following personnel are inside the QC seed firewall and are permitted to know QC
blind seed ground truth data for the applicable survey unit(s):
•
•
•
•

Contractor QC Geophysicist (inside the QC seed firewall for all survey units);
UXOQCS (inside the QC seed firewall for all survey units);
Contractor QC Seed Team Lead; and
Contractor QC Seed Team UXO Escort.
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5.1.3 Additional personnel may be permitted inside the QC seed firewall for a survey unit if they are not
involved in data collection, processing, analysis, or classification activities for that survey unit.
5.1.4 The following personnel are inside the validation seed firewall and are permitted to know validation
blind seed ground truth data for the applicable survey unit(s):
•
•
•

QA Geophysicist (inside the validation seed firewall for all survey units);
Contractor Validation Seed Team Lead; and
Contractor Validation Seed Team UXO Escort.

5.1.5 The names of all personnel permitted access inside the firewalls for a survey unit will be recorded
on the List of Personnel Inside Firewall form (Exhibit 1). All other personnel are considered outside the
firewall for all survey units.
5.1.6 In the event QC and/or validation blind seed information is needed by Contractor personnel other
than those inside the firewall (e.g., for post-classification root-cause analysis), information will only be
shared after documented permission has been received from the Client Project Manager (PM) or the Client
QA Geophysicist.

5.2. Personnel Outside the Firewall
Personnel outside the firewall for a survey unit are not permitted to know QC blind seed ground truth data
for that survey unit. Personnel outside the firewall for a survey unit may perform geophysical data collection,
processing, analysis, and classification activities for that survey unit.

5.3. Firewalled Information
5.3.1 The following QC information is firewalled and will only be available to personnel inside the firewall
for the applicable survey unit(s) (Section 5.1):
1. QC Seeding Plan(s).
2. QC blind seed ground truth data including coordinates, depths, orientations, photographs, and
descriptions for each survey unit.
5.3.2 The following validation seed information is firewalled and will only be available to personnel inside
the firewall for the applicable survey unit(s) (Section 5.1):
1. Validation Seeding Plan(s).
2. Validation blind seed ground truth data including coordinates, depths, orientations, photographs,
and descriptions for each survey unit.
5.3.3 The Blind Seed Firewall Plan SOP and the List of Personnel Inside Firewall form (Exhibit 1) are
not firewalled.

5.4. Storage and Transfer of QC Seed Ground Truth
5.4.1 QC blind seed ground truth data and associated information will be recorded by the QC Seed Team
Lead for the survey unit upon placement of the seeds in the field. Unless and until permission is received
from the Client PM to share these data with other members of the team, QC blind seed ground truth data
and associated information for a survey unit will be transferred only between the personnel inside the
firewall for that survey unit (Section 5.1).
5.4.2 Transfer of firewalled information and data may occur as email attachments or directly to a
protected network drive. Firewalled information and data will be stored only:
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1. As password protected document files (e.g., Word, Excel, etc.) on local hard drives of the PCs
assigned to personnel inside the firewall;
2. As Geosoft database or map files on local hard drives of the PCs assigned to personnel inside
the firewall (note that Geosoft database files and similar cannot be password protected);
3. On password protected external hard drives; and/or
4. In protected folders on the project file server, and associated backup locations, accessible only
to personnel inside the firewall and the server administrator.

5.5. Storage and Transfer of Validation Blind Seed Ground Truth
5.5.1 Validation blind seed ground truth data and associated information will be recorded by the
Validation Seed Team Lead for the survey unit upon placement of the seeds in the field. Validation blind
seed ground truth data and associated information for a survey unit will be transferred only to the QA
Geophysicist.
5.5.2 Transfer of validation blind seed information and data may occur as email attachments, by printed
or digital media (e.g., CD-ROM) in person, or by mailing printed or digital media. If necessary, the Validation
Blind Seed Team Lead will store the data on the GPS sensor, on the hard drive of their assigned PCs, or
in hard copy until the QA Geophysicist confirms they have received the ground truth data. After the QA
Geophysicist confirms they have received the ground truth data the Validation Seed Team Lead will delete
digital records of validation blind seed ground truth data and destroy any physical copies validation blind
seed ground truth data.

5.6. Commitment to Firewall Integrity
Personnel inside the QC and/or validation firewall for a survey unit (Section 5.1) will sign the List of
Personnel Inside Firewall form (Exhibit 1) to record that they have read and understood this SOP, and to
confirm their commitment to the integrity of the firewall(s). A copy of the signed form will be maintained in
the project file by the QC Geophysicist.

5.7. Response to Possible or Actual Firewall Breach
5.7.1 In the event project personnel become aware of a possible or actual breach of the firewall (i.e.,
firewalled data has or may have been shared with personnel outside the firewall) they will notify the QC
Geophysicist immediately. The QC Geophysicist will then investigate the situation to confirm whether a
breach of the firewall occurred.
5.7.2 If a breach of the firewall is confirmed, the QC Geophysicist will notify the Contractor PM and Project
Geophysicist, and will take steps to ensure the integrity of project data and objectives. Such measures may
include reassignment or replacement of project personnel and placement of new seeds.
5.7.3 The QC Geophysicist will document the details of the firewall breach, the subsequent investigation,
and the corrective actions taken. This documentation will be distributed to the Contractor PM and Project
Geophysicist.

6.

REFERENCES

None.
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7.

EXHIBITS

Exhibit 1: List of Personnel Inside Firewall form

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

03/16/17

Initial Release

n/a

01

10/12/17

Added methods for controlling validation blind seed data
(Sections 1, 2, 3, 5.1, 5.3, 5.4, 5.5, and 5.6).

Methods for controlling
validation blind seed data
needed to be described.
Annual review.
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EXHIBIT 1

LIST OF PERSONNEL INSIDE FIREWALL
Refer to SOP AC-20, Blind Seed Firewall Plan for more details.

Project Name/Location:
By signing below, the listed personnel commit to comply with the requirements in SOP AC 20, Blind Seed
Firewall Plan, for the above referenced project.

1.

PERSONNEL INSIDE QC SEED FIREWALL AND COMMITMENT TO FIREWALL
INTEGRITY

Survey Unit(s)

Role

ALL

QC Geophysicist

ALL

UXOQCS

Name (printed)

Signature

Date

Seed Tm #1 Lead
Seed Tm #1 UXO Escort

2.

PERSONNEL INSIDE VALIDATION SEED FIREWALL AND COMMITMENT TO
FIREWALL INTEGRITY

Survey Unit(s)

Role

ALL

Validation Seed Tm Lead

ALL

Validation Seed Tm Escort

Name (printed)

Signature

Date

A copy of this signed form will be maintained in the project file by the QC Geophysicist.
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1.

PURPOSE

The purpose of this SOP is to describe the general procedures involved in analytical chemistry data
review and management. The elements described in this SOP include data verification, data validation,
data usability assessment, data validation qualifiers, electronic data deliverables, and data archiving.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project Chemist

Ensures laboratory analytical data are provided, reviewed, validated, managed, and stored in
accordance with project requirements. Responsible for documenting data validation
procedures, details, and issues found in a comprehensive data validation report.

Data Manager

Verifies laboratory electronic data deliverables are provided in the correct format, error free,
and meet all project requirements. Ensures electronically submitted data is managed and
maintained in accordance with project requirements.

3.

RELEVANT DEFINITIONS

Term

Definition

Data Verification

The first step in the data review process. Data verification is a completeness check to
determine whether the analytical laboratory has provided the information required to perform
adequate data validation and review.

Data Validation

Data validation is the systematic process of evaluating whether data comply with pre-defined,
project-specific requirements and criteria, also known as measurement quality objectives
(MQOs). Elements of data validation include precision, accuracy, representativeness,
completeness, and comparability.

Data Usability
Assessment

The final step in the data review process. The usability assessment is an evaluation of whether
data is of sufficient quality to meet the project Data Quality Objectives (DQOs). Data usability
includes evaluation of data qualified as a result of data validation, data gaps, systematic issues,
and analytical sensitivity.

Data Qualifiers

Standardized notations applied to individual analytical results that provide the data user with a
qualitative assessment of the data (e.g., estimated, biased low, biased high, rejected, etc.).
Data qualifiers are also referred to as “flags”.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

None

Not applicable.
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5.

PROCEDURE

5.1. Overview
The Project Chemist will ensure all data generated by the analytical laboratory is reviewed and managed
in accordance with project-specific requirements, as detailed in the approved Quality Assurance Project
Plan (QAPP) and/or work plan, and as required by the laboratory subcontract. Data verification, data
validation, and assessment of data usability are the three steps of the data review process by which data
compliance, quality, and usability are examined and evaluated. These procedures and the various levels
of data validation are detailed in the sections below.

5.2. Data Verification
The Project Chemist or designee will perform data verification on project data as the first step in the data
review process. Data verification consists of conducting a completeness check to determine whether the
analytical laboratory has provided the required data deliverables and to ensure that requested data is
included in those deliverables. The project-specific work plan and/or QAPP provide details regarding the
specific type and content of the data deliverables necessary to meet project DQOs. If any required data
are missing, corrective action must be taken to resolve the omission. This may include revision of the data
package, resampling, and/or documentation of issues that cannot be resolved.

5.3. Data Validation
Following verification, the Project Chemist or designee will perform data validation at the level or levels
required by the project. Data validation is the systematic review of laboratory data to identify sampling
and analytical uncertainty. Data validation consists of evaluating whether the data comply with the predefined requirements and criteria (i.e., MQOs) for the project with regard to precision, accuracy,
representativeness, completeness, and comparability. Based on the laboratory data deliverables and data
validation requirements identified in the project QAPP, the analytical data validation may be performed at
a level from “Stage 1” through “Stage 4”, or any combination of these. The level of data validation
required is based on the project DQOs. Laboratory data deliverables provided should meet or exceed the
minimum requirements to perform the designated stage of data validation. The level of data validation
required for the project and the project-specific validation criteria to be used are described in the projectspecific work plan and/or QAPP. The stages of data validation, as defined by the USDOD/USDOE
Environmental Data Quality Workgroup “General Data Validation Guidelines” are detailed in the sections
below.

5.3.1.

Stage 1

Stage 1 consists of verification and evaluation of the completeness and compliance of sample specific
information and field quality control (QC) samples. Table 1 summarizes the steps included in Stage 1.
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TABLE 1
ELEMENTS OF STAGE 1 VALIDATION
Item

Activity

Data Package

Verify the data package includes a Cover Page, Table of Contents, Case Narrative, and all
supporting documentation to complete Stage 1 validation.

Field Samples

Verify sample IDs, analyses performed, and target analyte lists reported match those listed on
the chain-of-custody and associated project documents.

Sample Receipt
Information

Verify sample receipt conditions are documented, including temperature, preservation, and any
issues that might compromise sample integrity.

Holding Times

Verify all holding times were met for the required analyses.

Limits and Units

Verify the reported concentrations and units for limits of detection and quantitation met project
requirements.

Field QC

Verify field QC samples were collected and analyzed at the frequency required by the project.

5.3.2.

Stage 2A

Stage 2A includes all elements of Stage 1 plus the evaluation of preparation and analytical batch QC
results. Table 2 summarizes the steps included in Stage 2A. It should be noted that this list is not
considered an “all inclusive” list or that all items listed are applicable to every method that is validated.

TABLE 2
ELEMENTS OF STAGE 2A VALIDATION
Item

Activity

Case Narrative

Verify the method-specific case narrative includes a discussion of all significant issues
encountered during analysis, including hold time exceedances, QC failures, and any problems
encountered that may have adversely impacted sample integrity or data quality.

Methodology

Verify all batch QC required by the analytical methods were performed, including preparation
and cleanup when needed.

Sample results

Determine which result should be used to make project decisions if multiple analyses were
performed for any analyte.

Batch QC

Evaluate all sample-related batch QC samples against designated acceptance criteria for spike
list, frequency, accuracy, and precision as applicable. Batch QC includes but is not limited to,
method blanks, laboratory control samples, matrix spikes, surrogate spikes, analytical
duplicates, serial dilutions, and post digestion spikes.

5.3.3.

Stage 2B

Stage 2B includes all elements of Stage 2A plus the evaluation of instrument related QC elements and
results. Table 3 summarizes the steps included in Stage 2B. It should be noted that this list is not
considered an “all inclusive” list or that all items listed are applicable to every method that is validated.
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TABLE 3
ELEMENTS OF STAGE 2B VALIDATION
Item

Activity

Instrument
Elements

Verify the method required instrument performance checks were performed and met criteria.
These include, but are not limited to, instrument tunes, breakdown standard checks, peak
tailing factors, interference check standards, etc.

Calibration

Verify all calibration criteria were met, including frequency, response factors, and fit criteria.

Calibration
Verification

Verify initial and continuing calibration verifications were performed at the required frequency
and met all criteria.

Internal Standards

Verify internal standard response and retention time criteria were met.

Instrument Blanks

Verify instrument blanks were performed at the required frequency and met criteria.

Confirmation
Analyses

For applicable methods, verify confirmation analysis was performed for all positive results using
a secondary column or detector. Verify the percent difference between original and confirmation
results met applicable criteria.

5.3.4.

Stage 3

Stage 3 includes all elements of Stage 2B plus the re-quantification and recalculation of selected results.
Table 4 summarizes the steps included in Stage 3.

TABLE 4
ELEMENTS OF STAGE 3 VALIDATION
Item

Activity

Recalculation of
data

Select results will be recalculated from raw instrument response at the frequency designated by
the project specific work plan and/or QAPP. Recalculated results shall encompass field
samples, batch QC data, and instrument QC elements. The percentage of data that must be
recalculated shall be designated in the project QAPP. At a minimum, one sample result and
one QC-related result shall be recalculated for each method performed for every ten (10) field
samples analyzed.

5.3.5.

Stage 4

Stage 4 includes all elements of Stage 3 plus qualitative review of non-detect, detected, and tentatively
identified compounds (TICs) from instrument outputs. Table 5 summarizes the steps included in Stage 4.
It should be noted that this list is not considered an “all inclusive” list or that all items listed are applicable
to every method that is validated.
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TABLE 5
ELEMENTS OF STAGE 4 VALIDATION
Item

Activity

Chromatograms

Review chromatograms for peak integration, baseline anomalies, matrix interferences, etc.
Verify manual integrations were correctly performed, justified, and documented.

Mass Spectra

Review mass spectra for signal to noise ratios, presence of qualitative mass ion, relative ion
abundances for required secondary and tertiary ions, etc.

Retention Times

Ensure retention times or relative retention times meet method requirements for analyte
identification.

5.3.6.

Data Validation Qualifiers

This section provides an overview of the standard data validation qualifiers applied by the data validator
during the data review process. The data qualifiers presented in Table 6 below should be used, as
applicable, unless other data qualifiers are specified in the project related work plan or QAPP. If qualifiers
other than those listed in Table 6 are used, a detailed explanation of those qualifiers should be included
in the data validation report. Data qualifiers are applied in accordance with the data validation guidance
required by the project work plan and/or QAPP. In the absence of project-specific guidance, the USEPA
National Functional Guidelines (most current version) will be used for data review. All qualifiers added,
removed, or changed as a result of the data review process should be documented, along with the reason
for the change, in the data validation report. All documented data qualifier changes must be appended to
the electronic data deliverable to ensure all data queries, data tables, and project databases include the
final applicable data qualifiers.

TABLE 6
DATA VALIDATION QUALIFIERS
Qualifier

Definition

U

The analyte was not detected or was changed to non-detect because of blank related contamination. The value
reported for DOD/DOE projects must be “<” the Limit of Detection (LOD). The reported LOD has been adjusted for
sample-specific factors, including aliquot used, dilution, etc.

J

The reported result was an estimated value with an unknown bias.

J+

The reported result was an estimated value that may be biased high.

J-

The reported result was an estimated value that may be biased low.

N

The analysis indicates the presence of an analyte for which there was presumptive evidence to make a “tentative
identification.”

NJ

The analyte has been “tentatively identified” as present and the associated numerical value was the estimated
concentration in the sample.

UJ

The analyte was not detected and was reported as less than the LOD (or as defined by the project). However, the
reported numerical value is approximate.

Q

The sample result was affected by serious deficiencies in the ability to analyze the sample and meet method and/or
project QC criteria. The presence or absence of the analyte cannot be verified. The project team should decide
whether the result is ultimately usable.

R

The project team concluded that the data point is rejected an unusable for the purposes of the project.
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5.4. Data Usability Assessment
Data usability is an evaluation of the data set with respect to the overall goals of the project, as outlined in
the DQOs. Following the completion of data validation, usability of the data may be assessed. Table 7
summarizes the elements of evaluating data usability. It should be noted that this list is not considered an
“all inclusive” list or that all items listed are applicable to every method that is validated.

TABLE 7
ELEMENTS OF DATA USABILITY
Validation Step
(Review Items)

Validation requirement

Patterns and
Trends

Review project data for patterns and trends in the sample and/or QC data that may indicate
systematic issues/bias across the entire data set.

Data Gaps

Review reported data for potential data gaps, including samples that were not collected,
samples that were compromised during shipment or after receipt at the laboratory, data
qualified “Q” or “R” that potentially may not be usable, etc.

Qualified Data

Review qualified data to evaluate the impact biased data may have with regard to the
comparison to project action limits (PALs). For example, results qualified “J-“ as estimated with
low bias that fall just below the PAL may need to be further evaluated due to the limitations of
the analytical process.

Laboratory
Sensitivity

Evaluate laboratory sensitivity by comparing detection limit (DL), LOD, and limit of quantitation
(LOQ) values to those required by the project work plan and/or QAPP. Verify that the reported
DL, LOD, and/or LOQ values were below the required PALs listed in the project work plan
and/or QAPP (as applicable). Determine whether analyte-specific and overall sensitivity of the
data set were sufficient to meet project requirements.

Deviations from
Project
Requirements

Review any deviations from planned activities (e.g. work plan and/or QAPP deviations, method
deviations, deviations from planned sampling activities, etc.) and the impact these deviations
may have had on data usability.

5.5. Electronic Data Deliverables (EDD)
5.5.1 The Data Manager or designee shall import and store electronic analytical data in a projectspecific database using electronic processing as a means to maintain and assure the accuracy,
consistency, and integrity of the data. Electronic data will be reviewed using validation software to ensure
that electronic data comply with pre-defined project requirements. The Data Manager shall ensure that
the electronic data match that reported in the laboratory data package. The electronic data validation and
resulting qualifiers shall be compared to the manual validation to ensure all final data validation qualifiers
match between the electronic data and those documented in the data validation reports. The Data
Manager shall use the validated data to generate data summary tables that include the final validation
flags, as required by the project.
5.5.2 The required EDD format and government database submittal deliverables are specific to the
project and are described in the project-specific work plan and/or QAPP. The Data Manager is
responsible for ensuring data are uploaded to required government databases in accordance with project
requirements.
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5.6. Data Archive
Electronic project files, such as laboratory data packages (in PDF format), electronic data deliverables,
data validation reports, project database, and data tables shall be stored and maintained as described in
the project-specific work plan and/or QAPP. All Department of Defense project related laboratory and
validation documents shall be stored for minimum of seven years from the date the data are accepted by
the client. Data shall be stored, maintained, and archived in accordance with all federal laws and
regulations.

6.

REFERENCES

Reference Title (Author)

Description

Uniform Federal Policy for Quality Assurance Project
Plans Part 1: UFP-QAPP Manual, Final Version 1 March
2005. (Intergovernmental Data Quality Task Force)

Provides Federal departments, agencies, and programs
with policy and guidelines for developing QAPPs for
management of environmental data collection and use.

General Data Validation Guidelines, October 2017
(Environmental Data Quality Workgroup)

Provides guidance on the validation of environmental
data generated in support of the Department of Defense
(DoD)/Department of Energy (DOE) projects.

National Functional Guidelines for inorganic Superfund
Methods Data Review, January 2017 or most current
version (USEPA)

Provides guidance to evaluate analytical data quality and
usability generated for inorganic parameters, including
metals, mercury, and cyanide.

National Functional Guidelines for Organic Superfund
Methods Data Review, January 2017 or most current
version (USEPA)

Provides guidance to evaluate analytical data quality and
usability generated for organic parameters, including
volatiles, semivolatiles, pesticides, and aroclors.

National Functional Guidelines for High Resolution
Superfund Methods Data Review, April 2016 or most
current version (USEPA)

Provides guidance to evaluate analytical data quality and
usability generated for high resolution parameters,
including dioxins, furans, and congeners.

7.

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

05/20/15

Initial Release

n/a

01

07/27/18

Significant revisions throughout to reflect current
definitions and guidelines regarding data review
procedures.

Previous version out-of-date based
on new DoD/DOE guidance.

Parsons
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1.

PURPOSE

The purpose of this SOP is to standardize the procedures used in the packaging and transport of partial
or intact Chemical Warfare Munitions. This SOP is applicable to all CWM munitions deemed safe for
packaging and transport to the Interim Holding Facility area.
This SOP applies to all Parsons and subcontracted personnel authorized to perform conventional and
chemical munitions remediation on site. This SOP should be used in conjunction with all applicable
Federal, State, and local regulations to include EM 385-1-1, TM 60A-1-1-11, and AR 50-6

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Senior UXO
Supervisor
(SUXOS)

Ensure the procedures in this SOP are carried out and verify all steps have been completed
maintaining a log of activities performed and all additional work plan required documents. The
SUXOS will verify the packaged CWM has been properly secured for transport.

UXO Safety
Officer (UXOSO)

Verifies inspection of vehicle and proper procedures for downrange operation, PDS
operations, IHF entry and monitor for the safety and health of downrange personnel
throughout the operation. UXOSO will train personnel on proper CWM packaging and Multiple
Round Container (MRC) procedures prior to live operations. Training will be documented.

UXO QC
Specialist
(UXOQCS)

Verifies DD Form 626, chain-of-custody documents, and crate markings.

UXO Technician III
(Team Leader)

Ensures the downrange safety of team members, that proper packaging procedures are
followed, that the package is prepared for transport, the vehicle is inspected and compliant
with regulations, and signs chain-of-custody.

3.

RELEVANT DEFINITIONS

Term

Definition

CWM

Chemical Warfare Material

MRC

Multiple Round Container

MINICAMS

Miniature Chemical Agent Monitoring System

IHF

Interim Holding Facility

PPE

Personal Protective Equipment

CSP

Chemical Warfare Materiel Site Plan

ECBC

Edgewood Chemical Biological Center

CARA

CBRNE Analytical and Remediation Activity

Parsons
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COC

4.

Chain of Custody

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

MRC

Including over pack crate

Hand Tools

3/4" socket, pliers

Vermiculite

Material to fill void inside MRC during packaging

Plastic Bags

6 mil for packaging of munitions

Plywood

Required to ensure non-sparking contact of containers with bed of transport vehicle

Tie Downs

Locking straps for securing MRC with crate inside transport vehicle

Misc. Marking

Duct tape, markers

Torque Wrench

For setting and adjusting the tightness of MRC bolts to the desired value

Dust Spray

Cleaning of area around MRC seals

Misc. tools

6 mil Drop cloths, scoops, scissors

5.

PROCEDURE

Packaging is to be performed in three stages.

5.1 STAGE 1: PREP – AT PDS
•
•
•
•
•
•
•

•
•

Remove MRC from crate
Verify serial numbers on crate, lid and body; with shipping documentation. MRCs are USACE
approved for specific CWM rounds and must be verified.
Inventory contents (bolts/O ring)
Check condition of components to verify no scratches, dirt, etc.
Pack the following inside MRC: inner 6mil bag, protective bag for lid, bolts and O ring
Put lid back on with two bolts
Use DUCT TAPE to mark MRC with bottom level of vermiculite, top of item as measured from
bottom (based on item length determined by recon team) and Parsons unique item number
*Team Lead verifies numbers with Command Post - CP*
Use marker directly on lid with index mark to line up lid with body – make sure engraved numbers
are aligned
Use marker to indicate tightening order of bolts (#1, #2 at 180 degrees, #3 at 90 degrees from 2,
#4 at 180 degrees, #5 across from 4 etc.)

Parsons

Page 2 of 15

Sensitive / Proprietary
ENVIRONMENTAL PROGRAM PROCEDURE

CWM OPERATIONS

Procedure #

Title:

Revision #

CWM-01

CWM PACKAGING AND TRANSPORTATION

00

Effective Date:

Approved By:

Last Revised:

01/16/19

Ron Campbell

02/20/19

•
•

Check contents of packaging kit (vermiculite, scoop, new drop cloth at least 5’ x 8’, torque wrench
set for 20 ft-lbs, ¾” socket, duct tape, dust off spray, marker)
Load up MRC and packaging kit in downrange vehicle

5.2 STAGE 2: DOWNRANGE
(Standard downrange arrival, setup, and entry procedures as dictated by PPE level)
•
•

Lay out new drop cloth
Lay out/set up MRC and packaging tools/equipment

Parsons
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•

Adjust MINICAMS with sensor as close as possible/practical to top of MRC

Parsons
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•

Remove lid and place lid inside plastic bag with open end tucked underneath to minimize dirt and
dust contamination

•
•

Put bolts in bolt bag and reseal bag
Pull liner up and wrap down around outside of top MRC flange – if necessary bag can be taped to
outside of container
Fill with vermiculite to slightly above bottom/fill line to allow for settling/compaction during
procedure

•

Parsons
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•

Place item in MRC with nose end (or leaking end) up
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•

Fill the rest of the cavity with vermiculite at least even with the top of the container to allow for
settling/compaction during rest of process

Parsons

Page 8 of 15

Sensitive / Proprietary
ENVIRONMENTAL PROGRAM PROCEDURE

CWM OPERATIONS

Procedure #

Title:

Revision #

CWM-01

CWM PACKAGING AND TRANSPORTATION

00

Effective Date:

Approved By:

Last Revised:

01/16/19

Ron Campbell

02/20/19

•

Pull up 6mil plastic bag and gooseneck seal, stuff gooseneck down inside container
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•

Replace lid, aligning index marks if visible – if not, make sure to align engraved numbers
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•
•

Finger tighten all bolts
Check and verify setting on torque wrench for first tightening at 20ft-lbs

Parsons
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•
•
•
•

Tighten each bolt to 20 ft-lbs in the exact order specified in STAGE 1
Tighten each bolt to 40 ft-lbs in the same order
Tighten each bolt to 60 ft-lbs in the same order
Readjust MINICAMS in closest possible proximity to downwind edge of seal

*TL verifies with CP – REQUESTS ONE CYCLE ON MINICAMS*
•
•

While MINICAMS cycle running, clean up and prepare for transport back to PDS
If cycle is clear, out-process back to PDS

5.3 STAGE 3: PDS
•
•
•

After team is processed through PDS, the MRC is processed through
PDS supervisor verifies item has been decontaminated and is ready for pickup
Team leader verifies Chain of Custody (COC) Form 1911 numbers against MRC container and
crate numbers
*TL verifies with CP*

•
•
•

MRC is placed back in crate, keeping top end up
Crate is latched only (crate must be opened again at IHF for OESS verification)
Crate is loaded in transport vehicle

Parsons
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6.

TRANSPORTATION
6.1 VEHICLE PREPARATION
Prior to packaging operations a vehicle will be selected for transportation of MRC from PDS to
IHF location. This vehicle will be inspected for serviceability IAW DD Form 626 (Motor Vehicle
Inspection for Transportation of Hazardous Materials) and documented as containing all
necessary equipment. If transport over public roads, refer to Activity Hazard Analysis (AHA) on
transport of UXO, for additional requirements.

6.2 IHF ENTRY
When IHF has previous material stored, initial entry monitoring must be performed IAW ECBC
initial entry monitoring procedures prior to emplacement of additional CWM material. Refer to IHF
site plan.

6.2.1 MONITORING
Monitoring will consist of the following steps:
•
•
•
•
•

•
•

Notify the Site Manager/SUXOS of pending opening
Establish IHF site access controls and open gates to the IHF area
Notify and confirm position of emergency response personnel as required by contingency and
CSP plans
Inspect outside of the IHF for obstructions to work area, doors, and emergency equipment:
Perform first entry monitoring procedures to include:
a. Low level, near real-time (NRT) air monitoring to ensure interior airborne chemical
concentrations are below the AEL levels
b. The appropriate monitors will be used for the chemicals of concern stored in the IHF as
outlined in the CSP
c. Results will be conveyed directly to the CP by ECBC onsite government personnel
performing the monitoring
Once confirmation is received by CP personnel and OESS, the team leader may proceed to
establish temporary downrange EPDS
Once EPDS has been established, downrange personnel may proceed to moving MRC into IHF.

6.3 IHF EXIT
Once the MRC has been securely placed inside the IHF and verification complete, the IHF will
be closed IAW the following steps:
1. Confirm stored items are in the designated area, labeled, and labels are filled out completely and
are easily visible. Ensure the IHF inventory accurately reflects the items in storage and that
container forms, inspection sheets, and chain of custody forms are filled out and filed
appropriately.
2. Observe over packs for any signs of leakage. If a leak is suspected, all personnel will exit the IHF.
In case of emergency, downrange personnel will follow contingency procedures IAW WP.
3. Turn off interior lights. Turn on exterior lights (if applicable).
4. Secure IHF doors and locks.

Parsons
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5. Remove or secure EPDS.
6. Close and secure gates.
7. Notify CP and OESS the IHF has been secured and personnel have exited the area. Return IHF
keys and security fence keys to designated key holders.

7.

AFTER ACTION REVIEW
7.1 PURPOSE
The purpose of the AAR is not to lay blame for problems; the AAR is intended to solve
problems and improve team performance. An AAR is not:
•
•
•

A lecture by senior personnel
A complaint or casual chat session
Intended to embarrass any members

7.2 INTENT
Post exercise AAR will be performed with all involved personnel for the intent of determining:
•
•
•
•
•

What happened
What actions were performed correctly
What actions need improvement
What actions were done not to standard
Provide support for change implementation

7.3 FORMAT
Format will consist of the following:
•
•
•
•
•

Opening discussion of the operations
Discuss the series of events
Discuss strengths and weaknesses
Decide what to change
Summarize the AAR

7.4 TECHNIQUES
Helpful techniques consist of using sandtables, drawings, pictures, and Command Logs to
follow the events and discuss changes.
•
•
•
•
•
•

Should be visual
Stay on subject
Focused on improvements
Review past AAR sessions to see if progress is being made
Encourage asking of questions
Clarify issues

7.5 DOCUMENTATION
AAR will be documented with minutes and attendance record

Parsons
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8.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

EM 385-1-1

Prescribes the safety and health requirements for all
Corps of Engineers activities and operations

TM 60A-1-1-11

Information on the characteristics of chemical and
biological (C/B) warfare agents; operations in a chemical
environment; and the procedures for the leak sealing
and packaging, disposal, and decontamination of
chemical materials

AR 50-6

This regulation prescribes policies, procedures, and
responsibilities for the Army Chemical Surety Program.
Implements DOD physical security requirements for
chemical agent material as it pertains to surety maters.
Provides controls for the recovery of chemical warfare
material discovered during environmental remediation.

9.

EXHIBITS

None.

10.

REVISION HISTORY

Rev.

Date

00

01/16/19

Parsons

Summary of Changes

Reason for Revision

Initial Release

n/a
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1.

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum procedures and safety
and health requirements applicable when using Cascade Breathable Air System.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

The Project
Manager (PM)

Shall be responsible for ensuring the availability of the resources needed to implement this
SOP and shall also ensure that this SOP is incorporated in plans, procedures and training for
sites where this SOP is to be implemented.

The Site Manager
(SM)

Will designate a specific time period each day for this operation to safely be accomplished. A
longer period of time may be required at the end of each week to complete weekly
maintenance of hoses, fittings and connections.

Senior UXO
Supervisor
(SUXOS)

Responsible for assuring that adequate safety measures, re-supply, and maintenance are
completed on the cascade breathable air system in an efficient and economical manner.

UXO Safety
Officer (UXOSO)

Responsible for ensuring that all operations are being conducted in a safe and compliant
manner.
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Cascade
Operator

will be trained and certified in the operation and maintenance of the cascade system by the
vendor who provides the cascade system. Responsibilities of the Cascade Operator include:
•

Performing or supervising all the necessary maintenance on the system;

•

Ensuring that the cascade system is operational prior to the start of daily operations;
and

•

Notifying the SSHO or SM when the cascade system is in need of repair or re-supply.

The Cascade Operator will also maintain a Log Book on all Cascade Operations, when the
system is operational. Entries shall include:
•

Logging the date and time the system was charged and placed in operation, along
with the initial daily pressure readings (psi) of each cylinder in the cascade system,
and at every 20-minute interval while the system is in operation.

•

Recording the cascade’s manifold operating pressure, as prescribed by the
manufacturer. The manifold regulator steps down the air pressure of the cylinders to
the optimum cascade operating pressure of 75-85 psi. Any drop or rise above that
pressure constitutes an emergency.

•

Logging any failures, interruptions or emergencies related to the cascade system and
its operation.

•

Logging the date and time the system was safely shutdown and recording the ending
pressure readings (psi) of each cylinder in the cascade system or the overall pressure
of the system.

•

Logging the start and completion date and time of all maintenance performed on the
cascade system.

•

Recording all shipments of air cylinders to and from the vendor, noting any
discrepancies in requested shipments.

•

Logging that each full cylinder put into operation has a certificate confirming the
cylinder contains air meeting the requirements of the Compressed Gas Association
Specification G-7.1 for Type 1, Grade D air, or equivalent specifications. Cylinders
without certificates will not be put into operation.

Note - If the cascade system and the Operator are provided to the project, as part of a
subcontract, the cascade operator will provide the SSHO with a copy of the subcontractor’s
cascade operation procedures, and will maintain a Daily Log Book, as outlined above.
Site Personnel

3.

Will not tamper with or attempt to perform maintenance on any part of the cascade system
without referring to the Cascade System Manual or consulting Cascade System Vendor
Technical Support.

RELEVANT DEFINITIONS

Term

Definition

CP

Command Post

CWM

Chemical Warfare Materiel

EM

Engineers Manual

HS

Health and Safety
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Term

Definition

PDS

Personnel Decontamination Station

PM

Project Manager

psi

Pounds per square inch

SAE

Society of Automotive Engineers

SCBA

Self-Contained Breathing Apparatus

SM

Site Manager

SUXOS

Site UXO Supervisor

UXOSO

UXO Safety Officer

4.

REQUIRED EQUIPMENT

Equipment

5.

Brief Description of Function and Purpose

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.1.1. GENERAL SAFETY REQUIREMENTS
. The following are a few important safety requirements for the Cascade Breathable Air system. Refer to
SOP HS-05.01 - Safe Procedures for Handling, Storage and Use of Pressurized Cylinders for the entire
listing.
•
•

•
•

Proper personal protective equipment and safeguards will be used to protect against the possibility
of injury to the operator or other individuals.
Cylinders must never be dropped, struck, or permitted to strike each other. Use approved carts or
racks to move full or empty compressed gas cylinders. Correct handling techniques must be
exercised when moving cylinders.
Valve protection caps must always be kept on cylinders when they are being moved or stored; they
are not to be removed until ready for use.
Cylinder valves are to be kept closed except when gas is being used or when connected to a
permanent manifold. Valves of empty cylinders must be closed.
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•

•

•

•
•

•

•

Cylinders are to be secured to a fixed object by chain or equivalent fastening device whenever they
are placed in an upright position. The protective cap is not to be removed or the cylinder valve
opened until the cylinder is secured.
Leak repair must never be attempted on a pressurized system. If leaks develop, system pressure
should be reduced to atmospheric pressure as rapidly as possible. The Cascade Operator must
notify the SSHO immediately if leaks have developed.
The identity of the gas must be verified before connecting a cylinder to the cascade system. All
cylinders are to be labeled as to which contents they contain, in addition to proper color coding.
Color coding of cylinders should be posted.
Use of a cylinder’s contents for purposes other than those intended – in this case breathable air –
is prohibited.
Breathable air supply hoses shall meet the specifications listed in SAE 100-R3: being made of a
kink-resistant material, having a working pressure of the total breathable gas system, and having
a rated bursting pressure at least four times the working pressure.
Connectors for air supply hoses shall be made of corrosion-resistant materials and have a working
pressure at least equal to the working pressure of the hose to which they are attached. Connectors
must not be able to accidentally disconnect.
Use only hose lengths and pressure ranges specified on the approval label.

5.1.2. CASCADE OPERATIONS
5.1.2.1.

Daily Start Up and Operations

5.1.2.2. The Cascade Operator will be provided with a site radio and will always maintain communications
with the site Command Post (CP). Prior to “charging” the cascade system, the Cascade Operator will notify
the CP that all systems are operational and will request authorization to “Charge” the system. Upon receipt
of authorization, the Cascade Operator will give a loud verbal warning to all site personnel, “Cascade
Charging” and turn the system on.
5.1.2.3. The cascade air hoses will be marked with a bright colored tape at both ends and to the manifold
system. This allows both the intrusive teams and the Cascade Operator to ensure that breathable air is
being supplied. All hoses will be inspected completely for any kinks, breaks, tears or loose fittings before
charging. Once the cascade system is operational and being used by the intrusive teams, the Cascade
Operator will report those cylinders in use, by their respective psi readings, to the UXOSO every 20 minutes.
The UXOSO will annotate those readings on the Cascade Log (See Attachment 1).
5.1.2.4. The Cascade Operator will take a daily inventory of full and empty cylinders, notifying the Site
Manager or UXOSO when new cylinders are needed. NOTE: account for the lead time for the ordering
and delivery of air cylinders.
5.1.2.5. The Cascade Operator will check and log the air pressure on all heavy equipment equipped with
an individual air system. This will occur before and after each day’s operation.
5.1.2.6. During the time that the cascade system is “charged”, but not in use by the intrusive teams; for
such activities as “Team Change-Out” or “Mid-Day” challenge, the Cascade Operator will monitor the
system every 20 minutes.
5.1.2.7. When a full cylinder is at or below 1/3 of its rated capacity, the Cascade Operator will notify the
intrusive team downrange and the CP. The intrusive team will cease operations until the cylinder
changeover is completed. The Cascade Operator will -
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•

Slowly close the cylinder providing air to the downrange team and simultaneously slowly open a
new cylinder. The Cascade Operator will continue this until the downrange team is on a fresh
cylinder.

•

Notify the CP and downrange that the operation is complete.

•

If cylinders need to be changed out, request assistance from the SM or UXOSO.

5.1.2.8.

Daily Start Up and Operations

5.1.2.9. The Cascade Operator will be provided with a site radio and will always maintain communications
with the site Command Post (CP). Prior to “charging” the cascade system, the Cascade Operator will notify
the CP that all systems are operational and will request authorization to “Charge” the system. Upon receipt
of authorization, the Cascade Operator will give a loud verbal warning to all site personnel, “Cascade
Charging” and turn the system on.
5.1.2.9. The cascade air hoses will be marked with a bright colored tape at both ends and to the manifold
system. This allows both the intrusive teams and the Cascade Operator to ensure that breathable air is
being supplied. All hoses will be inspected completely for any kinks, breaks, tears or loose fittings before
charging. Once the cascade system is operational and being used by the intrusive teams, the Cascade
Operator will report those cylinders in use, by their respective psi readings, to the UXOSO every 20 minutes.
The UXOSO will annotate those readings
5.1.2.10. Emergency Procedures
5.1.2.11. Pressurized breathing systems, such as a cascade, can pose numerous serious situations
affecting the site’s operation and present possible injuries to site personnel. Once a problem is observed
or reported by either the downrange team or the Cascade Operator, all intrusive operations will cease. The
Cascade Operator will notify the CP and give a loud verbal warning to all site personnel, “Emergency
Cascade Shut Down”. The downrange team will immediately switch from the Cascade system over to their
SCBA Air packs and prepare to return to the Personnel Decontamination Station (PDS). The Cascade
Operator will attempt to ascertain the problem and devise a solution to repair the problem.
5.1.2.12. The following are some of the common cascade system problems or emergencies and their
appropriate corrective measures and responses –
•

Downrange Team enters intrusive site, and one or more members cannot “positively” hook up to
the Cascade system. The downrange team will not attempt to force a connector in place. Probable
cause: defective or dirty connector.

•

Member of the downrange team is attempting to disengage from the cascade system and connector
will not come free. The Cascade Operator will ensure the other members are on their assigned
SCBA Air packs, then slowly shut down the Cascade system, while the downrange team cuts the
member from the airline and he hooks onto his SCBA Air pack. Probable cause: defective or
forced connector.

•

The Cascade Operator detects an unsafe increase or decrease of the cascade’s manifold pressure.
The Cascade Operator will immediately notify the downrange team to cease operations and switch
to SCBA Air packs, and then shut down the cascade. Probable cause: Defective manifold.

5.1.2.13. Maintenance
5.1.2.14. The Cascade Operator will be responsible for the maintenance of the cascade system and will
adhere to the following:
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•
•
•
•

6.

All hoses, connectors, manifolds and air cylinders will be cleaned with hot soapy water, rinsed with
clear water, and allowed to air dry. No oil or petroleum-based cleaners are authorized.
When hoses are not in use, their open ends must be closed by taping or other means; this ensures
that foreign matter does not enter the hose.
Breathable air supply hoses must be tested at least annually to 1.5 times the working pressure.
Airlines and system components will be checked daily for cracks or other susceptible air leaks.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

EM385-1-1

Safety and Health Requirements Manual

SOP HS-05

Cylinder Safety

7.

EXHIBITS

See Attachment 1 (Cascade Systems Log) below.

8.

REVISION HISTORY

Rev.

Date

0.0

05/15/2019

Summary of Changes

Reason for Revision

Format update

New format update
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ATTACHMENT 1
CASCADE SYSTEMS LOG
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Cascade Systems Log
Date

Start
(psi)

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

Date

Start
(psi)

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

Date

Start
(psi)

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

Date

Start
(psi)

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min

20min
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1.

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum procedures and safety
and health requirements applicable to the conduct of End of Day operations. This SOP applies to all site
personnel, including contractor and subcontractor personnel, involved in the conduct of End of Day
operations. This SOP is not intended to contain all of the requirements needed to ensure complete
compliance and should be used in conjunction with project plans and applicable Federal, state and local
regulations.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

The Project
Manager (PM)

Shall be responsible for ensuring the availability of the resources needed to implement this
SOP and shall also ensure that this SOP is incorporated in plans, procedures and training for
sites where this SOP is to be implemented.

The Site Manager
(SM)

Will select a specific time period each day for this operation to safety be accomplished. A
longer period of time may be required at the end of each week to complete weekly
maintenance of equipment, tools, and vehicles.

Senior UXO
Supervisor
(SUXOS)

Will be responsible for assuring that adequate safety measures and housekeeping are
completed during End of Day activities in an efficient and economical manner

UXO Safety
Officer (UXOSO)

Responsible for ensuring that all operations are being conducted in a safe and compliant
manner.

3.

RELEVANT DEFINITIONS

Term

Definition

CACM

Chemical Agent Contaminated Material

CCDC

Combat Capabilities Development Command

CRZ

Chemical Reduction Zone

DAAMS

Depot Area Air Monitoring System

IAW

In accordance with

MINICAMS

Miniature Chemical Agent Monitoring System

PDS

Personnel Decontamination Station

PID

Photoionization Detector

PPE

Personal Protective Equipment
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose
NA

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

GENERAL REQUIREMENTS

5.2.

5.2.1 Intrusive Operations
5.2.1.1. Open Air Excavations. Prior to beginning “End of Day” operations, the downrange team at that
time – or one dedicated for this operation – will proceed downrange and complete the following:
•

All intrusive sites deeper than 4 feet and wider than 4 feet will be covered with plastic sheeting,
where possible.

•

All intrusive sites containing toxic or hazardous waste will be completely covered with 6-mil plastic
sheeting and secured with sufficient sandbags in order to minimize “off-gassing” into the
atmosphere.

•

5.2.2.

•

Intrusive sites positively identified as “hazardous waste” will be checked by approved site
personnel in the appropriate PPE with a PID at the source and at the breathing level to
ensure that these sites have been mitigated and closed.

•

Intrusive sites positively identified as “toxic” or containing CACM will be checked by CCDC,
using the MINICAMS unit at the site. Once two “clear” cycles have been obtained, the
UXOSO will request through the CEHNC OESS that the site be declared “open” to continue
“End of Day” operations.

Those excavations that have been thoroughly investigated but are awaiting final clearance will
still be covered with plastic. Once the excavation has been deemed “clear”; through the
approved testing authority, the excavation will be allowed to remain “uncovered” in plastic
until back-filled.

Containment Structures

5.2.2.1. In the event that operations are being conducted under a controlled environment, such as
portable or permanent structure, “End of Day” operations are conducted similarly to those as described
above in paragraph 5.2.1 and several additional tasks; both inside and outside the structure that may
require additional time, personnel and efforts to complete:
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•

Air Filtration System – refuel, filters bank exchange and maintenance.

•

Environmental Air Handling System – refuel and maintenance.

•

Removal of drums, soils, and other generated waste material, if approved to be moved.

•

Cascade air system – replenish spent tanks, hose line maintenance.

•

Securing containment structure from unauthorized entrance.

5.2.3. Drums
5.2.3.1. Soil Drums. The Downrange Team will use the associated closure rings to close and seal all
open top drums prior to any “End of Day” operation. Any soils collected on drop cloths or around the lids
will be returned into the drums prior to closing.
5.2.3.2. Liquid Drums. Any contaminated liquid waste will be collected and placed into the appropriate
Liquid Waste Drums by the Downrange Team, prior to any “End of Day” operation. All bung closures will
be closed. Plastic funnels will be used to prevent any spillage. Step pans containing decontamination
solution may be returned into identified “holding” containers for reuse for the next day’s operation.
5.2.3.3. Waste Materials. A 55-gallon drum, lined with 6-mil plastic, will be placed downrange for
collection of all waste materials (e.g. - torn boot covers, tape, gloves, etc.). Prior to “End of Day” operations,
the 6-mil liner containing the waste material will be returned to the Personnel Decontamination Station and
held for head-spacing by CCBC. A new liner will be placed in the drum during “End of Day” operations.
5.2.3.4. Hazardous Waste Containers (Roll Offs, dumpsters). Prior to the beginning of this operation,
instructions on the safe opening and closing of these containers will be given by the SSHO. Prior to “End
of Day” operations, the Downrange Team will close and latch these containers, when they are being used.

5.2.4. Contaminated Equipment and Tools
Those implements frequently used by the Downrange Team (e.g. - rakes, shovels, etc.) will have excess
dirt or soil brushed off; be rinsed with decontamination solution; be placed inside a 6-mil plastic bag; be
taped closed for reuse for next day’s operation and be laid on a 6-mil plastic drop cloth. Such items should
be marked down range and remain down range.

5.2.5. Personnel Decontamination Station (PDS)
The PDS will remain intact and staffed throughout the “End of Day” operations to handle any emergency
that may arise. Once the last person conducting “End of Day” operations has been processed through the
PDS, the PDS Supervisor will notify the UXOSO and request permission to close out the PDS, as prescribed
in the Work Plan.

5.2.6. Heavy Equipment
The Downrange Team will stage, ground, or otherwise safety turn off all heavy equipment used during
normal operations. Personnel performing weekly “End of Day” maintenance operations are to take care so
that the 6-mil plastic around the bucket of the excavator is not to ripped or torn.

5.2.7. Site Personnel
All Exclusion Zones (CRZ and Hot Line) will be enforced throughout this operation. Proper use of PPE will
be mandated during this operation. All site personnel conducting “End of Day” operations will process
through the PDS during entry and exit from the work site and will always adhere to the 2-Person Rule.
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5.2.8. Downrange Team
The Downrange Team will perform as many “End of Day” operations as possible. Every effort will be made
to contain the spread of contamination or “cross-contaminating” of equipment.

5.2.9. Cascade Operator
The Cascade Operator will perform the required “End of Day” tasks, as outlined in the Cascade Operations
SOP.

5.2.10. CCDC Personnel.
CCDC personnel will be allowed to conduct their “End of Day” operations, IAW their established policies
and guidelines, as long as the site is open to conduct “End of Day” operations. Replacement of DAAMS
Pumps due to time factors may have to be handled by the on-coming Downrange Team. Mid-Day
challenges of the downrange MINICAMS vehicle, though inside the CRZ, can be accomplished without
CCDC personnel going downrange.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

EM 385-1-1

Safety and Health Requirements Manual

SOP CWM-02

Cascade System Operations

7.

EXHIBITS

NONE

8.

REVISION HISTORY

Rev.

Date

0.0

05/15/2019

Summary of Changes

Reason for Revision

Format update

New template update
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1.

PURPOSE

The purpose of this SOP is to standardize the procedures for decontamination of excavator buckets and
other similar equipment should follow an established set of rules in order to be accomplished efficiently and
safely. This SOP provides the necessary guidelines for decontaminating and verifying the decontamination
of excavator buckets and similar equipment, such as hoppers that have been used to contain CAcontaminated soil and certain chemical agent contaminated media (CACM).

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Senior UXO
Supervisor
(SUXOS)

Ensure the procedures in this SOP are carried out and verify all general requirements have
been followed.

UXO Safety
Officer (UXOSO)

Verifies inspection of equipment or bucket and general requirements were completed.

UXO Technician I
or II

Ensures equipment or bucket is being decontaminated properly following the general
requirements

3.

RELEVANT DEFINITIONS

Term

Definition

CA

Chemical Agent

CACM

Chemical Agent Contaminated Material

PPE

Personal Protective Equipment

AHA

Accident Hazard Analysis

DAAMS

Depot Area Air Monitoring System

IDW

Investigation-Derived Waste

GPL

General Population Level

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Secondary
containment

Containment with sump to collect decontamination fluids and water
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Equipment

Brief Description of Function and Purpose

Pressure washer

For cleaning and rinsing equipment and buckets.

Long handled
brushes and
scrapers

Needed to remove any gross contaminates and/or dirt.

Bleach (5%)

Will be needed in the event of any CA contamination

Appropriate PPE

PPE level selection based on air monitoring results and amount of debris on bucket

Hand tools

For disassembling any equipment parts

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. General Requirements
•

Personnel conducting the decontamination shall be wearing at least Level C PPE (see SOP
for Personal Protective Equipment).

•

Place the item to be decontaminated over the sump or containment berm to collect any
contaminated material that might fall or be washed off the item.

•

Brush or knock off any loose material

•

Disassemble any separate pieces that may be hiding contaminated soil.

•

Wash the item and pieces (don’t forget the bolts) with a 5% bleach solution.

•

Wash the item and pieces with soapy water

•

Rinse the item and pieces with clean water.

•

Allow the item and pieces to dry.

•

Once dry, place the item in a hotbox or place under plastic sheeting in the sun and monitor
with the DAAMS to determine if any CA remains.

•

If the headspace monitoring, detects any CA, the item and pieces should be washed with
bleach (start again at #5 above).

•

When a non-detect result (or result below the GPL) for CA is returned, the equipment may
be reassembled and returned to the owner. If a clean result cannot be obtained, the
equipment must be incinerated or must remain in government control.

•

The wash fluids, rinses, and containment materials should all be collected and drummed.
This material should be tested in accordance with the IDW plan to determine proper disposal.
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6.

REFERENCES

Reference Title (Author)

7.

EXHIBITS

8.

REVISION HISTORY

Rev.

Date

0.0

[05/15/2019]

Brief summary of relevance to this procedure

Summary of Changes

Reason for Revision

Template update

Updated to newer template version
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1.

PURPOSE

The purpose of this SOP is to provide the minimum procedures applicable to the construction of an
Instrument Verification Strip (IVS) and testing of geophysical systems at an IVS. This SOP applies to IVSs
for projects using both standard geophysical mapping and advanced classification instruments.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs IVS and reviews IVS testing results.

QC Geophysicist

Reviews IVS testing results and verifies IVS results are documented in the QC database.

Site Geophysicist

Oversees IVS construction and testing.

Field
Geophysicist

Documents IVS item data (position, depth, type) and operates geophysical and positioning
equipment over the IVS and noise strip.

Data Processor

Processes IVS data and documents results in the QC database.

UXO Escort

Conducts MEC escort and anomaly avoidance activities during IVS construction and testing.
Must be a qualified UXO Technician II or higher.

Note: Multiple geophysicist roles may be performed by a single individual (e.g. the Site
Geophysicist may also perform the roles of Field Geophysicist and Data Processor).

3.

RELEVANT DEFINITIONS

Term

Definition

Cued
Classification

The method of collecting data for geophysical classification that involves placing the
classification sensor directly over the source and recording data while stationary.

Geophysical
Classification

The use of geophysical data to classify anomalies as related to targets of interest or other
source categories.

Geophysical
System

All equipment used for geophysical data collection, including the geophysical sensor, data
logger, software and positioning equipment (e.g. RTK GPS or line and fiducial equipment).

ISO

Industry Standard Object; a readily available standard-sized metallic test item.

Multi-sensor
Array

A geophysical system that includes multiple sensors.

Parsons
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4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Geophysical
Sensor

Instrument used to detect surface and/or subsurface anomalies indicating potential MEC.
Typically instruments used are analog but may also be digital instruments (e.g., EM61-MK2).

Industry
Standard Objects

Industry Standard Objects (ISOs) or inert munitions are buried along the IVS as test items to
confirm that the geophysics system is functioning correctly.

GPS Unit

Used to record the location of IVS items and geophysical data (not required if using line/fiducial
positioning).

Excavation Tools

Picks, shovels, or a mini-excavator are used to dig a hole for the IVS test items and to backfill
the hole.

Measuring Tape

A measuring tape or ruler is used to measure the depth of each IVS test item.

Marker

Nonmetallic pin flags, stakes, tent pegs, or spray paint are used to mark the locations of the IVS
test items and the beginning and end of the IVS.

Analog
Instrument

A handheld metal detector such as a Schoenstedt GA-52/Cx or White’s EM sensor that emits
an audio tone used search for buried metal or confirm there are no significant metallic items in
a specific location.

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Instrument Verification Strip Construction
Verification of the digital geophysical mapping (DGM) system is accomplished using an IVS. Multiple IVS
locations may be constructed during the project if needed (for example, to avoid long travel times to reach
the IVS on large sites). The construction details and verification procedures described in this document
apply to each IVS location.

5.2.1. Location and Configuration of the IVS
The Project Geophysicist may propose an IVS location prior to mobilization. At project startup the field
team will visit potential locations and determine which is most appropriate for an IVS with preference for
the following (although none of the conditions are vital for IVS success):
•
•
•

Terrain, geology, and vegetation similar to that of a majority of the DGM survey area.
Geophysical noise conditions similar to those expected across the survey area.
Large enough site to accommodate all necessary IVS tests and equipment and for adequate
spacing of the ISO items (at least 5-m separation and preferably greater) and the noise strip (at
least 5-m separation and preferably greater) to avoid ambiguities in data evaluation.

Parsons
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•
•

Readily accessible to project personnel.
Close proximity to the actual survey site (if not within the site).

5.2.2. IVS Objects
ISOs or inert munitions serve as the seed objects in the IVS. Small, medium, or large ISOs, singly or in
combination, can be selected. Table 1 shows the specifications for the possible ISOs and Exhibit 1 is a
photograph of the three sizes of ISO.

TABLE 1. INDUSTRY STANDARD OBJECT DIMENSIONS AND PART NUMBERS
Nominal
Pipe Size

Outside
Diameter

Length

Part Number (1)

Schedule

Small ISO40

1"

1.315" (33 mm)

4" (102 mm)

44615K466

40

Small ISO80

1"

1.315" (33 mm)

4" (102 mm)

4550K226

80

Medium ISO40

2"

2.375" (60 mm)

8" (204 mm)

44615K529

40

Large ISO40

4"

4.500" (115 mm)

12" (306 mm)

44615K137

40

Item

(1) Part number from the McMaster-Carr catalog (http://www.mcmaster.com/).

5.3. IVS Procedures
5.3.1. IVS Background Survey
The Field Geophysicist will perform a background DGM survey with the geophysical system. The purpose
of this step is to document the appropriateness of the location (e.g. few existing anomalies), and avoid
burying the IVS test items near existing anomalies. The data processor will analyze the IVS pre-survey
work with the project geophysicist to select IVS test locations that will not be affected by existing
anomalies.

5.3.2. IVS Test Item Location Selection
Once the IVS area is deemed suitable for use, (i.e. free of significant subsurface anomalies or containing
anomalies that are clearly identified so that they can be avoided during seeding), the Field Geophysicist
will bury test items at depths below ground surface between 3 and 7 times their diameter. These depths
are intended to provide adequate signal to noise ratio for detecting the items. The generalized diagram of
the seeded IVS transect is presented as Exhibit 2. A list of specific item types, depths, and orientations
are provided in the work plan. In this example, only one target is shown. This is the minimum requirement
for an IVS. Local custom, stakeholder comfort, or other similar reasons may lead to larger number of
items in the IVS. Rarely will more than three or four items be required unless the IVS is designed to
accommodate a multi-sensor array. The blank space is only required if the IVS is also used to test
advanced sensors (e.g. MetalMapper or TEMTADS) in cued mode for the purposes of classifying
anomalies detected in the geophysical data. If cued classification is not expected as part of the project, or
a different IVS is used for the testing of advanced sensors, the blank space is unnecessary.

5.3.3. IVS Test Item Burial and Metadata Recording
5.3.3.1. Measurements of the item depths will be to the center of mass of each item. The UXO escort
will bury the IVS targets using shovels to dig the holes to the appropriate depths for burial of the seed
items in coordination with the Project Geophysicist. The UXO escort will implement MEC avoidance

Parsons
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procedures in accordance with the MEC Avoidance and Escort SOP. The Field Geophysicist will record
the following information for each IVS test item:
•
•
•
•
•
•

The transect endpoints;
Test item description (e.g. Small ISO80);
Test item location;
Test item depth to the center of mass;
Test item inclination (e.g. horizontal, vertical, degrees [0 is horizontal, 90 is vertical]);
Test item orientation (e.g. N-S, E-W, inline, Degrees 0-360 [0 is North]);

5.3.3.2. The UXO escort will then fill the holes with soil and place a suitable non-metallic marker at each
buried item location as well as the start and end points of the IVS.
5.3.3.3. Once the IVS test items have been buried the Field Geophysics will conduct the initial IVS
survey to establish a baseline response. This is done by collecting geophysical data over the IVS and
noise strip five times.

5.3.4. IVS Data Processing
Prior to collecting production data and each morning before beginning field operations, field geophysicists
will collect geophysical data over each of the item locations in the IVS and along the noise strip. The Field
Geophysicist will pass the raw files the Site Geophysicist or data processor who will perform the following
steps:
1. Import and level data as described in detail in the data processing SOP.
2. Select the peak or trough (for horizontal items) response measured over each of the IVS seed
items.
3. For initial IVS surveys, establish the baseline expected response by averaging the first five
responses recorded over each item, or by the method described in the MEC-QAPP.
4. For daily IVS datasets, verify that the measured values meet the MPCs/MQOs for IVS response
and positioning.
5. Document the IVS results in the project QC database.

5.3.5. Evaluation of IVS MPCs/MQOs
5.3.5.1. If the measurement performance criteria (MPCs)/ measurement quality objectives (MQOs) have
not been met, the Project or QC Geophysicist will initiate a root cause analysis to determine the source of
the discrepancies. If modifications to the instrument or procedures can be made so that the MPCs/MQOs
can be met, these modifications will be made. If the MPCs/ MQOs cannot be met the Project and QC
Geophysicists will discuss potential resolutions with the project team.
5.3.5.2. Once the initial (or modified) MPCs/ MQOs have been met, the IVS survey will be complete and
the system is verified for field data collection.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.
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7.

EXHIBITS
Exhibit 1

Exhibit 2

8.

Small, Medium and Large ISOs

Example Layout of Instrument Verification Strip

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

2/13/2015

Initial Release

n/a

01

8/27/2015

Change from 3 meters to 5 meters between IVS items to
provide more background response in IVS data and be
consistent with ESTCP GSV report.

Be consistent with ESTCP GSV
report and standard industry
practice.

Clarify depths measured to center of mass.

Add more detail about IVS
procedures.

Remove medium and large ISO80s from list of ISOs
because those are not typically used.
Clarify that initial responses established by surveying
IVS five times at beginning of project.

Improve document clarity and
consistency.

Editorial changes.
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1.

PURPOSE

The purpose of this SOP is to provide the minimum procedures applicable to the burial and tracking of
seed items for digital geophysical mapping (DGM).

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project, including the seed type, depth, and frequency.

QC Geophysicist

Implements or delegates the DGM seeding portion of the project, designates and coordinates
with the seeding team, and tracks the geophysical results.

Site Geophysicist

Manages field DGM operations. Should not be involved in seeding an area if they will be
collecting field data or selecting anomalies in that area.

Field
Geophysicist

Acquires geophysical data and documents obstructions to collecting DGM data. Should not be
involved in seeding an area if they will be collecting data or selecting anomalies in that area.

Seed Team
Leader

Buries blind seed items, records position, orientation, and photographs and completes
Production Area QC Seeding Checklist.

Data Processor

Processes DGM data and selects geophysical anomalies.

UXOQCS

Overall responsible for quality control (QC) and MEC related activities.

UXO Escort

Conducts UXO escort and anomaly avoidance activities for non-UXO qualified personnel during
seed burial in potential MEC hazard areas. Must be a qualified UXO Technician II or higher.

Note: Multiple geophysicist roles may be performed by a single individual (e.g. the Site
Geophysicist may also perform the roles of Field Geophysicist and Data Processor).

3.

RELEVANT DEFINITIONS

Term

Definition

Geophysical
Classification

The use of geophysical data to classify anomalies as related to targets of interest or other
source categories.

Cued
Classification

The method of collecting data for geophysical classification that involves placing the
classification sensor directly over the source and recording data while stationary.

ISO

Industry Standard Object; a readily available standard-sized metallic test item.

Geophysical
System

All equipment used for geophysical data collection, including the geophysical sensor, data
logger, software and positioning equipment (e.g. RTK GPS or line and fiducial equipment).
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Multi-sensor
Array

A geophysical system that includes multiple sensors.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Geophysical
Sensor

Instrument used to detect surface and/or subsurface anomalies indicating potential MEC.
Typically instruments used are analog (e.g., Schonstedt magnetic locator, White’s metal
detector), but may also use digital instruments (e.g., EM61-MK2).

Industry
Standard Objects

Industry Standard Objects (ISOs) or inert munitions are buried along the IVS as test items to
confirm that the geophysics system is functioning correctly.

GPS Unit

Used to record the location of seed items and geophysical data (not required if using
line/fiducial positioning).

Excavation Tools

Picks, shovels, or a mini-excavator are used to dig a hole for the seed items and to backfill the
hole.

Measuring Tape

A measuring tape or ruler is used to measure the depth of each seed item.

Level or
Inclinometer

The level or inclinometer is used to measure the inclination of the seed items.

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. GPS Function Tests
If using a GPS the Seed Team Leader will perform the GPS functionality test at least once per day by
placing the sensor directly over a known point, and recoding the measured position either in the GPS
controller or in the field team’s logbook. The calculated distance between the measured and known point
should meet the MPC/MQO for positioning listed in the work plan.

5.3. Seeding Team
The QC Geophysicist or their designee will lead the seeding team. A UXO Escort will accompany the
Seed Team Leader to perform anomaly avoidance and excavations. No member of the seeding team
will be involved with DGM data acquisition or anomaly selection in the area(s) where they bury
seed items.
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5.4. Seed Item Locations
The QC geophysicist will prepare a list of proposed seed item locations, descriptions, depths, and
orientations and provide the list to the Seed Team Leader. The list will comply with the seeding
requirements in the work plan. The seed items shall be placed at depths and orientations for which the
minimum expected response is known and can be compared with the responses measured during DGM.

5.4.1. Seed Items
ISOs or inert munitions serve as the seed items. If inert munitions are used the UXO Escort will paint
them blue prior to seeding to clearly indicate that they are inert. Table 1 shows the specifications for the
possible ISO and Exhibit 1 is a photograph of the three sizes of ISO.

TABLE 1. INDUSTRY STANDARD OBJECT DIMENSIONS AND PART NUMBERS
Nominal
Pipe Size

Outside
Diameter

Length

Part Number (1)

Schedule

Small ISO40

1"

1.315" (33 mm)

4" (102 mm)

44615K466

40

Small ISO80

1"

1.315" (33 mm)

4" (102 mm)

4550K226

80

Medium ISO40

2"

2.375" (60 mm)

8" (204 mm)

44615K529

40

Large ISO40

4"

4.500" (115 mm)

12" (306 mm)

44615K137

40

Item

(1) Part number from the McMaster-Carr catalog (http://www.mcmaster.com/).

5.5. Seeding Procedures
5.5.1. Seed Location
The seeding team will use a GPS or other navigational methods to find the proposed seed locations
provided by the QC Geophysicist. The UXO Escort will implement MEC avoidance procedures in
accordance with the MEC Avoidance and Escort SOP. The seeding team will modify the seed item
locations as needed to avoid pre-existing geophysical anomalies.

5.5.2. Seed Emplacement
The UXO Escort will dig a hole to the appropriate depth to bury the seed item as described on the list
provided by the QC geophysicist. While the seed team has latitude to change the location of the seed
items to avoid preexisting anomalies, they will bury the items described on the list at the intended depth
and orientation.

5.5.3. Seed Items Data Recording
After the seed item has been placed in the hole, the Seed Team Leader will record the location of the
center of the seed item. An RTK GPS will be used in areas where the instrument’s view of satellites is
clear enough to achieve RTK fixed quality. Other positioning systems such as robotic total stations,
conventional surveying instruments, or tape measures from established grid corners may be used in
areas where RTK GPS is not effective. If the depth (to center of mass), orientation, inclination, or type of
seed item differs from the proposed seed item list the Seed Team Leader will note the differences and
inform the QC Geophysicist. In addition the Seed Team Leader will fill out the Exhibit 2, Parsons
Seeding Form or use other means of recording the data (i.e., electronic forms). If required by the work
plan photos will be taken of the seed items and provided to the QC Geophysicist.
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5.5.4. Seed Item Burial
After placing the seed item at the correct depth to the center of mass the UXO Escort will replace the dirt
in the hole as completely as possible. He will level the location and if possible replace any grass or
vegetation plug over the burial location.

5.5.5. Seed Item Documentation
The QC Geophysicist will record the seed item ID in the project QC database. They will also maintain a
separate list of the seed items which will include the location coordinates, depth, and description of the
item. This separate list will not be available to the data acquisition teams or the data processor.

5.5.6. Seed Item Tracking
5.5.6.1. After the data processor completes anomaly selection and datasets are checked for quality, the
QC Geophysicist will compare the seed item coordinates with the anomaly selections to determine if an
anomaly was selected that meets the seed item offset requirements. The QC Geophysicist will compare
target list with the seed item list to determine if the seed item MPC/MQO has been met. The QC
geophysicist will document the results of QC seed items in the project QC database or blind seed tracking
files.
5.5.6.2. The QC Geophysicist will notify the Project Geophysicist and Project Manager immediately if a
dataset does not meet either of the seed item MPCs/MQOs. The Project Geophysicist will perform a Root
Cause Analysis to determine why the seed item MPCs/MQOs were not met.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.
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8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

2/13/2015

Initial Release

n/a

01

8/28/2015

Added Seed Team Leader to personnel list.
Added description of daily GPS QC test.

More complete description of
personnel and procedures.

Removed Medium and Large schedule 80 ISOs from
SOP.

Schedule 40 is industry standard
for Medium and Large ISOs.

Added Seed Form.

A seed form will facilitate more
consistent data recording.

Clarified depth measurements are to center of mass.

Parsons
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1.

PURPOSE

The purpose of this SOP is to provide the minimum procedures applicable to anomaly reacquisition and
resolution.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project
Geophysicist

Designs geophysical approach for the project and regularly reviews project QC database.

Site Geophysicist

Manages field DGM operations and records the results of daily reacquisition QC tests in the
project QC database.

Field Team
Leader

Reacquires geophysical anomalies, measures remaining EM61-MK2 response after
excavation, and records reacquisition and anomaly resolution results.

UXOQCS

Measures remaining EM61-MK2 response after excavation and records anomaly resolution
results.

UXO Escort

Conducts UXO Escort and anomaly avoidance activities for non-UXO qualified personnel
during reacquisition and intrusive activities in potential MEC hazard areas. Must be a qualified
UXO Technician II or higher. May also perform field team leader role described above.

Note: Multiple geophysicist roles may be performed by a single individual (e.g. the Site
Geophysicist may also perform the roles of Field Geophysicist and Data Processor).

3.

RELEVANT DEFINITIONS

Term

Definition

Grids

Areas where DGM data acquisition is performed with the intent of fully covering all accessible
areas along parallel paths set at a predetermined line spacing.

Transects

DGM data collection mode that involves traversing the investigation area along parallel lines.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Geophysical
Sensor

The same type of geophysical sensor used to acquire detection data is typically used for
reacquisition, unless the detection data was acquired with an AGC sensor or the work plan
specifies a different sensor. Typical geophysical sensors used for reacquisition include the
EM61-MK2, PDM8®, and G-858.
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Equipment

Brief Description of Function and Purpose

Advanced
Classification

The use of geophysical data to classify anomalies as related to targets of interest or other
source categories.

RTK GPS

Real-time Kinematic (RTK) Global Positioning System (GPS). Measures precise position of
antenna.

Robotic Total
Station (RTS)

An alternative positioning method to measure precise locations of a prism using a laser.

Standard Test
Item

Metallic item that is used to test the function of the EM61-MK2 sensor in static mode.

Measuring Tape

A measuring tape is used to measure the distance from markers at known locations in areas
where RTK GPS systems are not effective.

Marker

Non-metallic pin flags, spray paint or other method is used to mark anomaly locations.

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Reacquisition
The Field Team Leader will be supplied with a dig list containing the IDs and locations of anomalies
identified in the dynamic surveys. The field team leader will locate the picked location of each anomaly
using either RTK GPS or tape measures and for some projects refine the location using the geophysical
sensor.

5.2.1.

Function Tests

5.2.1.1. If using GPS or RTS for reacquisition the Field Team Leader will perform the GPS or RTS
functionality test at least once per day by placing the sensor directly over a known point, and recording
the measured position either in the controller or in the field team’s logbook. The calculated distance
between the measured and known point should meet the MPC for positioning listed in the work plan.
5.2.1.2. If using an EM6-MK2 the field team leader will perform an static test at least once per day
according to the instructions in SOP DGM-03, EM61-MK2 Data Acquisition. The field team leader will
record the results of these tests and provide these data to the Site Geophysicist, who will enter the results
in the project QC database.

5.2.2.

Anomaly Reacquisition in Grids (not using Advanced Classification)

5.2.2.1. Prior to beginning intrusive activities, the Field Team Leader will use a RTK GPS unit, RTS (, or
tape measures to navigate to the location of each anomaly to be investigated intrusively. If the work plan
does not include searching for an anomaly peak with a geophysical sensor during reacquisition, the flag
will be place at the location reacquired with the RTK GPS, RTS, or tape measures. If the work plan
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includes searching for an anomaly peak with a geophysical sensor during reacquisition, field team
members will perform a real-time search in a 1-meter radius (or search radius defined in the work plan)
around the location using the geophysical sensor and monitoring the response on the data logger. The
team will flag for excavation the location of the highest response within the search radius. If the highest
response location is more than 0.5 meters from the selected location, the Field Geophysicist will record
the offset distance and direction with the positioning sensor, or by noting the offset from the initial
measured location.
5.2.2.2. If no single point within the search radius can be determined to be an anomaly location (i.e., if
all readings remain below the anomaly selection threshold), the reacquisition result will be recorded as a
“no contact.”
5.2.2.3. In the case of polygonal anomalies, the reacquisition team will flag the identified corner points
of the polygon.

5.2.3.

Anomaly Reacquisition for Advanced Classification Data

Anomaly locations derived from Advanced Classification data inversion will be re-located using a RTK
GPS, RTS, or tapes as described above in Section 5.2.2.2, but a geophysical sensor will not be used to
pinpoint anomaly locations. Flags will be placed at the location indicated by the GPS/RTS/tapes. A
measurement of pre-excavation geophysical response may still be measured at the flag location for the
purposes of ensuring that the anomaly source has been successfully removed at the completion of the
intrusive investigation.

5.2.4.

Anomaly Reacquisition for Transects (not using Advanced Classification)

As described above for grid-based data, the field team leader will use a GPS/RTS or tape measures to
navigate to the location of each anomaly to be investigated intrusively. If it is determined that RTK GPS is
effective along a transect (i.e., canopy does not prevent initialization), the field team leader will reacquire
anomalies as described for grid-based data. If a handheld GPS is used for transect data collection, the
reacquisition team will identify the anomaly nearest the indicated position that has a response at least as
high as the picked value from the dynamic survey. Because these anomaly investigations are only being
used to determine the presence/absence of munitions-related debris, the excavation of exact anomalies
is not necessary.

5.3. Anomaly Resolution
5.3.1.1. After the intrusive team has excavated at the reacquired location and removed the source of
the geophysical anomaly, the anomaly resolution team or UXOQCS will recheck the location with the
same type of sensor used for reacquisition or detection survey to confirm that the anomaly has been
adequately resolved. Resolved is defined as:
1. There is no geophysical signal remaining at the flagged/selected location;
2. A signal remains but is below the anomaly selection threshold, is less than 25% of the initial
value measured at that location, or meets another criteria specified in the work plan;
3. A signal remains but is associated with surface material which when moved results in low, or
no, signal at the interpreted location; or
4. A signal remains and a complete rationale for its presence exists. If the anomaly has not been
adequately resolved, the intrusive team will resume investigation until the source has been
resolved.
5.3.1.2. In the case of polygonal anomalies, the field team leader will recheck the entire polygon with an
EM61-MK2 to confirm that all anomalies within the area have been adequately resolved.
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5.4. Data Outputs
5.4.1.1.
•
•
•
•
•

The field team leader will record the following information:
Offset distance and direction from the selected to reacquired points (if offset is >0.5 meters);
Peak geophysical sensor response prior to excavation;
“No Contact” reacquisition results;
Peak geophysical response after excavation; and
Comments describing visible anomaly causes or explanations for geophysical responses
remaining after excavation.

5.4.1.2. The field team leader or their designee will transfer the information above to the project QC
database.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.

7.

EXHIBITS

None

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

2/18/2015

Initial Release

n/a

01

8/28/2015

Added Advanced Classification to list of definitions.

Previously undefined.

Distinguished between reacquisition procedures for
standard DGM anomalies (refine positions with an
EM61-MK2) and procedures for Advanced Classification
anomalies (no position refining).

Positions of Advanced
Classification anomalies are
expected to be more accurate than
real time search with an EM61.

Added additional path to resolve anomalies –
demonstrating response is <25% of initial DGM
response.

In areas with high geologic
response or metallic clutter the
response can sometimes not be
reduced below the anomaly
selection threshold.

Editorial Changes.
02

1/13/2016

Editorial Changes to paragraph 5.2.1.1.

Misspelling

03

4/25/2018

Generalized the SOP to allow reacquisition with
geophysical sensors other than the EM61-MK2.

SOP for PDM8® reacquisition was
required for work plan for a new
project
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1.

PURPOSE

The purpose of this SOP is to describe how the Sampling Daily Quality Control Report (S-DQCR) will be
completed during environmental sampling activities.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project Chemist

Reviews the completed and signed S-DQCR before submittal to the client.

Sampling
Team Leader

Completes or supervises the completion of the S-DQCR every day during sampling activities.
Signs theS-DQCR each day during sampling activities.

3.

RELEVANT DEFINITIONS

Term

Definition

None

Not applicable.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

None

Not applicable.

5.

PROCEDURE

5.1. General Requirements
The Sampling Team Leader, or designated representative, shall complete the S-DQCR each day during
field sampling activities. The Parsons Environmental Services Sector Form S-DQCR (Exhibit 1) or similar
will be used to provide the required field sampling information. If preferred, the S-DQCR can be
incorporated into the Site Manager Daily Report.

5.2. Completing the S-DQCR
The Sampling Team Leader, or designated representative, shall include the following information on the
S-DQCR for that day’s sampling:
1. A general description of the environmental sampling activities completed, including a
description of sampled areas, media sampled, and other pertinent information.
2. A list of the environmental samples collected, including Sample IDs, media, and analytes (note
this list may be supplemented by attached chain-of-custody [CoC] form[s], which often include
this information).

Parsons

Page 1 of 2

MUNITIONS RESPONSE PROCEDURE

ENVIRONMENTAL SAMPLING

Procedure #

Title:

Revision #

ENV-00

SAMPLING DAILY QUALITY CONTROL REPORT

00

Effective Date:

Approved By:

Last Reviewed/Revised:

03/06/15

Thomas Mills, PG

03/06/15

3. A list of the sampling equipment used (including Equipment Reference Numbers, where
applicable), along with a notation of whether the equipment was calibrated and where any
calibrations are documented.
4. Deviations from the Work Plan or Quality Assurance (QA) Project Plan and/or verbal/written
instructions received from government personnel regarding sampling activities. NOTE: any
deviations that may affect project data quality objectives must be communicated to USACE
immediately (in this case, the Sampling Team Leader shall notify the Parsons Project Manager
[PM] and the PM shall make the notification).
5. A list of any attachments to the S-DQCR, such as QA/QC sample summary tables, CoC Forms,
and other sampling-related project forms.

5.3. DQCR Internal Review and Approval
The Sampling Team Leader shall sign the completed S-DQCR to verify its completeness. If a Site
Manager Daily Report is being prepared for the project, the Sampling Team Leader shall submit the
signed S-DQCR to the Site Manager for inclusion with that report (also see Section 5.1). The Project
Chemist shall review S-DQCR before submission to the client. This review may be performed before or
after the S-DQCR is submitted to the Site Manager; note in the latter case the Site Manager must include
the Project Chemist on the list of reviewers for the Site Manager Daily Report.

5.4. DQCR Distribution and Records
The S-DQCR and its attachments shall be distributed electronically. At a minimum, copies of the
completed S-DQCR shall be submitted to the following Contracting Agency personnel: Project Manager,
Technical Manager, and Project Chemist. If the project is being performed under a USACE contract, the
S-DQCR shall also be submitted to the Geographic District. Copies of final S-DQCRs shall be maintained
onsite during fieldwork and in the project file. A full set of S-DQCRs shall be included with the final report.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Interim Guidance Document 14-01 (EM 200-1-15),
Technical guidance for Military Munitions Response
Actions, USACE, December 20, 2013.

Describes requirements for submission ofS-DQCRs and
their minimum content (Page 13-11, Section 13.8.2).

7.

EXHIBITS

EXHIBIT 1:

8.

Daily Quality Control Report – Environmental Sampling

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

03/06/15

Initial Release

n/a
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1.

PURPOSE

The purpose of this SOP is to describe the general methods to be employed when collecting surface or
subsurface soil samples for analysis during munitions response projects. Types of surface soil samples
®
may include discrete, seven-point wheel, incremental sampling method (ISM), and/or Terra Core
samples. Subsurface soil samples may be collected using hand augers or direct push methods (e.g.
®
Geoprobe ). This procedure also applies to the collection of dry sediment samples.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Project Chemist

Specifies the types and quantities of soil samples to be collected. Monitors sample collection
through communication with project team and field document review to confirm required
samples are collected. Coordinates with analytical laboratory during sampling.

Sampling Team
Leader

Responsible for implementing the sampling activities outlined in the work plan. Ensures
required QC and QA samples are collected. Records sample collection on field documents.

Sampling Team
Assistant

Assists the Sampling Team Leader with sample collection and other sampling activities. The
role of Sampling Team Assistant may be performed by the accompanying UXO Tech II.

UXO Tech II
(or higher)

If explosive hazards are present at the sample location, acts as MEC escort and conducts
anomaly avoidance prior to sample collection. May act as Sampling Team Assistant.

3.

RELEVANT DEFINITIONS

Term

Definition

None

Not applicable.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Sampling tools

A stainless steel or disposable spoon/trowel/ or scoop (s), incremental sampling method (ISM)
sampling tool(s), hand augers, etc. for sample collection.

Sample
containers

Jars, bottles, or pre-cleaned bags as specified in the approved work plan for sample
containerization. Coolers for sample shipment.

Logbook

For documenting sampling activities.

GPS Unit

To record sample coordinates.

Chain-of-custody
(CoC) forms

For tracking sample details and chain-of-custody, and for providing instruction on sample
analysis to analytical laboratory.
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5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. General Requirements for all Sample Methods
5.2.1. Documentation
The Sampling Team Leader or designee shall record the description of sample locations, soil type, and
any other relevant or notable details in the Field Sampling Logbook and/or on project-specific sampling
forms. The Sampling Team Leader or designee shall also record the sample locations using a global
positioning system (GPS) unit (e.g., Trimble® GeoXT™ or similar) and document sample coordinates in
the Field Sampling Logbook. The Sampling Team Leader or designee shall record other information as
specified in the approved work plan, including completion of a Daily Quality Control (QC) Report (DQCR)
in accordance with SOP ENV-00, Daily Quality Control Report.

5.2.2. Sampling Handling and Shipment
The Sampling Team Leader is responsible for ensuring samples are packaged and shipped to the
analytical laboratories in accordance with the approved work plan. The Sampling Team Leader or
designee shall document sample details on the CoC form. The completed CoC form will be included with
the shipped sample(s).

5.2.3. Sample Analysis and Quality Control Samples
Collected soil samples shall be analyzed in the field and/or at the analytical laboratory as described in the
approved work plan. The Sampling Team Leader or designee shall collect the quantities and types of
Quality Assurance (QA)/QC samples specified in the approved work plan to ensure proper QC review of
each sampling event.

5.2.4. Anomaly Avoidance
If munitions and explosives of concern (MEC) hazards are present at the proposed sample location, a
MEC Escort will practice anomaly avoidance in accordance with SOP MEC-03, MEC Avoidance and
Escort before sample collection. Once the proposed location has been cleared for subsurface anomalies,
the sample can be collected. If a subsurface anomaly is detected at the planned sample location, the
sample location will be moved to a nearby alternative point and the process will be repeated until a
suitable sample location is found. The Sampling Team Leader or designee shall record sampling
locations that are moved from those proposed in the work plan in the Field Sampling Logbook, along with
a brief explanation.
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5.3. Sampling Methods for Surface Soil
5.3.1. Preparation for Surface Soil Sampling
The following steps shall be completed when preparing for collection of surface soil samples:
1. The Sampling Team Leader shall review the applicable section(s) of the work plan to confirm
the sample location, quantities, required sample containers, and other relevant information.
2. The Sampling Team will navigate to the sample location, make initial observations, and
complete the required documentation (see Section 5.2.1).
3. If MEC hazards are present, the MEC Escort shall practice anomaly avoidance (see
Section 5.2.4).
4. The Sampling Team shall don clean gloves before each sampling event.
5. The Sampling Team shall assemble the necessary sampling equipment and supplies, sample
containers, decontamination materials, etc in the sampling area.

5.3.2. Discrete Sampling Method for Soil (or Dry Sediment)
5.3.2.1. The discrete sampling method is best suited to identifying localized contamination. Discrete
sampling may be used to collect a sample from a biased area of soil (e.g. stained soil, underneath
observed MEC/munitions debris, the bottom of an excavation). Discrete sampling is also used when
collecting IDW samples from drums or spoils piles to characterize waste.
5.3.2.2. Following the preparatory actions (Section 5.3.1), the Sampling Team shall complete the
following steps to collect discrete surface soil samples:
1. Collect the sample using an approved sampling tool (e.g., stainless steel or disposable spoon,
trowel, or scoop).
2. Transfer the collected soil from the sample tool directly into the sample container(s).
3. When sample containers are filled, secure the caps tightly on the containers and place on ice
as soon as possible (if required by sample preservation method).
4. After sampling is completed, backfill the hole with remaining soil to return the site to as close to
original condition as possible.
5. Perform post-sampling activities (Section 5.3.6).

5.3.3. Seven-point Wheel Method for Soil (or Dry Sediment)
5.3.3.1. The seven-point wheel composite sampling method (also referred to as the Cold Regions
Research and Engineering Laboratory’s [CRREL] Seven-point Wheel Sampling Approach) is used to
collect composite soil samples. Composite sampling is generally used to characterize the immediate
vicinity of a chosen location (e.g., a detonation crater).
5.3.3.2. Following the preparatory actions (Section 5.3.1), the Sampling Team shall complete the
following steps to collect seven-point wheel surface soil samples:
1. Prepare an approved sampling tool (e.g., stainless steel or disposable spoon, trowel, or scoop).
2. Collect seven small sub-samples from an approximately 4-foot diameter area. Collect six of the
sub-samples at evenly spaced intervals around the circumference of the circle and one subsample in the center of the circle (Exhibit 1).
3. Place the seven sub-samples into a large disposable or stainless steel bowl and mix the
combined soil thoroughly to ensure a representative sample.
4. Transfer the mixed soil into the sample container(s). When sample containers are filled, secure
the caps tightly on the containers and place on ice as soon as possible (if required by sample
preservation method).
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5. After sampling is completed, backfill the hole with remaining soil to return the site to as close to
original condition as possible.
6. Perform post-sampling activities (Section 5.3.6).

5.3.4. Incremental Sampling Method for Soil (or Dry Sediment)
5.3.4.1. ISM samples are collected to evaluate contamination over larger areas. ISM defines one or
more sampling units (SU) to be sampled at a site, from which multiple sample “increments” are then
collected and composited into a single, representative incremental sample from each SU. The purpose of
ISM is to provide a more accurate measure of the mean concentration of contaminants in each SU by
providing reproducible, scientifically defensible data. Surface soil samples collected using the ISM will
follow the ITRC Incremental Sampling Methodology Technical and Regulatory Guidance, published by
ITRC in February 2012. Note: ISM samples are best suited to evaluating inorganic and non-volatile
organic analytes. ISM samples will not be used to evaluate chemical agent or agent breakdown products.
5.3.4.2. In addition to the standard preparatory actions (Section 5.3.1), the following actions also need
to be completed to prepare for collecting ISM samples:
1. Identify SU Size(s) and Location(s): The size and location of SUs, sample depth, and the
required number of sample increments, are specified in the approved work plan. Note that for
ISM samples, only the SU corner locations need to be recorded using GPS; the locations of
individual sample increments do not need to be recorded.
2. Determine Increment Grid Configuration and Interval: Once the SU has been designated, the
Sampling Team Leader or designee will determine the approximate configuration and
interval(s) at which sample increments will be collected. These will be designed to be regularly
spaced throughout the collection grid to the extent possible. For example, if 30 sample
increments are required, five increments should be collected along six rows (i.e., a 5 x 6
sampling grid). If the SU was 100 feet by 100 feet, then the sample spacing would be
approximately 20 feet and the rows would be approximately 17 feet apart. Note these distances
do not need to be exact, but the Sampling Team shall attempt to collect regularly spaced
samples. The sampling interval(s) for each SU shall be recorded by the Sampling Team Leader
or designee. An example 10 x 10 sampling grid for an ISM sample is shown in Exhibit 2.
3. Select Sample Collection Origin. Once the sample increment interval has been determined, the
Sampling Team will randomly select the starting point for sample collection and begin the
collection of individual sample increments from each grid cell using the determined sample
increment interval. The Sampling Team will endeavor to collect each sample increment from
the same relative location in each cell of the sampling grid (see Exhibit 2).
5.3.4.3. Following the preparatory actions (Sections 5.3.1 and 5.3.4.2), the Sampling Team shall
complete the following steps to collect ISM surface soil samples:
1. Prepare an approved sampling tool (e.g., stainless steel sample corer designed not to
discriminate in size, shape or concentration of particles collected for the range of particle sizes
of interest).
2. Collect sample increments from the SU as specified in the work plan using the same sampling
tool for each increment. Sample increments shall be collected in an unbiased and uniform
manner throughout the SU, with each increment having the same size and mass to the greatest
extent practicable. Increments shall be combined into a single certified, pre-cleaned plastic bag.
These additional measures shall be observed during sampling:
(a) Vegetated areas will not be avoided and vegetation shall not be removed from sample
increment locations where possible.
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(b) If pieces of explosive residue (raw high explosives) are present at the sample location, the
MEC Escort shall move them prior to sampling, and their location shall be documented.
(c) If a sample increment cannot be collected from a particular location (e.g., rock refusal),
then a second increment will be collected next to the original location and documented in
the Field Sampling Logbook.
(d) The total weight of all sample increments in each incremental sample will be at least
1 kilogram but no more than 2 kilograms.
3. Once the sample is collected, weigh, label and seal the certified plastic bag. Place on ice as
soon as possible (if required by sample preservation method).
4. Perform post-sampling activities (Section 5.3.6).

5.3.5. Terra Core® Sampling Method for Soil (or Dry Sediment)
®

5.3.5.1. Samples requiring VOC analysis may be collected using EnNovative Technologies Terra Core
®
samplers. Terra Core samplers limit the amount of volatilization that occurs during sampling, which
allows for a more accurate and valid analytical result.
5.3.5.2. Following the preparatory actions (Section 5.3.1), the Sampling Team shall complete the
®
following steps to collect Terra Core surface soil samples:
®

1. Prepare a Terra Core sampler, and a 40mL VOA vial containing the proper preservative
(deionized [DI] water or methanol) and a magnetic stirring bar (if required).
2. With the plunger seated in the handle, push the Terra Core® sampler into the soil until the
sample chamber is filled. Wipe all soil or debris from the outside of the Terra Core® sampler.
The soil plug should be flush with the mouth of the sampler.
3. Rotate the plunger that was seated in the handle to 90° until it is aligned with the slots in the
sampler body. Place the mouth of the sampler into the 40mL VOA vial and extrude the sample
into the container by pushing the plunger down.
4. Quickly replace the lid of the 40mL VOA vial. When capping the VOA vial, be sure to remove
any soil or debris from the top or threads of the vial. Place the collected sample on ice as soon
as possible (if required by sample preservation method).
5. Perform post-sampling activities (Section 5.3.6).

5.3.6. Post Sampling Activities for Surface Soil Sampling
The following steps shall be completed once surface soil sample collection is complete:
1. The Sampling Team Leader or designee shall label each sample container with the Sample ID,
date, time, analysis, and other information required on the sample label.
2. The Sampling Team Leader or designee will confirm the required samples have been collected,
including necessary QC samples as specified in the approved work plan.
3. The Sampling Team Leader or designee shall record the sample location GPS coordinates.
4. The Sampling Team will decontaminate reusable sampling equipment as described in
Section 5.5 or as specified in the approved work plan.
5. The Sampling Team Leader or designee shall complete the CoC and other required
documentation (see Section 5.2.1) and prepare the sample for shipment (see Section 5.2.2).

5.4. Sampling Method for Subsurface Soil
5.4.1. Preparation for Subsurface Soil Sampling
The following steps shall be completed when preparing for collection of subsurface soil samples:
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1. The Sampling Team Leader shall review the applicable section(s) of the work plan to confirm
the sample location, quantities, required sample containers, and other relevant information.
2. The Sampling Team Leader will obtain any necessary excavation permits and, if necessary,
contact a local underground utility locating service to perform a utility clearance for all
subsurface sample locations.
3. The Sampling Team will navigate to the sample location, make initial observations, and
complete the required documentation (see Section 5.2.1).
4. If MEC hazards are present, the MEC Escort shall practice anomaly avoidance (see
Section 5.2.4).
5. The Sampling Team shall don clean gloves before each sampling event.
6. The Sampling Team shall assemble the necessary sampling equipment and supplies, sample
containers, decontamination materials, etc in the sampling area. If on-site decontamination is
required, arrange the necessary supplies in a nearby but separate location, away from the
borehole. All equipment entering the borehole shall be decontaminated.
7. The Sampling Team shall calibrate required equipment and document the calibration on an
equipment calibration form.

5.4.2. Direct Push or Hand Auger Method for Subsurface Soil
5.4.2.1. This section provides procedures for subsurface soil sampling using a direct push type rig (e.g.,
Geoprobe®) or hand auger. If a direct push rig is used, it shall be operated by an appropriately licensed
driller.
5.4.2.2. Prior to the advancement of any equipment into a borehole, down hole anomaly avoidance will
be conducted in accordance with SOP MEC-03, MEC Avoidance and Escort. If a subsurface anomaly is
detected during augering or drilling, the borehole will be terminated for safety reasons, the detection
depth and location will be noted in the field log, and a sample will be collected at the termination depth.
5.4.2.3. Following the preparatory actions (Section 5.4.1), the Sampling Team shall complete the
following steps to collect soil samples from the soil borings advanced by hand augering or direct push rig:
1. Spread clean plastic sheeting on the ground or table at each sampling location to keep
sampling equipment clean and prevent cross-contamination.
2. Advance the hand auger or direct push tool to the desired sample depth.
3. Collect the sample using an approved sampling tool (e.g., stainless steel or disposable spoon,
trowel, or scoop) and scoop the soil from the auger bucket or acetate liner from the direct push
rig starting at representative depth ranges as detailed in the work plan. For hand augering, use
a new, clean auger bucket once the top of the sampling depth is reached.
4. Transfer the sample from the auger bucket or trowel into a large disposable or stainless steel
bowl and mix the combined soil thoroughly to ensure a representative sample.
EXCEPTION: If collecting subsurface samples for VOC analysis, the sample will be collected
®
directly from the sample equipment (e.g., auger bucket or acetate sleeve) using a Terra Core
sampler as described in Section 5.3.5. The soil shall not be mixed before sample collection.
5. Collect suitable quantities with the approved sampling tool and transfer directly into the sample
container(s).
6. Repeat these steps as necessary to obtain sufficient sample volume.
7. When sample containers are filled, secure the caps tightly on the containers and place on ice
as soon as possible (if required by sample preservation method).
8. After sampling is completed, backfill the hole with remaining soil to return the site to as close to
original condition as possible.
9. Perform post-sampling activities (Section 5.4.3).
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5.4.3. Post Sampling Activities for Subsurface Soil Sampling
The following steps shall be completed once subsurface soil sample collection is complete:
1. The Sampling Team Leader or designee shall label each sample container with the Sample ID,
date, time, analysis, and other information required on the sample label.
2. The Sampling Team Leader or designee will confirm the required samples have been collected,
including necessary QC samples as specified in the approved work plan.
3. The Sampling Team Leader or designee shall record the sample location GPS coordinates.
Note that for ISM samples, only the center point of the SU needs to be recorded using GPS;
the locations of individual sample increments do not need to be recorded.
4. The Sampling Team will decontaminate reusable sampling equipment as described in
Section 5.5 or as specified in the approved work plan.
5. The Sampling Team Leader or designee shall complete the CoC and other required
documentation (see Section 5.2.1) and prepare the sample for shipment (see Section 5.2.2).

5.5. Sampling Equipment Decontamination
5.5.1 Disposable equipment shall be used wherever possible to limit the potential of crosscontamination. However, If reusable equipment is used (e.g. stainless steel bowls and spoons, direct
push tooling or cutting shoes) decontamination shall be performed.
5.5.2 Sampling equipment decontamination shall be conducted in an uncontaminated area free of dust.
Unless otherwise specified in the approved work plan, sampling equipment will be decontaminated using
the following process:
1. Wash equipment with tap/potable water and laboratory-grade detergent (e.g., Alconox™ or
Liquinox™). A scrub brush will be used to remove any dirt and/or surface film.
2. Rinse equipment thoroughly with tap water.
3. Rinse equipment thoroughly with ASTM Type II or distilled water.
4. Remove excess water and allow equipment to dry.
5. Wrap equipment in aluminum foil, shiny side out.
5.5.3 If required by the Waste Management Plan in the approved work plan, sampling equipment
decontamination water shall be containerized for subsequent chemical analysis and for proper disposal of
decontamination water. Equipment blanks shall be collected as specified in the approved work plan.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Incremental Sampling Methodology, ITRC Technical and
Regulatory Guidance (ITRC, 2012)

Guidelines discussing reasoning and procedure for
incremental sampling.
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7.

EXHIBITS
EXHIBIT 1
CRREL 7-POINT WHEEL DIAGRAM

2 feet

Sub-sample
collection points

EXHIBIT 2
INCREMENTAL SAMPLING EXAMPLE (USACE, 2009)
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8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

02/18/15

Initial Release

n/a

01

03/11/15

Minor revisions to ISM text

Scheduled review

02

04/30/15

Ruled out ISM for chemical agent sampling

External comments

03

10/07/15

Added reference to Terra Core sampling for subsurface
soil samples.
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Revision: 07.1
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Ultrasonic Extraction for Explosives
SW-846 8330A/8330B
1.0

SCOPE AND APPLICATION
1.1
This procedure is designed for the preparation of solid samples for the analysis of
explosive compounds.
1.2
Method 8330B is appropriate for soil, sediment, and solid samples that can be
ground using a Puck Mill and contain less than 2% TNT. The 8330A procedure
uses a mortar and pestle for grinding samples and is appropriate for ammunition
plants, depots, and when directed by client or contract.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Soil

3.0

SUMMARY OF TEST METHOD
3.1
A dried 10 g portion of sample is extracted with acetonitrile by using an ultrasonic
water bath for 18 hours.
3.2
The extract is then analyzed using HPLC/UV conditions.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of analysis by analyzing method blanks.
6.2
Tetryl decomposes rapidly in methanol/water solutions as well as from heat. All
samples expected to contain tetryl should not be exposed to temperatures above
room temperature.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
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7.3

7.4
7.5
7.6

toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.
The use of the Puck Mill can be potentially dangerous to the ears due to the loud
noise it generates. When operating the Puck Mill, the analyst must wear Ear
Muffs or Ear Plugs to avoid damage to the analyst’s hearing.

8.0

EQUIPMENT AND SUPPLIES
8.1
Aluminum weighing pans
8.2
20 mL Scintillation vials
8.3
2.0 mL amber glass vials with Teflon lined crimp caps
8.4
Sieves -- 10-mesh, 200-mesh, and 30-mesh
8.5
Mortar and pestle
8.6
10.0 mL glass pipettes
8.7
10.0 mL graduated cylinder
8.8
Analytical balance
8.9
1 mL pipet, verified daily when in use, or 1 mL gas-tight syringe
8.10 0.45 um filters
8.11 25, 100, and 1000 mL volumetric flask
8.12 Ultrasonic water bath
8.13 Pasteur Pipets
8.14 40 mL VOA vials with Teflon lined screw caps
8.15 Vortex mixer
8.16 Puck Mill – Essa model LM2
8.17 Drying trays
8.18 Ear Muffs or Ear Plugs
8.19 Wooden tongue depressor
8.20 Butcher paper

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of HPLC grade or
equivalent and meet method requirements. A copy of the accompanying
certificate of analysis (CoA) must be kept on file. Reagents are to be stored
according to manufacturer’s instruction and will expire on the date specified by
the manufacturer. When the manufacturer fails to provide an expiration date, the
expiration date will be 12 months from the date opened or sooner if the reagents
show signs of deterioration such as change in color, clumping, separation, etc. If
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9.2

tests or appearance indicates the reagent has decomposed or is contaminated,
dispose of the reagent and notify the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard and Reagent Traceability, Documentation, and Preparation).
9.1.1 Water, HPLC grade or equivalent
9.1.2 Acetonitrile, HPLC grade or equivalent
9.1.3 Sea Sand
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard and Reagent Traceability,
Documentation, and Preparation).
9.2.1 8330 Surrogate Stock Standard (commercially prepared, 1000 µg/mL) –
store according to manufacturer's instructions in amber glass bottle until
use. Expires according to the manufacturer’s expiration date or sooner
if comparisons with quality control check samples indicate a problem.
9.2.2 8330 Working Surrogate Solution (4-10 µg/mL) – add 1.0 mL of stock
surrogate solution to a 100 mL volumetric flask and bring to volume
with acetonitrile. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store according
to manufacturer's instruction until use.
9.2.3 8330 Stock Spiking Solution (commercially prepared, multi-analyte
mix, 1000 µg/mL) – store according to manufacturer's instructions in
amber glass bottle until use. Expires according to the manufacturer’s
expiration date or sooner if comparisons with quality control check
samples indicate a problem.
9.2.4 8330 Working Spiking Solution (4 -10µg/mL) – add 1.0 mL of stock
spiking solution to a 100 mL volumetric flask and bring to volume with
acetonitrile. Record in the Standards Preparation Logbook. Transfer
into an amber glass bottle with Teflon lined cap, label with the standard
name, standard ID, date prepared and expiration date. The solution will
expire 6 months from the date of preparation or manufacturer’s
expiration date whichever occurs first. Store according to
manufacturer's instructions until use. NOTE: This spiking solution is
used for water samples (either 8330A or B) and for 8330A LCS/LCSD
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9.2.5

9.2.6

ONLY (NOT used for 8330B LCS/LCSD – see 9.2.6). This solution is
used for any 8330A or B MS/MSD.
Commercially prepared standards at the desired concentration or
diluted with the appropriate solvent may have to be purchased based on
the project or client specified analyte list. These standards will expire
according to the manufacturer’s expiration date or if comparisons with
quality control check samples indicate a problem. Store standards
according to manufacturer’s instructions.
Certified solid reference material (600µg/Kg) – custom explosive solid
reference material. Store according to manufacturer's instructions.
Expires according to the manufacture’s expiration date. NOTE: This is
used for 8330B LCS/LCSD only.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6°C, but not frozen; protect from light
11.2 Maximum holding time – 14 days from collection to extraction and 40 days from
extraction to analysis

12.0

QUALITY CONTROL
12.1 One method blank, LCS, LCSD, MS, and MSD shall be prepared per batch, a
maximum of twenty samples.
12.2 If insufficient sample is available for a MS and/or MSD then document this on the
Extraction Preparation Form.
12.3 QC samples are prepared in the exact manner of the samples using the Procedure
in Section 14.0.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded electronically and daily
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calibration verifications for auto- pipettes are recorded in the Daily Mechanical
Pipet Calibration logbook associated with each pipette.
14.0

PROCEDURE
14.1 The following procedure is required for method 8330A.
14.1.1 Pour a homogenized sample aliquot onto an aluminum pan. Press any
chucks of material to reduce the particle size and aid in drying. This can
be performed with a flat object or gloved hand. Cover samples with
aluminum foil tent to protect from light and contamination. Samples are
dried in a cool dark place to avoid direct sunlight. This step may take
several days or more. The drying process is complete when a constant
final weight of less than 0.5 grams is achieved with at least 6 hours
between weighings.
14.1.2 After drying, pour the contents of the aluminum pan onto a piece of
butcher paper, chop and mix using a tongue depressor or stainless steel
spatula. Remove oversize fractions by passing the entire sample through
a 30-mesh sieve. Save any portion that does pass through the sieve.
Process by grinding any material that does not go through the sieve. Do
not remove sticks, leaves or rocks until after grinding to ensure that any
attached residue becomes part of the sample.
14.1.3 Grind each sample with an acetonitrile rinsed mortar and pestle so that it
will pass through a 30-mesh (2 mm) sieve. Combine material with fine
materials collected in step 2.
14.1.4 WARNING: If high concentrations of target compounds are expected or
if lumps of the material have a chemical appearance, the analyst should
contact a supervisor before proceeding. *NOTE-For 8330A soil
preparation only proceed to section 14.3.
14.2 The following procedure is required for method 8330B.
14.2.1 Record the date, time, and ambient temperature of the drying room for
each day of the drying period.
14.2.2 Samples must be verified to have percent solids level of 99% or higher,
or that they reached a constant weight, with consecutive weights
agreeing within 1%. Once dry, weigh the entire sample to the nearest
0.1g.
14.2.3 On a flat clean surface such as a pan or countertop place at least one
layer of butcher paper.
14.2.4 Place the entire homogenized dried sample on the butcher paper and
arrange in thin layer.
14.2.5 Gently crush the air-dry soil using a large spoon or glass rod and transfer
to a clean 10 mesh sieve. Stir, shake, and mix the sample and allow it to
pass through the sieve, and collect in a foil-lined pan. Do not use
excessive force in this step, as this may damage the screens. Do not
intentionally include vegetation in the portion that passes the sieve.
Remove all large pebbles, sticks, and other solids too large to pass
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14.2.6

14.2.7

14.2.8
14.2.9
14.2.10
14.2.11
14.2.12
14.2.13

14.2.14

14.2.15

through the 10 mesh screen. Collect and weigh any portion that does not
pass through the sieve. The sample is now the portion that passed
through the 10 mesh sieve.
Transfer the sample to the puck mill. Place the top on the puck with the
o-ring in place to perform a seal and then position the puck onto the mill
for grinding. The analyst will place Ear Muffs or Ear Plugs on ears to
protect hearing before starting the Puck Mill. When the start button is
pressed the puck will be locked in place and the grinding process will
began. Allow the puck mill to grind the sample for 60 seconds reducing
the particle size to 75µm or less. Note: the laboratory must initially
demonstrate that the grinding procedure is capable of reducing the
particle size to ˂ 75µm (See 17.2).
After grinding is complete transfer the sample to a flat clean surface
such as a pan or countertop place at least one layer of butcher paper.
Place the entire grinded sample on the butcher paper and arrange in thin
layer.
Place another layer of butcher paper on top of the sample.
Press the soil into a thin, uniform sheet using a pan or other hard, flat
surface taking care that the soil only contacts the butcher paper. Flatten
the soil until it is of uniform thickness of no more than 2cm thick.
Remove the top layer of butcher paper and inspect the slab for
uniformity. Repeat flattening the sample as necessary to create a
uniform, thin, rectangular “slab” of soil.
Using a small spatula, randomly remove at least thirty increments of
approximately 0.33g each, giving a representative subsample of 10.0g.
Record the final weight of the sample to the nearest 0.1g on the
Extractions prep sheet.
For each sample batch of 1-20 samples, process the client-specified
sample(s) in triplicate by processing three discrete 10.0g sub-samples .
Individual projects may vary the rate of samples processed in triplicate.
Repeat the sub-sampling procedure two more times for each sample
specified for MS/MSD. Do not perform triplicate analysis on any type of
blank material.
A grinding blank with each batch of samples is used to verify the
effectiveness of the cleaning procedures. Some projects may require
grinding blanks on a more frequent basis. The grinding blank must be
performed initially and every ten samples and at the end of the
preparation batch. The project QAPP specifies the frequency of these
blanks and is logged into the LIMS accordingly. The grinding blank(s)
must meet the same criteria as the 8330B method blank (no target
analytes ≥ one-half the RL). The initial grinding blank may be the same
as the method blank.
Grinder Cleaning Procedure:
14.2.15.1.1 Remove bowl and puck from mill
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14.3

14.4
14.5
14.6
14.7
14.8
14.9
14.10
14.11
14.12
14.13
14.14

14.15
15.0

14.2.15.1.2 Immerse bowl and puck in soapy water and remove all
visible soil residue
14.2.15.1.3 Rinse with tap water
14.2.15.1.4 Rinse with DI water
14.2.15.1.5 Wipe with paper towel and air dry, puck and bowl can use
acetone
Accurately weigh 10.0 ± 0.5 g of each sample into a labeled 40mL VOA vial. Sea
sand is used for each laboratory control standard (LCS), laboratory control
standard duplicate (LCSD) and method blank. Up to twenty (20) samples may be
prepped per batch and should include matrix spike/matrix spike duplicates
(MS/MSD) when enough sample is available.
NOTE: For 8330B LCS/LCSD preparation, the certified solid reference material
must be used. This reference material must be taken through the grinding process.
To each sample, MS/MSD, method blank, and LCS/LCSD, add 1.0 mL of 8330
Surrogate Spiking Solution.
To the LCS/LCSD and the MS/MSD, add 1.0 mL of 8330 Spiking Solution.
NOTE: For 8330B LCS/LCSD preparation, the addition of 8330 spiking solution
is not required.
To each LCS/LCSD and MS/MSD, add 18 mL of acetonitrile. To each sample
and method blank, add 19 mL acetonitrile using a 10 mL syringe. This will bring
the final volume of each to 20 mL.
Shake each sample for 1 minute using a vortex mixer.
Place all the samples in a cooled (<30°C) ultrasonic water bath for 18 hours.
Allow cold water to flow rapidly through the ultrasonic bath to prevent samples
from heating.
Remove from ultrasonic bath and allowed to settle for at least 30 minutes.
Using a 10 mL syringe, remove 5 mL of each extract and filter through a 0.45 um
PTFE filter, discarding the first mL collected.
Measure 1.0 mL of the extract using a 1.0 mL pipet into a labeled 2.0 mL glass
autosampler vial.
Measure 1.0 mL of HPLC water using a 1.0 mL pipet and add to the extract in the
autosampler vial.
The recorded extract volume is 40 mL due to the addition of the HPLC water.
Enter the prep information in the LIMS. Deliver a copy of the extraction log and
the extracts to the HPLC laboratory. If no one is available to receive the extracts,
place the extracts on the counter in the lab. Do not place extracts in the
refrigerator or freezer.
Extracts are analyzed using SOP HPLC-008 (Analysis of Nitroaromatics and
Nitramines by HPLC).

CALCULATIONS
15.1 Not applicable.
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16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.
17.2 Puck Mill Demonstration of Capability.
17.2.1 Use the “M8330B Sample Preparation IDOC-ODC” spreadsheet to
capture the data.
17.2.2 Grind enough blank sand using the Puck Mill to produce enough
product to perform the desired number of aliquots. For example,
grinding 50g of blank sand should provide enough product to
weigh 4, 10g aliquots.
17.2.3 Using a clean specimen cup for each aliquot, weigh 10.XXg of
ground blank sand. Record the weight to two decimal places.
17.2.4 For each aliquot take a clean paper towel and fold so that it is small
to place on a balance. Record the weight to two decimal places.
17.2.5 For each aliquot, place a clean 200 mesh sieve on the pre weighed
paper towel, and dump the contents of the weigh specimen cup into
the sieve. Record the serial the number of the sieve used.
17.2.6 Using a clean wooden spatula, carefully scrape the blank sand back
and forth across the sieve, occasionally tapping the bottom of the
sieve to release the particles to the paper towel. Be careful to not
miss the paper towel.
17.2.7 Continue this process until no more material remains on the sieve
or until no more material appears to be passing through the sieve.
This process should take about 5 minutes for a 10g sample.
17.2.8 Once completed, gently tap the bottom of the sieve to make sure
all powder has passed through to the paper towel.
17.2.9 Carefully, wad up the paper towel, making sure not to lose any of
the collected powder.
17.2.10Weigh the paper towel. Record the weight to 2 decimal places.”

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOP HPLC-008 (Analysis of
Nitroaromatics and Nitramines by HPLC) for data assessment and acceptance
criteria.
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20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 SW-846 8330A
22.2 SW-846 8330B
22.3 40 CFR Part 136
22.4 Guide for Implementing EPA SW-846 Method 8330B, US DoD-EDQW”

23.0

METHOD MODIFICATIONS
23.1 The aliquot used for method 8330A is 10 g rather than 2 g.
23.2 The extract is diluted with HPLC water rather than a calcium chloride solution.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1: M8330B Sample Preparation IDOC-ODC
24.3 Attachment 2: SW-846 8330B preparation sheet
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date

Revision
No.

Record of Activity

Author

Previous version
04/12/13

01

04/04/14

02

12/03/15

03

4/13/16

04

07/07/16

05

09/08/16

06

03/13/17

07

New Format. Added several sections for
compliance with TNI requirements for SOPs;
revised Section 7.0 Safety for clarity. Combined
SOPs EXT-065 and EXT-080 to include extraction
for both 8330A and 8330B.
Updated Method Modification 23.2.

R. Jason Olivier
Scott Bailey
Shelley Bourgeois
Scott Bailey

Included puck mill; updated procedures for puck
mill grinding and QSM 5.0 QC requirements;
substituted HPLC water for sulfuric acid solution;
revised analytical SOP reference number; updated
signatories; add SOP reference titles
Added Ear Muffs or Ear Plugs to Equipment-8.18.
Added a statement about ear plugs to the Safety
section 7.6 and added wearing ear plugs to the
Procedure section-14.2.6.

Scott Bailey

Updated signatories; updated Equipment and
Supplies list; revised storage information and
volume amounts for standards; added certified
reference standard for solid procedure; revised
grinding blank frequency (14.2.14); notes added for
8330B LCS/LCSD preparation; added 40 CFR Part
136 reference;
Revised note in section 14.2.6; addition of puck mill
demonstration of capability to section 17.2; added
Guide for Implementing EPA SW-846 Method
8330B, US DoD-EDQW to references; addition of
M8330B Sample preparation IDOC-ODC form.
Updated Scope and Application section; added
Butcher paper to equipment list; added Sea Sand to
Reagents & Standards section; added clarifying
language in sections 9.2 and 14.2; added 8330A
instructions in section 14.1.4; added comment that
initial grinding blank may be used as the MB in
section 14.2.14;

Robert J Olivier
William Perry
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07.1

Updated signatories, added Attachment 2, annual
review – no procedural changes.
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Attachment 1

M8330B Sample (Grinding - Seiving) Preparation IDOC
Analyst:
Date:
Aliquot
Sieve #
Sand Pre-Sieve (g)
Sand Post-Sieve + Collection (g)
Collection Tare (g)
Sand Recovered (g)
Percent Recovery
Acceptable Recovery?:
Precision of the study:
Acceptable Precision?:

1

0.00
#DIV/0!
#DIV/0!
#NAME?
#NAME?

2

0.00
#DIV/0!
#DIV/0!

3

0.00
#DIV/0!
#DIV/0!

4

0.00
#DIV/0!
#DIV/0!

Material:
Lot Number:
Balance ID:
Analyst DOC Limits
Recovery: 93.6%
99.6%
Precision:
< 0.94%
If a technician cannot produce
recoveries within the recovery limits,
s/he is not demonstrating competency.
Once a set of 4 sieve aliquot meets
these limits, measure the precision of
the recoveries (s of the 4 aliquot as %R),
if it is less than or equal to the precision
limit then competency is demonstrated.

Method: 125g of blank sand was processed using GCAL PUCK01 (an FL Smith Essa® Model 100304BR 220V, 60Hz Puck Mill, RPM undefined, S/N
14SEES328-1) for three, 60 second cycles allowing three minutes between cycles for cooling. A 10 g aliquot was passed through a 12-inch (35.0
cm) wide x 3-inch (7.6 cm) deep stainless steel 200 Mesh sieve (Fisher brand ASTM E-11 compliant, S/N identified above) for five minutes using a
back and forth movement (without pressure) using a 6-inch long wooden tongue depressor and intermittent tapping to dislodge any larger (>70
um) particles that might impede passage of smaller particles. Passed material was captured onto a paper towel previously weighed to render tare
weights employed above.

Attachment 2

0000

SAMPLE 1
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Incremental Sample Methodology (ISM)
1.0

SCOPE AND APPLICATION
1.1
This procedure describes the preparation of composite samples by Incremental
Sampling Methodology (ISM).
1.2
Applicable analytical procedures include: metals, semivolatile organics, PCB and
organochloride pesticides, organophosphorus pesticides, and explosives.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Soil

3.0

SUMMARY OF TEST METHOD
3.1
An air-dried sample that has reached constant mass is ground, sieved, and subsampled in an effort to increase sample aliquot homogeneity and reduce
subsequent analytical data variability.
3.2
This method is part of a sampling strategy applied in the field where several grab
samples are combined to create larger volumes of soil, which the laboratory must
carefully process to eliminate variability within the sample provided.
3.3
If the sample provided is not at least 1kg (in a quart or 1L widemouthed jar filled
to the top), contact PM to determine if the proper sample has been submitted prior
to initiating work. If ISM was undertaken in the field, ISM effort by the lab is not
required – proceed to sample preparation techniques assuming homogenization.
3.4
The source method identifies dry weight correction of results, GCAL chooses to
interpret dry weight correction to be based upon percent moisture determination
of the air-dried samples.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC). There is an IDOC specific for sieving
efficacy by technician and grinding efficiency of the puck mill
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, sample drying trays, sieves, puck mill grinding canisters, and other
sample preparation apparatus may yield interferences to sample analysis. All
these must be demonstrated to be free from interferences under the conditions of
analysis by analyzing method blanks which may be referred to as “grinding
blanks” in the paperwork associated with this procedure.

7.0

SAFETY
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Incremental Sample Methodology (ISM)
7.1

7.2

7.3

7.4
7.5

7.6

Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable Safety Data Sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure, the required PPE is a lab coat, eye
covering (safety glasses or goggles), gloves, and ear muffs or ear plugs; the PPE
shall be worn when handling samples and/or chemicals. Note: this procedure
employs use of a puck mill which has physical hazards associated with it. Safety
devices are in place to prevent loose clothing, hair or other items from being
drawn into the mill while operational. Do not operate the mill unless you are
familiar with its operation. Do not circumvent the safety devices present. Report
to you supervisor if any of these safety devices have been compromised. Do not
proceed if these safety devices have been circumvented.
Contact lenses are not to be worn in the laboratory.
Visual observation of samples is important. Explosives are generally a very finely
ground grayish-white material. Samples that resemble this description should not
be ground and the project manager should be informed.
Note: ISM is a process that yields finely-ground dusts and close exposure to
these.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Puck mill grinder- Essa model LM2
8.2
Sieves -- 10-mesh, 200-mesh
8.3
Pestle
8.4
Analytical balance
8.5
Drying trays
8.6
Ear Muffs or Ear Plugs
8.7
Wooden tongue depressor
8.8
Butcher paper
8.9
Aluminum pans
8.10 Aluminum foil
8.11 Blow dryer
8.12 Ziploc bags

9.0

REAGENTS AND STANDARDS
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Incremental Sample Methodology (ISM)
9.1

9.2

Reagents – all reagents are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened or sooner if the reagents show signs of deterioration such as change
in color, clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.1.1 DI Water
9.1.2 Sea Sand (used in development of grinding blanks)
9.1.3 Methanol
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard & Reagent Traceability,
Documentation, and Preparation).
NOTE: See associated preparation SOP’s for standards that may be
required. Associated preparation SOP’s include SOP EXT-001 (Ultrasonic
Extraction for Solid Sample), SOP EXT-080 (Ultrasonic Extraction for
Explosives), MET-004 (3050B Acid Digestion of Solid Samples), and MET-006
(Acid Digestion for Mercury Water and Solids).

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chains
of custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6°C, but not frozen
11.2 Maximum holding time – See hold times in associated preparation SOP’s
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Incremental Sample Methodology (ISM)
12.0

QUALITY CONTROL
12.1 See Section 3.3 prior to initiating work, ensure the proper volume of sample has
been submitted. Small sample volumes (<1 kg) may indicate field crew has split
the sample without proper homogenization and subsampling as required by ISM
methodology. Check with PM to confirm that it is ok to proceed. If ISM has been
undertaken in the field, treat sample as a representative composite sample, further
ISM effort by lab will not be needed.
12.2 One method blank (MB), LCS/LCSD, MS/MSD, and sample triplicate shall be
prepared per batch, a maximum of twenty samples. The blank is prepared in the
exact manner of the samples, and is analyzed to demonstrate that the analytical
procedure did not introduce contamination. The LCS/LCSD used for 8330B is a
solid reference material. The LCS/LCSD for all other test types included in this
SOP is spiked post-grind. MS/MSD samples are spiked post-grind.
12.3 If insufficient sample is available for a MS and/or MSD then document this on the
Extraction Preparation Form.
12.4 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.

14.0

PROCEDURE
14.1 Record the date, time, and ambient temperature of the drying room for each day
of the drying period. This is recorded in the “8330B Dry Weight” and “Grinding
Data” spreadsheets. These controlled spreadsheets are located on the N:drive
under controlled spreadsheets.
14.2 Air dry to a constant weight, that is allow samples to reach a constant weight at
ambient temperature and pull a percent moisture aliquots:
14.2.1 Line drying pans with aluminum foil, weigh (to the nearest 0.1g) and
record the weight of the foil-lined pan in the 8330B Dry Weight and
Grinding data spreadsheet.
14.2.2 Place the entire sample onto the foil lined pan, and weigh the sample.
Record this weight in the 8330B Dry Weight and Grinding data
spreadsheet.
14.2.3 Air dry the sample by leaving it on the counter for a minimum of 6 hours.
14.2.4 Re-weighed the pan, continuing with leaving sample/pan setting on the
counter for a minimum of 6 hours between weighing until samples reach a
constant weight (consecutive weights agreeing within 1%). All weight
determinations are recorded in the 8330B Dry Weight and Grinding data
spreadsheet.
NOTE: The drying to constant weight process may take several days or more.
14.2.5 Pull aliquot from each sample for percent moisture determination by
GCAL SOP WL-076 (a 20mL aliquot, see WL-076 for process and
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14.3
14.4
14.5

14.6
14.7

14.8
14.9
14.10
14.11
14.12
14.13

documentation requirements). Weigh remaining air-dried sample to the
nearest 0.1g (this is the ISM aliquot starting weight).
On a flat clean surface such as a pan or countertop place at least one layer of
butcher paper.
Place remaining air dried sample on the butcher paper and arrange in thin layer.
This step may also be performed in the foil-lined pan used to determine constant
weight.
Gently crush the air-dry soil using a large spoon or a pestle and transfer to a clean
10 mesh sieve. Stir, shake, and mix the sample and allow it to pass through the
sieve, and collect in a foil-lined pan or Ziploc bag. Do not use excessive force in
this step, as this may damage the sieve. Do not intentionally include vegetation in
the portion that passes the sieve. Remove all large pebbles, sticks, and other solids
too large to pass through the 10-mesh screen. Collect and weigh any portion that
does not pass through the sieve, including the vegetation and/or larger rocks that
have been removed from the sample during homogenization and sieving. This
weight is recorded in the “8330B Dry Weight” and “Grinding Data” spreadsheets.
The sample is now the portion that passed through the 10-mesh sieve. Discard the
portion that did not pass.
Transfer the sample to the puck mill. Place the top on the puck with the O-ring in
place to perform a seal and then position the puck onto the mill for grinding. The
analyst will place Ear Muffs or Ear Plugs on ears to protect hearing before starting
the Puck Mill. When the start button is pressed, the puck will be locked in place
and the grinding process will begin. Allow the puck mill to grind the sample for
60 seconds reducing the particle size to 75µm or less.
NOTE: the laboratory initially demonstrated that the grinding procedure is
capable of reducing the particle size to ˂ 75µm (See 17.2) when it includes one,
60-second pass through the puck mill.
The sample ID, pan ID, grinding equipment, date, time, # of 60 second cycles,
and analyst is recorded in the “8330B Dry Weight” and “Grinding Data”
spreadsheets.
After grinding is complete transfer the sample to a flat clean surface such as a pan
or countertop covered with at least one layer of butcher paper. Place the entire
ground sample on the butcher paper and arrange in thin layer.
Place another layer of butcher paper on top of the sample.
Press the soil into a thin, uniform sheet using a pan or other hard, flat surface
taking care that the soil only contacts the butcher paper. Flatten the soil until it is
of uniform thickness of no more than 2cm thick.
Remove the top layer of butcher paper and inspect the slab for uniformity. Repeat
flattening the sample as necessary to create a uniform, thin, rectangular “slab” of
soil.
Using a small spatula, randomly remove at least thirty increments. The amount of
each increment varies by test type. These increments can be transferred to a
500mL wide mouth jar. Additionally, these increments may be transferred directly
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to the lab-ware used to perform the remaining prep steps (Ex. Beakers, VOA
Vials, digestate vessels…) See Table 1 for final mass of sample to be weighed.
14.14 Record the final weight of the sample to the nearest 0.1g on the relevant sample
preparation sheet.
NOTE: Steps 14.14 and 14.15 is repeated for a given ISM sample for each
analytical method requested per the client. The volume collected from each
increment is 1/30th of the mass identified in Table 1. For each sample batch of 120 samples, process the client-specified sample(s) in triplicate by processing three
discrete sub-samples. Individual projects may vary the rate of samples processed
in triplicate. Repeat the sub-sampling procedure two more times for each sample
specified for MS/MSD. Do not perform triplicate analysis on any type of blank
material.
14.15 A grinding blank with each batch of samples is used to verify the effectiveness of
the cleaning procedures. The grinding blank must be performed initially, after
every ten samples and at the end of the preparation batch. Some projects may
require grinding blanks on a more frequent basis. The project QAPP specifies the
frequency of these blanks and is logged into the LIMS accordingly. The grinding
blank(s) must meet the same criteria as the method blank (no target analytes ≥
one-half the LOQ). The initial grinding blank may be the same as the method
blank.
NOTE: The grinding blank must be processed after the LCS if the LCS material
is ground. See Table 1 for applicability.
14.16 Grinder Cleaning Procedure
14.16.1 Remove bowl and puck from mill.
14.16.2 Immerse bowl and puck in soapy water and remove all visible soil
residues.
14.16.3 Rinse with tap water followed by DI water.
14.16.4 Wipe with paper towel and air dry or dry with blow dryer. Puck and bowl
should be wiped with methanol.
14.16.5 The puck mill apparatus that comes into contact with material or sample
to be ground shall be cleaned after each grinding operation.
14.16.6 NOTE: Labware used throughout the ISM process must be selected
randomly. Use of dedicated labware for QC is not allowed.
15.0

CALCULATIONS
15.1
Not applicable.

16.0

REPORTING LIMITS / LIMIT OF QUANTITATION
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Method performance is based upon initial demonstration of capability studies,
which led to the procedure presented in Section 14. The focus of these studies is
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17.2
17.3

demonstration of the ability to pass 93.6% of material present prior to grinding
through a 200 Mesh (750um) sieve. The study included the minimal necessary
replicate performances of the method and calculation of the 2s (99% CI) of the
minimal necessary pass of material through the sieve. This procedure is
documented in a IDOC spreadsheet for the method, retained by the QA
Department.
These studies will be repeated whenever a technician first begins work on the
method, and annually for all technicians employed in ISM work.
All other aspects of analytical method performance are detailed in the
determinative methods/SOPs.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2
18.3 ISM preparation liberates finely-ground dusts that can cause potential
contamination of the ISM room.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOP’s for data assessment and acceptance
criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason
20.2 Documentation of samples that contain an excessive amount of material that will
not pass through the 10-mesh sieve must occur. A batch narrative should explain
this occurrence. If less than 50% of material can pass through the 10-mesh sieve,
the client should be contacted.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample fractions are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 DOD QSM 4.2, 5.0, 5.1
22.2 8330B
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22.3
22.4
22.5

Incremental Sampling Methodology: Technical and Regulatory Guidance, ITRC,
February 2012.
Guidance for Obtaining Representative Laboratory Analytical Subsamples from
Particulate Laboratory Samples (EPA/600/R-03/027), USEPA, November 2003.
GCAL SOP WL-076: Percent Solids

23.0

METHOD MODIFICATIONS
23.1 The LCS/LCSD samples for all test types documented in this SOP except 8330B
are spiked post-grind.
23.2 Grinding blanks may be performed more frequently than method requirements.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1 – 8330B Dry Weight Spreadsheet
24.3 Attachment 2 – Grinding Data Spreadsheet

TEST TYPE
8330B
8270
8082
8081
6020
7471

TABLE 1 ISM TEST TYPE SUMMARY
MASS(g)
BLANK
LCS/LCSD
(ground sand)
10.0+/-0.1
YES
Ground certified
reference
material
30.0+/-0.5
YES
Ground sand
spiked post grind
30.0+/-0.5
YES
Ground sand
spiked post grind
30.0+/-0.5
YES
Ground sand
spiked post grind
1.25-1.30
Prepare by
Prepare by
MET-006
MET-006
0.5-0.6
YES
Ground sand
spiked post grind
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Spiked post
grind
Spiked post
grind
Spiked post
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date

Revision
No.

08/10/17

00

New procedure

01

Percent moisture determination aliquot pull
defined in procedure, and assumption that
GCAL uses air dried ISM as the source for
percent moisture determination, not sample as
received.

11/09/17

Record of Activity
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Attachment 1

SW846 8330B Dry Weight Spreadsheet
Start
Date:
Time:
Temp(F):
Analyst:
Balance:
Sample
ID

FW1
Date:
Time:
Temp(F):
Analyst:
Balance:
Pan
#

Pan
Mass (g)

Sample
Mass (g)

8330B Dry Weight Spreadsheet, Version 0, 03/30/16

FW2
Date:
Time:
Temp(F):
Analyst:
Balance:
FW1
(g)

Diff
(%)

FW3
Date:
Time:
Temp(F):
Analyst:
Balance:
FW2
(g)

Diff
(%)

FW4
Date:
Time:
Temp(F):
Analyst:
Balance:
FW3
(g)

Diff
(%)

FW4
(g)

Diff
(%)

Attachment 2

SW846 8330B Grinding Data

Sample
ID

8330B Grinding Data, Version 0, 04/04/16

Pan
#

Grinding
Equipment

Date

Time

60 Sec
Cycles #

Analyst

Size Test
<200um (P/F)
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SW-846 Method 3546
1.0

2.0

SCOPE AND APPLICATION
1.1 This procedure describes a microwave extraction process and subsequent
concentration of organic compounds in solid samples. Compounds amenable to
this preparation technique include organochlorine and organophosphorus
pesticides, PCB’s, petroleum hydrocarbons, and base, neutral and acidic organic
compounds including polynuclear aromatic compounds.
APPLICABLE MATRIX OR MATRICES
2.1 Solids

3.0

SUMMARY OF TEST METHOD
3.1 A measured amount of solid sample is extracted with an organic solvent using
microwave extraction.
3.2 The extract is then concentrated, exchanged to an appropriate solvent when
necessary and then bottled for the designated analysis.

4.0

DEFINITIONS
4.1 Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1 The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2 The analyst must complete an IDOC prior to sample preparation. An on-going
DOC must be completed annually thereafter if the analyst is still performing the
test. See SOP GEN-007 (Training) and QA-014 (Demonstration of Capability) for
more information on DOCs.

6.0

INTERFERENCES
6.1 Interferences due to contamination are monitored by preparation and analysis of a
method blank with each batch.
6.2 Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of preparation by preparing and analyzing
method blanks.
6.3 Interferences co-extracted from samples will vary considerably from source to
source. If analysis of an extracted sample is prevented due to interferences, further
cleanup of the sample extract may be necessary.
6.4 Phthalate esters contaminate many types of products commonly found in the
laboratory. Plastics, in particular, must be avoided because phthalates are
commonly used as plasticizers and are easily extracted from plastic materials.
Serious phthalate contamination may result at any time if consistent quality
control is not practiced.
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6.5

Soap residue, which results in a basic pH on glassware surfaces, may cause
degradation of certain analytes. Organochlorine pesticides, phthalate esters and
phenols may react under basic conditions. This problem is especially pronounced
with glassware that may be difficult to rinse (e.g., K-D flask). These items may be
hand-rinsed very carefully to avoid this problem.

7.0

SAFETY
7.1 Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazards and
health hazards associated with the chemical.
7.2 Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3 The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4 Contact lenses are not to be worn in the laboratory.
7.5 Food or drink may not be present when actively handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1 Microwave-Milestone Ethos Fast EX-24
8.2 Microwave accessories- See Attachment 1
8.3 Kuderna-Danish (K-D) apparatus
8.3.1 Receiver, 10 mL graduated
8.3.2 Evaporation Flask, 500 mL - attached to the receiver with a blue clamp
8.3.3 3-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.4 2-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.5 Hot Plate
8.6 Glass graduated cylinders – various sizes
8.7 Volumetric tubes/flasks – various sizes
8.8 1 mL mechanical pipette (verified daily before use) or 1 mL gas-tight syringe
8.9 Teflon funnels
8.10 Boiling chips, Teflon or equivalent
8.11 Pasteur pipettes
8.12 Water bath – Organomation S-Evap-KD Solvent Evaporator, or equivalent,
heated with concentric ring cover and capable of temperature control (± 5°C). The
bath must be used in a hood.
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8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
9.0

Analytical balance – capable of weighing to 0.1g and calibrated daily when in
use
Vials – 2 mL auto-sampler vials with Teflon lined crimp caps
Nitrogen Blow-Down Unit
44mL VOA vials
100mL disposable glass culture tubes
Filter Paper- Fisher Brand P8 or equivalent
20 mL vials
Spatula / Wooden tongue depressor

REAGENTS AND STANDARDS
9.1 Reagents – all organic reagent and solvent grades must be of pesticide grade or
equivalent and meet method requirements. A copy of the accompanying
certificate of analysis (CoA) must be kept on file. Reagents are to be stored
according to manufacturer’s instruction and will expire on the date specified by
the manufacturer. When the manufacturer fails to provide an expiration date for a
reagent, the expiration date will be 5 years from the date manufactured or sooner
if the reagents show signs of deterioration such as change in color, clumping,
separation, etc. If tests or appearance indicates the reagent has decomposed or is
contaminated, dispose of the reagent and notify the QA Department and/or
supervisor. Label all reagents with reagent ID, lot number, date received, date
opened, initials of individual opening the reagent, and expiration date. Label all
prepared solutions as required by SOP GEN-006 (Standard & Reagent
Traceability, Documentation, and Preparation).
9.1.1 Deionized water
9.1.2 Sodium sulfate (ACS) – granular, anhydrous, heated to approximately 400
°C for a minimum of 4 hours in a shallow tray, cooled and stored in glass
containers with Teflon lined caps. Record in the Sodium Sulfate Logbook
and assign a lot number. Label all glass containers of sodium sulfate with
the batch number, the date baked, expiration date and the initials of the
preparer.
9.1.3 Methylene chloride(DCM)
9.1.4 Acetone
9.1.5 Hexane
9.1.6 Deactivated Silica Gel – weigh 20 g of activated 100/200 mesh silica gel
into a 40 mL VOA vial. Add 400 µL DI water. Thoroughly mix the
contents and allow equilibrating at least 6 hours before use.
9.1.7 Carbon Disulfide
9.1.8 Methanol
9.1.9 1:1 Methylene Chloride/Acetone - purchased pre-mixed
9.1.10 90:10 Methylene Chloride/Acetone - prepared by mixing 90mls of
methylene chloride to 10mls of acetone per 100mls of solution.
9.2 Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
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9.3

on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened. Label all working standards with the name of the standard, date
prepared, concentration, standard ID number, expiration date and the initials of
individual preparing the standard. Record all standard preparations in the
Standard Preparation Logbook. Label prepared working standards as described in
SOP GEN-006 (Standard & Reagent Traceability, Documentation and
Preparation).
Standards Used for BNA/PAH(8270SIM) sample preparation:
9.3.1 Surrogate Stock Standards (commercially prepared) - – store according to
manufacturer's instructions in amber glass bottle until use. Expires
according to the manufacturer’s expiration date or sooner if comparisons
with quality control check samples indicate a problem.
9.3.1.1 Base/Neutral Surrogate Mix (5000 µg/mL)
9.3.1.2 Acid Surrogate Mix (10,000 µg/mL)
9.3.2 BNA Surrogate Working Solution (50/100 µg/mL) – add 10.0 mL of
Base/Neutral Surrogate Mix solution and 10.0 mL of Acid Surrogate Mix
solution to a 1000 mL volumetric flask and bring to volume with acetone.
Record in the Standards Preparation Logbook. Transfer into an amber glass
bottle with Teflon lined cap, label with the standard name, standard ID,
date prepared and expiration date. The solution will expire 6 months from
the date of preparation or manufacturer’s expiration date whichever occurs
first. Store according to manufacturer's instructions until use.
9.3.3 BNA Stock Spiking Solution (commercially prepared, multi-analyte mix,
100 µg/mL) – store according to manufacturer's instructions in amber glass
bottle until use. Expires according to the manufacturer’s expiration date or
6 months after preparation whichever is sooner or if comparisons with
quality control check samples indicate a problem.
9.3.4 BNA Working Spiking Solution (50 µg/mL) – add 25 mL of 625 stock
standard to 25 mL of methanol. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first. Store
according to manufacturer's instructions until use.
9.3.5 APP9 Stock Spiking Solution (commercially custom prepared, multi
analyte mix, 200µg/mL) – store according to manufacturer's instructions in
amber glass bottle until use. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem
9.3.6 APP9 Working Spiking Solution (50 µg/mL) – add 5.0 mL of APP9 stock
spiking solution to a 20mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
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9.4

standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions until
use.
9.3.7 PAH (SIM) Surrogate Working Solution (5/10µg/mL) – add 50mL of BNA
surrogate working solution to a 500mL volumetric flask and bring to
volume with acetone. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store according to
manufacturer's instructions until use.
9.3.8 PAH (SIM) Stock Spiking Solution (commercially prepared, multi-analyte
mix, 2500 µg/mL) – store according to manufacturer's instructions in
amber glass bottle until use. Expires according to the manufacturer’s
expiration date or 6 months after preparation whichever is sooner or if
comparisons with quality control check samples indicate a problem.
9.3.9 PAH (SIM) Working Spiking Solution (5.0µg/mL) – A 100ug/mL solution
is prepared by adding 2.0mL of the PAH(SIM) Stock spiking solution and
bringing to a final volume of 50mL in a volumetric flask with acetone. This
is recorded in the Standard Preparation logbook as 8270 SIM Spike
(Stock). This solution is then used to prepare the 5ug/mL working spiking
solution by adding 10.0 mL of the 8270 SIM Spike (Stock) and bringing to
a final volume of 200mL in a volumetric flask with acetone. Record in the
Standards Preparation Logbook. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first. Store
according to manufacturer's instructions until use.
Standards used for organochlorine pesticides (8081) and PCB sample preparation
9.4.1 Surrogate Stock Standards (commercially prepared, Tetrachloro-m-xylene
and Decachlorobiphenyl, 200µg/mL each) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.4.2 Pesticide/PCB Surrogate Working Solution (0.5 µg/mL) – add 2.5 mL of
stock Pesticide/PCB Surrogate Mix to a 1000 mL volumetric flask and
bring to volume with acetone. Record in the Standards Preparation
Logbook. Transfer into an amber glass bottle with Teflon lined cap, label
with the standard name, standard ID, date prepared and expiration date.
The solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated at
≤ 6 °C until use.
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9.5

Pesticide Stock Spiking Solution (commercially prepared, multi-analyte
mix, 1000 µg/mL) – store according to manufacturer's instructions. Expires
according to the manufacturer’s expiration date or if comparisons with
quality control check samples indicate a problem.
9.4.4 Pesticide Working Spiking Solution (0.5 µg/mL) – add 100 µL of stock
pesticide spiking solution to a 200mL volumetric flask and bring to volume
with methanol. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6 °C until use.
9.4.5 PCB Stock Spiking Solutions (commercially prepared individual spiking
solutions of 5000 µg/mL of Aroclor-1016 and 5000 µg/mL of Aroclor1260) – store according to manufacturer's instructions. Expires according
to the manufacturer’s expiration date or if comparisons with quality control
check samples indicate a problem.
9.4.6 PCB Working Spiking Solution (4 µg/mL) – add 800 µL of each stock
PCB spiking solution to a 1000 mL volumetric flask and bring to volume
with acetone. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6 °C until use.
Standards used for DRO/ORO/PRO sample preparation
9.5.1 Surrogate Stock Standard (commercially prepared, o-Terphenyl, 10,000
µg/mL) – store according to manufacturer's instructions in sealed ampules
until use. Expires according to the manufacturer’s expiration date or sooner
if comparisons with quality control check samples indicate a problem.
9.5.2 TPHD Surrogate Working Solution (50 µg/mL) – add 2.5 mL of stock
surrogate solution and to a 500mL volumetric flask and bring to volume
with methanol. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions until
use.
9.5.3 TPHD Stock Spiking Solution (commercially prepared, Diesel Fuel #2,
50,000 µg/mL) – store according to manufacturer's instructions in amber
glass bottle until use. Expires according to the manufacturer’s expiration
date or if comparisons with quality control check samples indicate a
problem.
9.5.4 TPHD Working Spiking Solution (1000 µg/mL) – add 10.0 mL of stock
spiking solution to a 500mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
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amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions.
9.5.5 TPHO Stock Spiking Solution (commercially prepared, Motor Oil, 50,000
µg/mL) – store according to manufacturer's instructions in amber glass
bottle until use. Expires according to the manufacturer’s expiration date or
if comparisons with quality control check samples indicate a problem.
9.5.6 TPHO Working Spiking Solution (2000 µg/mL) – add 4.0 mL of stock
spiking solution to a 100mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions.
9.5.7 Florida PRO Stock Standard (commercially prepared, Florida TRPH
standard, 2000 µg/mL mixture of 17 alkanes) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.5.8 Florida PRO Stock Surrogate Standard 1 (commercially prepared,
Nonatriacontane, 6000 µg/mL) – store according to manufacturer's
instructions. Expires according to the manufacturer’s expiration date or if
comparisons with quality control check samples indicate a problem.
9.5.9 Florida PRO Stock Surrogate Standard 2 (commercially prepared, oTerphenyl, 10000 µg/mL) – store according to manufacturer's instructions.
Expires according to the manufacturer’s expiration date or if comparisons
with quality control check samples indicate a problem.
9.5.10 Florida PRO Working Spike Solution (100 µg/mL)– add 2.5 mL of stock
standard to a 50mL volumetric flask. Add approximately 15 mL carbon
disulfide and bring to volume with acetone. NOTE: Additional Carbon
Disulfide may be added to maintain solution clarity as long as the final
volume does not exceed 50mL. Record in the Standards Preparation
Logbook. Transfer into a glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated at
≤ 6°C until use.
9.5.11 Florida PRO Working Surrogate Solution (50/300 µg/mL) – add 5.0 mL of
stock surrogate standard 1 and 500 µL of stock surrogate standard 2 to a
50mL volumetric flask. Add approximately 15 mL carbon disulfide and
bring to volume with acetone. NOTE: Additional Carbon Disulfide may be
added to maintain solution clarity as long as the final volume does not
exceed 50mL. Record in the Standards Preparation Logbook. Transfer into
Page 8 of 16

SOP Number: EXT-083
Revision: 0.1
Effective Date: 10/19/18
Supersedes Date: 09/29/17

Microwave Extractions of Solids
SW-846 Method 3546

9.6

a glass bottle with Teflon lined cap, label with the standard name, standard
ID, date prepared and expiration date. The solution will expire 6 months
from the date of preparation or manufacturer’s expiration date whichever
occurs first. Store refrigerated at ≤ 6°C until use.
Standards used for organophosphorus pesticide (8141) sample preparation
9.6.1 Surrogate Stock Standard (commercially prepared, Triphenylphosphate,
500 µg/mL) – store according to manufacturer's instructions until use.
Expires according to the manufacturer’s expiration date or if comparisons
with quality control check samples indicate a problem.
9.6.2 8141 Surrogate Working Solution (12.5 µg/mL) – add 2.5 mL of stock
Surrogate to a 100mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6 °C until use.
9.6.3 OP Pesticide Stock Spiking Solutions (commercially prepared) – store
according to manufacturer's instructions until use. Expires according to the
manufacturer’s expiration date or if comparisons with quality control check
samples indicate a problem.
9.6.3.1 Atrazine/Simazine (1000 µg/mL Atrazine, 1000 µg/mL Simazine)
9.6.3.2 OP Pest Mix 1 (multi-analyte mix, 200 µg/mL)
9.6.3.3 OP Pest Mix 2 (multi-analyte mix, 200 µg/mL)
9.6.3.4 OP Pest APP9 Mix (multi-analyte mix, 2000 µg/mL).
9.6.4 Atrazine/Simazine Working Spiking Solution (4.0 µg/mL) – add 800 µL of
Atrazine stock standard and 800 µL of Simazine stock standard to a 200mL
volumetric flask and bring to volume with acetone. Record in the Standards
Preparation Logbook. Transfer into an amber glass bottle with Teflon lined
cap, label with the standard name, standard ID, date prepared and
expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first. Store
refrigerated at ≤ 6 °C until use.
9.6.5 OP Pest Working Spiking Solution (12.5 µg/mL) – add 1.25 mL of OP Pest
Mix 1 stock standard and 1.25 mL of OP Pest Mix 2 stock standard to a
20mL volumetric flask and bring to volume with acetone. Record in the
Standards Preparation Logbook. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first. Store
refrigerated at ≤ 6 °C until use.
9.6.6 8141 APP9 Working Spiking Solution (12.5 µg/mL) – add 625 µL of OP
Pest APP9 Mix stock standard to a 100mL volumetric flask and bring to
volume with acetone. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
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standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated at
≤ 6 °C until use.
Commercially prepared standards at the desired concentration or diluted with the
appropriate solvent may have to be purchased based on the project or client
specified analyte list. These standards will expire according to the manufacturer’s
expiration date or 6 months after preparation whichever is sooner or if
comparisons with quality control check samples indicate a problem. Store
standards according to manufacturer’s instructions.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chains
of custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in Teflon-lined containers with minimal headspace and
stored at the laboratory using conditions required by 40CFR 136 or reference
method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation -Cool to 0-6°C, but not frozen
11.2 Maximum holding time -14 days from collection to extraction; 40 days from
extraction to analysis.
11.2.1 PCB’s- 1 year from collection to extraction and 1 year from extraction to
analysis.

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be prepared per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples and is analyzed
to demonstrate that the extraction procedure did not introduce contamination.
12.2 A LCS and LCSD shall be prepared per batch, a maximum of twenty samples.
The LCS/LCSD is a known amount of standard added to sodium sulfate and
prepared in the exact manner of the samples, and is analyzed to demonstrate that
preparation and analytical systems are in control.
12.3 One matrix spike and matrix spike duplicate (MS/MSD) shall be prepared per
batch of 20 samples if sufficient sample volume is available. The MS/MSD is a
known amount of standard added to the sample at the same concentration as the
LCS/LCSD. If insufficient sample is available for a MS and/or MSD then
document this on the Extraction Preparation Form.
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12.4 Additional QC samples may be required on a project specific basis.
13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded in the Non-Standard Labware
Logbook and daily calibration verifications for auto- pipettes are recorded in the
Daily Mechanical Pipet Calibration logbook associated with each pipette.

14.0

PROCEDURE
14.1 With each extraction batch, a method blank, LCS, LCSD and MS/MSD are
included. If insufficient sample is available for a MS and/or MSD, document on
the associated prep sheet. Prep sheets are located on the GCAL intranet.
Additional QC sample types may be required on a project specific basis.
14.2 Weigh 15.0g of sodium sulfate into a disposable 100mL glass culture tube to
begin preparation of the method blank, LCS and LCSD. Record the weight on the
associated prep sheets.
14.3 Add 1.0 mL of the appropriate working surrogate solution to the disposable 100
mL glass culture tubes containing sodium sulfate which are designated as the
method blank and LCS/LCSD. See TABLE 1 Solvent/Standards. Additionally,
spike the designated LCS/LCSD with 1.0 mL of the appropriate working spiking
solution. See TABLE 1 Solvents/Standard. NOTE-Additional spiking solutions
may be required on a project specific basis.
14.4 Add approximately 35 mL of the appropriate organic solvent to the method blank
and LCS/LCSD. See TABLE 1 Solvents/Standards.
14.5 Place the disposable 100mL glass culture tube containing the method blank and
LCS/LCSD into microwave vessels.
14.6 For each sample and designated MS/MSD, weigh 15.0 +/- 0.2g of homogenized
sample into a 100mL disposable glass culture tube.
14.7 Add 1.0 mL of the appropriate working surrogate solution to each sample.
Additionally add 1.0 mL of the appropriate working spiking solution to the
designated MS/MSD. See TABLE 1 Solvents/Standards.
14.8 Add 15g of sodium sulfate to each sample and mix thoroughly. Additional
sodium sulfate may be required to achieve a free-flowing consistency.
14.9 Add approximately 35mL of the appropriate organic solvent to each sample. See
TABLE 1 Solvents/Standards. Place each of these samples into microwave
vessels. Cap each vessel and hand tighten each cap.
14.10 Load all samples contained in the microwave vessels into the FAST EX-24 rotor
and place the rotor in the microwave and align properly. All samples should be
placed on the rotor in the same order as designated on the associated prep sheet.
14.11 Open Milestone software and select the appropriate extraction method. This
method is named SW-846 3546 (<5%). See Table 3 Microwave Conditions.
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14.12 Enter the sample sequence into the Milestone software and then save the
sequence.
14.13 Start the microwave extraction program.
14.14 Upon completion of the microwave extraction program, remove the rotor
containing all samples from the microwave and save the completed microwave
sequence in the Milestone software.
14.15 Filter the contents (sample) of the disposable 100mL glass culture tubes through a
filter paper lined Teflon funnel into a KD apparatus . Rinse the disposable 100mL
glass culture tube and the Weflon vessel with methylene chloride to ensure
complete sample transfer.
14.16 Concentrate the resultant organic sample using the Kuderna-Danish Technique.
14.17 Add one or two Teflon boiling chips to the labeled K-D apparatus. Rinse the 3
ball Snyder column with methylene chloride. Attach the Snyder column to the
evaporation flask. Place the labeled K-D apparatus on the water bath. Adjust the
vertical position of the apparatus and the water temperature as required to
complete the concentration in 10 to 15 minutes. At the proper rate of distillation,
the balls of the column will chatter but the column will not flood with condensed
solvent. When the apparent volume of liquid reaches approximately 2-5 mL,
remove the labeled K-D apparatus from the water bath and allow it to drain and
cool for at least 10 minutes. If a solvent exchange is required (as indicated in
TABLE 2 Solvent Exchange/Final Volumes), pour the exchange solvent into the
top of the Snyder column while the concentrator remains on the water bath.
Alternatively, momentarily remove the Snyder column, add approximately 50 mL
of the exchange solvent, a new boiling chip, and reattach the Snyder column.
Alternatively, continue to concentrate the extract, raising the temperature of the
water bath, if necessary, to maintain proper distillation. Concentrate the extract to
approximately 5 mL, remove the K-D apparatus from the water bath and allow it
to drain and cool for at least 10 minutes. Remove the Snyder column and labeled
K-D from the receiver. Label the receiver with the last 6 digits of the sample
number.
14.18 If further concentration is indicated in TABLE 2 Solvent Exchange/Final
Volumes, either the micro-Snyder column technique or nitrogen blow down
technique is used to adjust the extract to the final volume required.
14.18.1Rinse a two-ball micro-Snyder column with methylene chloride. Add
another clean, boiling chip to the receiver and attach the two-ball microSnyder column. Place the labeled receiver apparatus on a hot water bath
(water bath below boiling) so that the concentrator tube is partially
immersed in the hot water. Adjust the vertical position of the apparatus and
the water temperature as required to complete the concentration in 5 to 10
minutes. At the proper rate of distillation, the balls of the column will
actively chatter but the chambers will not flood with condensed solvent.
When the apparent volume of liquid reaches approximately 0.5 mL,
remove the apparatus from the water bath and allow it to drain for at least
10 minutes while cooling. Remove the Snyder column.
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14.18.2 Alternately, the extracts can be concentrated on the nitrogen blow-down
unit. Place the labeled receiver on the concentration unit and allow a gentle
flow of nitrogen to concentrate the extract to approximately 0.5 mL.
14.19 Adjust the final volume as indicated in TABLE 2 Solvent Exchange/ Final
Volumes using a 1mL or 2mL Class A volumetric tube or 10mL Class A
volumetric flask. Transfer the extract to an auto-sampler vial, cap with a Teflon
lined cap, and label with the sample number and test procedure.
NOTE: For Florida PRO preparation only Transfer the extract to a 20mL
sample vial. Add 0.3 g of silica gel and shake for 5 minutes. Allow the silica gel
to settle. Using a Pasteur pipette, transfer 1.0 mL of the extract to an autosampler
vial, cap with a Teflon lined cap, and label with the sample number and test
procedure. Store the remaining extract in the 20mL sample vial.
14.20 Extracts are analyzed using SOPs GCMSSV-001 (Semivolatile Organic
Compounds by Gas Chromatography/Mass Spectrometry EPA 8270C),
GCMSSV-004 (Semivolatile Organic Compounds by Gas Chromatography/Mass
Spectrometry EPA 8270D), SOP GC-012 (Organochlorine Pesticides and PCBs
by Gas Chromatography), SOP GC-004 (Petroleum Hydrocarbons by Method
8015C), SOP GC-008 (Organophosphorus Compounds by Gas Chromatography),
or SOP GC-031 Determination of Petroleum Range Organics.
15.0

CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limits will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOPs GCMSSV-001 (Semivolatile
Organic Compounds by Gas Chromatography/Mass Spectrometry EPA 8270C),
GCMSSV- 004 (Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry EPA 8270D), GC-012 (Organochlorine
Pesticides and PCBs by Gas Chromatography), GC-004 (Petroleum Hydrocarbons
by Method 8015C) , GC-008 (Organophosphorus Compounds by Gas
Chromatography), GC-031(Determination of Petroleum Range Organics) for data
assessment and acceptance criteria.
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20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly to a client for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Handling).

22.0

REFERENCES
22.1 40 CFR, Part 136
22.2 SW-846 3546
22.3 LDEQ RECAP
22.4 Florida Department of Environmental Protection (FDEP) Method for
Determination of Petroleum Range Organics (FL-PRO)
22.5 SW-846 3500

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Table 1 Solvent/Standards
24.2 Table 2 Solvent Exchange/Final Volumes
24.3 Table 3 Microwave Conditions
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TABLE 1 SOLVENT / STANDARDS
TEST TYPE

SOLVENT

SURROGATE / VOLUME

SPIKE / VOLUME

TPHD

90:10 DCM/ACETONE

TPHD/TPHO WORKING SURROGATE
SOLUTION / 1.0 mL

TPHD WORKING SPIKING
SOLUTION / 1.0 mL

TPHO

90:10 DCM/ACETONE

TPHD/TPHO WORKING SURROGATE
SOLUTION / 1.0 mL

TPHO WORKING SPIKING
SOLUTION / 1.0 mL

PCB (8082)

90:10 DCM/ACETONE

PESTICIDE/PCB WORKING
SURROGATE SOLUTION / 1.0 mL

PCB WORKING SPIKING SOLUTION /
1.0 mL

PESTICIDE (8081)

90:10 DCM/ACETONE

PESTICIDE/PCB WORKING
SURROGATE SOLUTION / 1.0 mL

PESTICIDE WORKING SPIKING
SOLUTION / 1.0 mL

OP PESTICIDE (8141)

1:1 DCM/ACETONE

8141 WORKING SURROGATE
SOLUTION / 1.0 mL

ATRAZINE/SIMAZINE WORKING
SPIKING SOLUTION / 1.0 mL

FLPRO

DCM

FLPRO WORKING SURROGATE
SOLUTION / 1.0 mL

FLPRO WORKING SPIKING
SOLUTION / 1.0mL

BNA (8270)

1:1 DCM/ACETONE

BNA SURROGATE WORKING
SOLUTION / 1.0 mL

BNA WORKING SPIKING SOLUTION
/ 1.0 mL

PAH(8270SIM)

1:1 DCM/ACETONE

PAH(SIM)WORKING SURROGATE
SOLUTION / 1.0 mL

PAH(SIM) WORKING SPIKING
SOLUTION / 1.0 mL

TABLE 2 SOLVENT EXCHANGE/ FINAL VOLUMES
TEST TYPE

EXHANGE REQUIRED

EXCHANGE SOLVENT

FINAL VOLUME

TPHD

NO

NA

1.0mL

TPHO

NO

NA

1.0mL

PCB (8082)

YES

HEXANE

10.0mL

PESTICIDE (8081)

YES

HEXANE

10.0mL

OP PESTICIDE (8141)

YES

HEXANE

10.0mL

FLPRO

NO

NA

2.0mL

BNA (8270)

NO

NA

1.0mL

PAH(8270SIM)

NO

NA

1.0mL

TABLE 3 MICROWAVE CONDITIONS
TIME (minutes)
MW (W)
TEMPERATURE
15
1600
1100C
10 (hold)
1600
1100C
20 minutes cooling
NA
NA
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1.0

SCOPE AND APPLICATION
1.1 This procedure describes isolating and concentrating organic compounds in
aqueous samples and/or TCLP extracts. Compounds amenable to this preparation
technique include organochlorine, organophosphorus and triazine pesticides,
PCB’s, diesel and oil range organics, and base, neutral and acidic organic
compounds including polynuclear aromatic compounds.

2.0

APPLICABLE MATRIX OR MATRICES
2.1 Water

3.0

SUMMARY OF TEST METHOD
3.1 A measured volume of sample, at a specified pH, is serially extracted with
methylene chloride using a separatory funnel. The extract is dried with sodium
sulfate, concentrated, and as necessary, exchanged into a solvent compatible with
the determinative method. See Table 1 for specified pH values and exchange
solvents.

4.0

DEFINITIONS
4.1 Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1 The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2 The analyst must complete IDOC prior to sample preparation. An on-going DOC
must be completed annually thereafter as long as the analyst is still performing the
test. See SOP GEN-007 (Training) and QA-014 (Demonstration of Capability) for
more information on DOCs.

6.0

INTERFERENCES
6.1 Interferences due to contamination are monitored by preparation and analysis of a
method blank with each batch.
6.2 Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of preparation by preparing and analyzing
method blanks.
6.3 Interferences co-extracted from samples will vary considerably from source to
source. If analysis of an extracted sample is prevented due to interferences, further
cleanup of the sample extract may be necessary.
6.4 Phthalate esters contaminate many types of products commonly found in the
laboratory. Plastics, in particular, must be avoided because phthalates are
commonly used as plasticizers and are easily extracted from plastic materials.
Serious phthalate contamination may result at any time if consistent quality control
is not practiced.
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Soap residue, which results in a basic pH on glassware surfaces, may cause
degradation of certain analytes. Organochlorine pesticides, phthalate esters and
phenols may react under basic conditions. This problem is especially pronounced
with glassware that may be difficult to rinse (e.g., K-D flask). These items may be
hand-rinsed very carefully to avoid this problem.

7.0

SAFETY
7.1 Each employee is directly responsible for complete awareness of all health hazards
associated with every chemical that he/she uses. The employee must be aware of
these hazards and all associated protective wear and spill clean-up procedures
PRIOR TO the use of any chemical. Employees must be familiar with the
applicable safety data sheets (SDS). Chemical labels on the containers or packages
contain important information on the safe handling, fire hazards and health hazards
associated with the chemical.
7.2 Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3 The appropriate personal protective equipment (PPE) must be worn when working
in the laboratory. For this procedure the required PPE is a lab coat, eye covering
(safety glasses or goggles) and gloves; the PPE shall be worn when handling
samples and/or chemicals.
7.4 Contact lenses are not to be worn in the laboratory.
7.5 Food or drink may not be present when actively handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1 Separatory Funnel – 2 L Teflon with Teflon stopcock
8.2 Kuderna-Danish (K-D) apparatus
8.2.1
Receiver, 10 mL graduated
8.2.2
Evaporation Flask, 500 mL - attached to the receiver with a blue clamp
8.2.3
3-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.3 2-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.4 Hot plate
8.5 Glass wool, pre-rinsed with methylene chloride
8.6 Glass graduated cylinders – 1000 mL and 100 mL
8.7 Volumetric flasks – various sizes
8.8 1 mL pipette (verified daily before use) or 1 mL gas tight syringes
8.9
Funnels, glass or Teflon – packed with glass wool and prepared with sodium
sulfate. The funnel and glass wool are rinsed with methylene chloride; collect the
rinsate in an Erlenmeyer flask and discard in the appropriate waste container.
8.10 Mechanical shaker
8.11 Boiling chips, Teflon or equivalent
8.12 pH indicator paper with pH range 2-14
8.13 Pasteur pipets
8.14 Glass beakers
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8.15 Water bath – Organomation S-Evap-KD Solvent Evaporator, or equivalent, heated
with concentric ring cover and capable of temperature control (± 5°C). The bath
must be used in a hood.
8.16 Analytical balance – capable of weighing to 0.1g and calibrated daily when in use
8.17 Vials – 2 mL auto-sampler vials with Teflon lined crimp caps
8.18 Erlenmeyer flask
8.19 Nitrogen Blow-Down Unit
8.20 44mL VOA vials
9.0

REAGENTS AND STANDARDS
9.1 Reagents – all organic reagent and solvent grades must be of pesticide grade or
equivalent and meet method requirements. A copy of the accompanying certificate
of analysis (CoA) must be kept on file. Reagents are to be stored according to
manufacturer’s instruction and will expire on the date specified by the
manufacturer. When the manufacturer fails to provide an expiration date for a
reagent, the expiration date will be 5 years from the date manufactured or sooner if
the reagents show signs of deterioration such as change in color, clumping,
separation, etc. If tests or appearance indicates the reagent has decomposed or is
contaminated, dispose of the reagent and notify the QA Department and/or
supervisor. Label all reagents with reagent ID, lot number, date received, date
opened, initials of individual opening the reagent, and expiration date. Label all
prepared solutions as required by SOP GEN-006 (Standard & Reagent
Traceability, Documentation, and Preparation).
9.1.1
Deionized water
9.1.2
Sodium hydroxide solution, 50% (ACS) – commercially prepared
9.1.3
Sodium sulfate (ACS) – granular, anhydrous, heated to approximately
400 °C for a minimum of 4 hours in a shallow tray, cooled and stored in
glass containers with Teflon lined caps. Record in the Sodium Sulfate
Logbook and assign a lot number. Label all glass containers of sodium
sulfate with the batch number, the date baked, expiration date and the
initials of the preparer.
9.1.4
Sulfuric acid solution (1:1) – 500 mL H2SO4 added slowly to 500 mL
reagent water. Record reagent preparation in the Standards Preparation
Logbook. Label the sulfuric acid solution container with the standard ID,
expiration date, date prepared, and preparer’s initials.
9.1.5
Methylene chloride (DCM)
9.1.6
Acetone
9.1.7
Hexane
9.1.8
Deactivated Silica Gel – weigh 20 g of activated 100/200 mesh silica gel
into a 40 mL VOA vial. Add 400 µL DI water. Thoroughly mix the
contents and allow to equilibrate at least 6 hours before use.
9.1.9
Carbon Disulfide
9.1.10 Methanol
9.2 Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
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on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened. Label all working standards with the name of the standard, date
prepared, concentration, standard ID number, expiration date and the initials of
individual preparing the standard. Record all standard preparations in the Standard
Preparation Logbook. Label prepared working standards as described in SOP
GEN-006 (Standard & Reagent Traceability, Documentation and Preparation).
Standards Used for BNA/PAH (8270SIM) and 625 SIM HCB and HCBD sample
preparation:
9.3.1
Surrogate Stock Standards (commercially prepared) - – store according to
manufacturer's instructions in amber glass bottle until use. Expires
according to the manufacturer’s expiration date or sooner if comparisons
with quality control check samples indicate a problem.
9.3.1.1 Base/Neutral Surrogate Mix (5000 µg/mL)
9.3.1.2 Acid Surrogate Mix (10,000 µg/mL)
9.3.2
BNA Surrogate Working Solution Mix (50/100 µg/mL) – add 10.0 mL of
Base/Neutral Surrogate Mix solution and 10.0 mL of Acid Surrogate Mix
solution to a 1000 mL volumetric flask and bring to volume with acetone.
Record in the Standards Preparation Logbook. Transfer into an amber
glass bottle with Teflon lined cap, label with the standard name, standard
ID, date prepared and expiration date. The solution will expire 6 months
from the date of preparation or manufacturer’s expiration date whichever
occurs first. Store according to manufacturer's instructions until use.
9.3.3
625 Stock Spiking Solution (commercially prepared, multi-analyte mix,
100 µg/mL) – store according to manufacturer's instructions in amber
glass bottle until use. Expires according to the manufacturer’s expiration
date or 6 months after preparation whichever is sooner or if comparisons
with quality control check samples indicate a problem.
9.3.4
625 Working Spiking Solution (50 µg/mL) – add 25 mL of 625 stock
standard to 25 mL of methanol. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first.
Store according to manufacturer's instructions until use.
9.3.5
APP9 Stock Spiking Solution (commercially custom prepared, multi
analyte mix, 200µg/mL) – store according to manufacturer's instructions
in amber glass bottle until use. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem
9.3.6
APP9 Working Spiking Solution (50 µg/mL) – add 5.0 mL of APP9 stock
spiking solution to a 20 mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
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standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions
until use.
PAH (SIM) Surrogate Stock Solution (2000µg/ml) – store according to
manufacturer's recommendation until use. Expires according to the
manufacturer’s expiration date or 6 months after preparation whichever is
sooner or if comparisons with quality control check samples indicate a
problem.
9.3.7.1 PAH SIM Surrogate Working Solution (5µg/mL)- prepare by
adding 500µL of stock PAH SIM Surrogate to a 200 mL
volumetric flask and bring to volume using methylene chloride.
Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard
name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store
according to manufacturer's instructions until use.
PAH (SIM) Stock Spiking Solution (commercially prepared, multianalyte mix, 2500 µg/mL) – store according to manufacturer's
instructions in amber glass bottle until use. Expires according to the
manufacturer’s expiration date or 6 months after preparation whichever is
sooner or if comparisons with quality control check samples indicate a
problem.
PAH (SIM) Working Spiking Solution (5.0µg/mL) – A 100ug/mL
solution is prepared by adding 2.0mL of the PAH(SIM) Stock spiking
solution and bringing to a final volume of 50mL in a volumetric flask
with acetone. This is recorded in the Standard Preparation logbook as
8270 SIM Spike (Stock). This solution is then used to prepare the 5ug/mL
working spiking solution by adding 10.0 mL of the 8270 SIM Spike
(Stock) and bringing to a final volume of 200mL in a volumetric flask
with acetone. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions
until use.
625 SIM Surrogate Working Solution Mix (1/2 µg/mL) – add 1 mL of the
BNA Surrogate Working Solution Mix (50/100 µg/mL) to a 50 mL
volumetric flask and bring to volume with acetone. Record in the
Standards Preparation Logbook. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first.
Store refrigerated at ≤ 6°C until use.
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625 SIM Spike Working Solution Mix (1.0ug/mL)- add 1.0 mL of 625
working spiking solution to a 50 mL volumetric flask and bring to
volume with methanol. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated
at ≤ 6°C until use.
Standards used for organochlorine pesticides (608/8081) and PCB sample
preparation
9.4.1
Surrogate Stock Standards (commercially prepared, Tetrachloro-mxylene and Decachlorobiphenyl, 200µg/mL each) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.4.2
Pesticide/PCB Surrogate Working Solution Mix (0.5 µg/mL) – add 2.5
mL of stock Pesticide/PCB Surrogate Mix to a 1000 mL volumetric flask
and bring to volume with acetone. Record in the Standards Preparation
Logbook. Transfer into an amber glass bottle with Teflon lined cap, label
with the standard name, standard ID, date prepared and expiration date.
The solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated
at ≤ 6°C until use.
9.4.3
608 Stock Spiking Solution (commercially prepared, multi-analyte mix,
1000 µg/mL) – store according to manufacturer's instructions. Expires
according to the manufacturer’s expiration date or if comparisons with
quality control check samples indicate a problem.
9.4.4
608 Working Spiking Solution (0.5 µg/mL) – add 100 µL of stock
pesticide spiking solution to a 200 mL volumetric flask and bring to
volume with methanol. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated
at ≤ 6°C until use.
9.4.5
PCB Stock Spiking Solutions (commercially prepared individual spiking
solutions of 5000 µg/mL of Aroclor-1016 and 5000 µg/mL of Aroclor1260) – store according to manufacturer's instructions. Expires according
to the manufacturer’s expiration date or if comparisons with quality
control check samples indicate a problem.
9.4.6
PCB Working Spiking Solution (4 µg/mL) – add 800 µL of each stock
PCB spiking solution to a 1000 mL volumetric flask and bring to volume
with acetone. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
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months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6°C until use.
Standards used for DRO/ORO/PRO sample preparation
9.5.1
Surrogate Stock Standard (commercially prepared, o-Terphenyl, 10,000
µg/mL) – store according to manufacturer's instructions in sealed ampules
until use. Expires according to the manufacturer’s expiration date or
sooner if comparisons with quality control check samples indicate a
problem.
9.5.2
TPHD Surrogate Working Solution Mix (50 µg/mL) – add 2.5 mL of
stock surrogate solution and to a 500 mL volumetric flask and bring to
volume with methanol. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store according to
manufacturer's instructions until use.
9.5.3
TPHD / AK102 DRO Stock Spiking Solution (commercially prepared,
Diesel Fuel #2, 50,000 µg/mL) – store according to manufacturer's
instructions in amber glass bottle until use. Expires according to the
manufacturer’s expiration date or if comparisons with quality control
check samples indicate a problem.
9.5.4
TPHD / AK102 DRO Working Spiking Solution (1000 µg/mL) – add
10.0 mL of stock spiking solution to a 500 mL volumetric flask and bring
to volume with acetone. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store according to
manufacturer's instructions.
9.5.5
TPHO Stock Spiking Solution (commercially prepared, Motor Oil,
50,000 µg/mL) – store according to manufacturer's instructions in amber
glass bottle until use. Expires according to the manufacturer’s expiration
date or if comparisons with quality control check samples indicate a
problem.
9.5.6
TPHO Working Spiking Solution (2000 µg/mL) – add 4.0 mL of stock
spiking solution to a 100 mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions.
9.5.7
OKDRO DCS Standard – 10 component blend of typical diesel
components consisting of n-Decane, n-Dodecane, n-Tetradecane,
nHexadecane, n-Octadecane, n-Eicosane, n-Docosane, n-Tetracosane,
nHexacosane, and n-Octacosane.
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Florida PRO Stock Standard (commercially prepared, Florida TRPH
standard, 2000 µg/mL mixture of 17 alkanes) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.5.9
Florida PRO Stock Surrogate Standard 1 (commercially prepared,
Nonatriacontane, 6000 µg/mL) – store according to manufacturer's
instructions. Expires according to the manufacturer’s expiration date or if
comparisons with quality control check samples indicate a problem.
9.5.10 Florida PRO Stock Surrogate Standard 2 (commercially prepared, oTerphenyl, 10000 µg/mL) – store according to manufacturer's
instructions. Expires according to the manufacturer’s expiration date or if
comparisons with quality control check samples indicate a problem.
9.5.11 Florida PRO Working Spike Standard (100 µg/mL)– add 2.5 mL of stock
standard to a 50 mL volumetric flask. Add approximately 15 mL carbon
disulfide and bring to volume with acetone. NOTE: Additional Carbon
Disulfide may be added to maintain solution clarity as long as the final
volume does not exceed 50ml. Record in the Standards Preparation
Logbook. Transfer into a glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated
at ≤ 6°C until use.
9.5.12 Florida PRO Working Surrogate Standard (50/300 µg/mL) – add 5.0 mL
of stock surrogate standard 1 and 500 µL of stock surrogate standard 2 to
a 50 mL volumetric flask. Add approximately 15 mL carbon disulfide and
bring to volume with acetone. NOTE: Additional Carbon Disulfide may
be added to maintain solution clarity as long as the final volume does not
exceed 50ml. Record in the Standards Preparation Logbook. Transfer into
a glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6°C until use.
Standards used for organophosphorus pesticide (8141) sample preparation
9.6.1
Surrogate Stock Standard (commercially prepared, Triphenylphosphate,
500 µg/mL) – store according to manufacturer's instructions until use.
Expires according to the manufacturer’s expiration date or if comparisons
with quality control check samples indicate a problem.
9.6.2
8141 Surrogate Working Solution Mix (12.5 µg/mL) – add 2.5 mL of
stock Surrogate to a 100 mL volumetric flask and bring to volume with
acetone. Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store refrigerated at ≤ 6 °C until use.
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OP Pesticide Stock Spiking Solutions (commercially prepared) – store
according to manufacturer's instructions until use. Expires according to
the manufacturer’s expiration date or if comparisons with quality control
check samples indicate a problem.
9.6.3.1 Atrazine/Simazine (1000 µg/mL Atrazine, 1000 µg/mL
Simazine)
9.6.3.2 OP Pest Mix 1 (multi-analyte mix, 200 µg/mL)
9.6.3.3 OP Pest Mix 2 (multi-analyte mix, 200 µg/mL)
9.6.3.4 OP Pest APP9 Mix (multi-analyte mix, 2000 µg/mL).
9.6.4
Atrazine/Simazine Working Spiking Solution (4.0 µg/mL) – add 800 µL
of Atrazine stock standard and 800 µL of Simazine stock standard to a
200 mL volumetric flask and bring to volume with acetone. Record in the
Standards Preparation Logbook. Transfer into an amber glass bottle with
Teflon lined cap, label with the standard name, standard ID, date prepared
and expiration date. The solution will expire 6 months from the date of
preparation or manufacturer’s expiration date whichever occurs first.
Store refrigerated at ≤ 6 °C until use.
9.6.5
OP Pest Working Spiking Solution (12.5 µg/mL) – add 1.25 mL of OP
Pest Mix 1 stock standard and 1.25 mL of OP Pest Mix 2 stock standard
to a 20 mL volumetric flask and bring to volume with acetone. Record in
the Standards Preparation Logbook. Transfer into an amber glass bottle
with Teflon lined cap, label with the standard name, standard ID, date
prepared and expiration date. The solution will expire 6 months from the
date of preparation or manufacturer’s expiration date whichever occurs
first. Store refrigerated at ≤ 6 °C until use.
9.6.6
8141 APP9 Working Spiking Solution (12.5 µg/mL) – add 625 µL of OP
Pest APP9 Mix stock standard to a 100 mL volumetric flask and bring to
volume with acetone. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store refrigerated
at ≤ 6 °C until use.
Standards used for Triazine Pesticides
9.7.1
Surrogate Stock Standard (2-Nitro-m-xylene, 5000 µg/mL) – Add 0.25 g
2-Nitro-m-xylene stock to a 50 mL volumetric flask and dilute to volume
with methylene chloride. Store according to manufacturer's instructions.
Expires according to the manufacturer’s expiration date or if comparisons
with quality control check samples indicate a problem.
9.7.2
619 Surrogate Working Solution Mix (25 µg/mL) – Add 500 µL of stock
Surrogate Mix to a 100 mL volumetric flask and bring to volume with
acetone. Transfer into an amber glass bottle with Teflon lined cap. Store
refrigerated at ≤ 6°C until use. Expires according to the manufacturer’s
expiration date or 6 months after preparation whichever is sooner or if
comparisons with quality control check samples indicate a problem.
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9.8

619 Stock Spiking Solution (commercially prepared, multi-analyte mix,
1000 µg/mL) – Store according to manufacturer's instructions. Expires
according to the manufacturer’s expiration date.
9.7.4
619 Working Spiking Solution (20 µg/mL) – Add 1 mL of stock spiking
solution to a 50 mL volumetric flask and bring to volume with acetone.
Transfer into an amber glass bottle with Teflon lined cap. Store
refrigerated at ≤ 6°C until use. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem
Commercially prepared standards at the desired concentration or diluted with the
appropriate solvent may have to be purchased based on the project or client
specified analyte list. These standards will expire according to the manufacturer’s
expiration date or 6 months after preparation whichever is sooner or if
comparisons with quality control check samples indicate a problem. Store
standards according to manufacturer’s instructions.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internals chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody and
Sample Integrity).
10.3 Samples are collected in Teflon-lined containers with minimal headspace and
stored at the laboratory using conditions required by 40CFR 136 or reference
method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation - Cool to 0-6°C, but not frozen
11.2 Maximum holding time -7 days from collection to extraction; 40 days from
extraction to analysis.
11.2.1 PCB’s - 1 year from collection to extraction and 1 year from extraction to
analysis.

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be prepared per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples and is analyzed
to demonstrate that the extraction procedure did not introduce contamination.
12.2 A LCS and LCSD shall be prepared per batch, a maximum of twenty samples. The
LCS/LCSD is a known amount of standard added to reagent water and prepared in
the exact manner of the samples and is analyzed to demonstrate that preparation
and analytical systems are in control.

Page 11 of 18

SOP for Separatory Funnel Liquid-Liquid Extractions
SW846 3510C

SOP Number: EXT-081
Revision: 03
Effective Date: 07/18/18
Supersedes Date: 08/29/17

12.3 One matrix spike and matrix spike duplicate (MS/MSD) shall be prepared per
batch of 20 samples if sufficient sample volume is available. The MS is a known
amount of standard added to the sample at the same concentration as the
LCS/LCSD. If insufficient sample is available for a MS and/or MSD, then
document this on the Extraction Preparation Form.
12.4 Each quarter, LODs and LOQs shall be prepped and analyzed according to GCAL
SOP QA-009 (Determining Detection and Quantitation Limits). LOQ should be
spiked 1 - 2x the laboratory established LOQ.
13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded in the Non-Standard Labware
Logbook and daily calibration verifications for auto- pipettes are recorded in the
Daily Mechanical Pipet Calibration logbook associated with each pipette.

14.0

PROCEDURE
14.1 Rinse all separatory funnels with methylene chloride three times. Dispose of the
rinsate in the appropriate solvent waste container.
14.2 Rinse a K-D apparatus three times with methylene chloride. Dispose of the rinsate
in the appropriate solvent waste container.
14.3 Label each separatory funnel and K-D apparatus with the last six (6) digits of the
sample ID to be extracted. Fill in the Extraction Preparation Form information as
each item is completed.
14.4 With each extraction batch, a method blank, LCS, LCSD and MS/MSD are
included. If insufficient sample is available for a MS and/or MSD, document on
the Extraction Preparation Form.
14.5 Measure 1000 mL DI water with a methylene chloride rinsed glass graduated
cylinder and transfer into a rinsed separatory funnel labeled Blank; repeat for the
LCS and LCSD. Record the volume on the Extraction Preparation Form.
14.6 Use a Sharpie to mark the water meniscus on each sample container. This mark
will later be used to determine the initial sample volume. If the meniscus of the
sample is obscured by the container lid, remove the container lid to determine the
meniscus for later volume measurement. If the container is "full", measurement of
the "full" container must be performed and recorded.
14.7 Transfer the entire contents of the sample container into a labeled separatory
funnel.
14.8 For samples requiring an extraction using a reduced volume (any volume other
than the entire contents of the sample container), measure the appropriate sample
volume into a 1000 mL graduated cylinder and adjust the sample volume to 1000
mL using DI water. Transfer the contents of the graduated cylinder into a labeled
separatory funnel. The volume of sample used will be recorded on the Extraction
Preparation Form.
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14.9 Add 1.0 mL of the appropriate surrogate working solution to each separatory
funnel. Spike the LCS/LCSD and the MS/MSD separatory funnels with 1.0 mL of
the appropriate working spiking solution. See TABLE 2.
14.10 Check the pH of the sample with wide range pH paper and adjust the pH, if
necessary, to the pH indicated in Table 1, using 1:1 sulfuric acid or 50%NaOH.
NOTE: All pH determinations must be recorded on the associated batch prep
sheet. Use approximately 60ml methylene chloride to rinse the sample bottle and
transfer this rinse solvent to the separatory funnel.
14.11 Cap and shake the funnel once then vent to release pressure. Place the capped
funnel on the mechanical shaker and set timer for two minutes to extract. After
shaking, allow the organic (lower) layer to separate from the water phase for at
least 10 minutes. If the emulsion interface between layers is more than one-third
the volume of the solvent layer, the technician must employ mechanical techniques
to affect a phase separation. Optimum techniques depend upon the sample and
may include stirring, filtration of the emulsion through glass wool, centrifugation,
or other physical methods. Filter the methylene chloride extract directly through a
prepared funnel and collect in a labeled K-D apparatus, fitted with a 10 mL
graduated receiver.
NOTE: If significant amounts of sediment are in the bottom of the sample
container, it may not be possible to rinse with the solvent. Contact project
management to determine additional instructions from the client
14.12 Repeat the extraction one more time using fresh portions of solvent. Combine the
solvent extracts.NOTE: The modified shaking procedure does not apply to
625, 608 or 619 samples.
14.13 If further pH adjustment and extraction is required, adjust the pH of the aqueous
phase to the desired pH indicated in Table 1. Extract two more times with 60 mL
of methylene chloride, as outlined in sections 14.11 and 14.12. Collect and
combine the extracts and label the combined extract appropriately.
NOTE: BNA’s are the only test type that requires further pH adjustment. See
Note in section 14.12.
14.14 Using the methylene chloride rinse bottle, rinse the funnel containing the sodium
sulfate into the labeled K-D. This will flush any organics that may have adhered to
the sodium sulfate
14.15 The initial sample volume is determined by filling the sample container with water
to the mark indicating the water meniscus. Pour the entire contents into a 1000 mL
graduated cylinder. Record the initial volume on the Extraction Preparation Form
14.16 Perform the concentration using the Kuderna-Danish Technique.
14.17 Add one or two Teflon boiling chips to the labeled K-D apparatus. Rinse the 3 ball
Snyder column with methylene chloride. Attach the Snyder column to the
evaporation flask. Place the labeled K-D apparatus on the water bath. Adjust the
vertical position of the apparatus and the water temperature as required to
complete the concentration in 10 to 15 minutes. At the proper rate of distillation,
the balls of the column will chatter but the column will not flood with condensed
solvent. When the apparent volume of liquid reaches approximately 2-5 mL,
remove the labeled K-D apparatus from the water bath and allow it to drain and
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cool for at least 10 minutes. If a solvent exchange is required (as indicated in Table
1), momentarily remove the Snyder column, add approximately 50 mL of the
exchange solvent, a new boiling chip, and reattach the Snyder column.
Alternatively, pour the exchange solvent into the top of the Snyder column while
the concentrator remains on the water bath. Continue to concentrate the extract,
raising the temperature of the water bath, if necessary, to maintain proper
distillation. Concentrate the extract to approximately 2-5 ml, remove the K-D
apparatus from the water bath and allow it to drain and cool for at least 10 minutes.
Remove the Snyder column and labeled K-D from the receiver. Label the receiver
with the last 6 digits of the sample number.
14.18 If further concentration is indicated in Table 1, either the micro-Snyder column
technique or nitrogen blowdown technique is used to adjust the extract to the final
volume required.
14.18.1 Rinse a two-ball micro-Snyder column with methylene chloride. Add
another clean, boiling chip to the receiver and attach the two-ball microSnyder column. Place the labeled receiver apparatus on a hot water bath
(water bath below boiling) so that the concentrator tube is partially
immersed in the hot water. Adjust the vertical position of the apparatus
and the water temperature as required to complete the concentration in 5
to 10 minutes. At the proper rate of distillation, the balls of the column
will actively chatter but the chambers will not flood with condensed
solvent. When the apparent volume of liquid reaches approximately 0.5
mL, remove the apparatus from the water bath and allow it to drain for at
least 10 minutes while cooling. Remove the Snyder column.
14.18.2 Alternately, the extracts can be concentrated on the nitrogen blow-down
unit. Place the labeled receiver on the concentration unit and allow a
gentle flow of nitrogen to concentrate the extract to approximately 0.5
mL.
14.19 Adjust the final volume as indicated in Table 1 using a 1mL or 2mL Class “A”
volumetric tube or 10mL volumetric flask. Transfer the extract to an auto-sampler
vial, cap with a Teflon lined cap, and label with the sample number and test
procedure.
NOTE: For Florida PRO preparation only - Transfer the extract to a 16 mL
sample vial. Add 0.3 g of silica gel and shake for 5 minutes. Allow the silica gel to
settle. Using a Pasteur pipette, transfer 1.0 mL of the extract to an autosampler
vial, cap with a Teflon lined cap, and label with the sample number and test
procedure. Store the remaining extract in the 16 mL sample vial.
14.20 Extracts are analyzed using SOPs GCMSSV-001 (Semivolatile by Method
8270C), GCMSSV-002 (Semivolatiles by Method 625), or GCMSSV-004
(Semivolatiles by Method 8270D), SOP GC-012 (Organochlorine Pesticides and
PCBs by Gas Chromatography), SOP GC-004 (Petroleum Hydrocarbons by
Method 8015C), SOP GC-008 (Organophosphorus Compounds by Gas
Chromatography), SOP GC-033 (Triazine Pesticides by Gas Chromatography),
SOP GC-031 Determination of Petroleum Range Organics.
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15.0

CALCULATIONS
15.1 Not applicable

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limits will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOPs GCMSSV-001 (Semivolatile by
Method 8270C), GCMSSV-002 (Semivolatiles by Method 625), GCMSSV- 004
(Semivolatiles by Method 8270D), SOP GCMSSV-003 (Semivolatile Organic
Compounds by Gas Chromatography/Mass Spectrometry EPA 625 SIM),SOP GC012 (Organochlorine Pesticides and PCBs by Gas Chromatography, SOP GC-004
(Petroleum Hydrocarbons by Method 8015C , SOP GC-008, SOP GC-033
(Triazine Pesticides by Gas Chromatography), SOP GC-031(Determination of
Petroleum Range Organics) for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below are
noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly to a client for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Handling).

22.0

REFERENCES
22.1 40 CFR, Part 136
22.2 EPA 3510C
22.3 EPA 3500C
22.4 EPA 625
22.5 EPA 608
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LDEQ RECAP
Alaska DEC Method for Determination of Diesel Range Organics (AK102)
Alaska DEC Method for Determination of Residual Range Organics (AK103)
Oklahoma DEQ Method for Diesel Range Organics (OKDRO)
EPA 619
Florida Department of Environmental Protection (FDEP) Method for
Determination of Petroleum Range Organics (FL-PRO)

23.0

METHOD MODIFICATIONS
23.1 The concentration of sodium hydroxide recommended for method 3510C is 10N.
This procedure uses a concentration of 50%.
23.2 The temperature of the water baths used for concentration steps in this procedure is
100oC rather than the recommended temperature settings of approximately 15 oC 20oC above the solvent boiling point.
23.3 The number of shakes has been reduced from the method recommended 3 shakes
to 2 shakes (4 shakes total for samples designated for 8270 analysis). See Note in
section 14.2 for exceptions.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Prep sheets are available on GCAL’s Intranet under “Prep Menu”
24.3 Table 1 Separatory Funnel Summary
24.4 Table 2 Surrogate and Spike Types and Amounts

Page 16 of 18

SOP for Separatory Funnel Liquid-Liquid Extractions
SW846 3510C

SOP Number: EXT-081
Revision: 03
Effective Date: 07/18/18
Supersedes Date: 08/29/17

Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
04/13/17

Revision
No.
00

06/01/17

01

08/29/17

02

07/18/18

03

Record of Activity
New procedure - consolidation SOPS EXT-003,
EXT-010, EXT-029,EXT-035, EXT-076, and
EXT-077 (archived)
Added LOD and LOQ specifications in section
12.4.
Added PAH (SIM) Surrogate and working
standard to section 9.3.7; revised Pollution
Prevention reference in section 18.2.
Updated signatories; revised the number of
shakes from three to two; updated Method
Modification section to acknowledge the
reduction of shakes.
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SOP for Separatory Funnel Liquid-Liquid Extractions
SW846 3510C

TABLE 1 Separatory Funnel Summary
Determinative method

# of
shakes
4/6
2
2/2/3
2
2
2
3
3

8270/625(BNA)
8270SIM
8081/8082/608(Pest/PCB)
FLPRO
TPHD/TPHO(DRO/ORO)
8141(OP Pest)
619
625SIM

pH
adjustment
YES
YES
YES
NO
YES
YES
YES
YES

Adjusted
pH
<2,>11
>11
5-9
N/A
<2
5-9
5-9
>11

Exchange/Solvent
NO
NO
YES/HEXANE
NO
NO
YES/HEXANE
NO
NO

CleanUp
NO
NO
NO
YES*
NO
NO
NO
NO

TABLE 2 Surrogate and Spikes Types and Amounts
ANALYSIS TYPE

SURROGATE
(1.0mL)

LCS/LCSD
MS/MSD SPIKE (1.0mL)

8270

BNA SURROGATE

625 SPIKE

8270SIM

8270SIM SURROGATE

8270SIM

625SIM

625 SIM SURROGATE

SPIKE
625
SIM SPIKE

8081

PESTICIDE SURROGATE

PCB SPIKE

8082

PESTICIDE SURROGATE

PCB SPIKE

DRO(TPHD)

TPHD SURROGATE

TPHD SPIKE

ORO(TPHO)

TPHD SURROGATE

TPHO SPIKE

FLPRO

FLORIDA PRO SURROGATE

FLORIDA PRO SPIKE

8141

8141 SURROGATE

8141/ATRAZINE SIMAZINE SPIKE

619

619 SURROGATE

619 SPIKE

Page 18 of 18

Final
Volume/Solvent
1.0mL/ DCM
1.0mL/ DCM
10.0mL/HEXANE
2.0mL/DCM
1.0mL/ DCM
10.0mL/HEXANE
10.0mL/DCM
1.0mL/DCM

Ultrasonic Extraction and Derivatization for Chlorinated Herbicides
EPA 3550C/8151A

SOP Number: EXT-031
Revision: 23.1
Effective Date: 03/26/18
Supersedes Date: 02/06/17

1.0

SCOPE AND APPLICATION
1.1
This procedure is designed for the preparation of solid samples for the analysis of
chlorinated herbicides.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Soil, sludge, or other solids and concentrated waste

3.0

SUMMARY OF TEST METHOD
3.1
A measured volume of sample, approximately 30 g, or a reduced volume based on
sample matrix, is extracted with 1:1 methylene chloride/acetone using ultrasonic
extraction and esterified.
3.2
The chlorinated herbicides are extracted with solvent and converted to their
Methyl esters using Diazomethane as the derivatizing agent.
3.3
The extract is dried, concentrated, and bottled for analysis of chlorinated
herbicides by gas chromatography with an electron capture detector (GC/ECD).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of analysis by analyzing method blanks.
6.2
Matrix interferences may be caused by contaminants that are co-extracted from
the sample. The extent of matrix interferences will vary considerably from waste
to waste, depending upon the nature and diversity of the waste being sampled.
6.3
Glassware must be scrupulously cleaned. Clean each piece of glassware as soon
as possible after use by rinsing it with the last solvent used in it. This should be
followed by detergent washing with hot water and rinses with tap water, then with
organic-free reagent water. Glassware should be solvent-rinsed with acetone and
pesticide-quality hexane. After rinsing and drying, glassware should be sealed and
stored in a clean environment to prevent any accumulation of dust or other
contaminants. Store glassware inverted or capped with aluminum foil.
Immediately prior to use, glassware should be rinsed with the next solvent to be
used.
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The herbicides, being strong organic acids, react readily with alkaline substances
and may be lost during analysis. Sodium sulfate must be acidified.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Glass beakers – 250 mL
8.2
Kuderna-Danish (K-D) apparatus
8.2.1 Receiver, 10 mL graduated
8.2.2 Evaporation Flask, 500 mL - attached to the receiver with a blue clamp
8.2.3 3-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.3
2-Ball Snyder Column, pre-rinsed three times with methylene chloride
8.4
Hot plate
8.5
Spatula, stainless steel or wooden stirrer.
8.6
1 mL pipette (verified daily before use) or gas tight syringes of varying sizes
8.7
Funnels, glass or Teflon
8.8
Filter Paper – Whatman 41 18.5 cm or equivalent.
8.9
Boiling chips, Teflon or equivalent
8.10 Sonicator- Fisher Scientific Ultrasonic Dismembrator equipped with ¾ inch
disruptor horn.
8.11 Pasteur pipets
8.12 Water bath – Organomation S-Evap-KD Solvent Evaporator, or equivalent,
heated with concentric ring cover and capable of temperature control (± 5°C). The
bath must be used in a hood.
8.13 Analytical balance – capable of weighing to 0.1g and calibrated daily when in use
8.14 Volumetric Flasks – various sizes
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Vials – 2 mL auto-sampler vials with Teflon lined crimp caps and 20 mL vials
with Teflon lined screw caps
1L amber glass jars
10 mg scoop

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. When the
manufacturer fails to provide an expiration date, the expiration date will be 12
months from the date opened or sooner if the reagents show signs of deterioration
such as change in color, clumping, separation, etc. If tests or appearance indicates
the reagent has decomposed or is contaminated, dispose of the reagent and notify
the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard and Reagent Traceability, Documentation, and Preparation).
9.1.1 Deionized water
9.1.2 Sulfuric acid
9.1.3 Acetone
9.1.4 Hexane
9.1.5 Methylene chloride
9.1.6 1:1 Methylene chloride/Acetone – purchased premixed.
9.1.7 Potassium hydroxide pellets
9.1.8 Diazald
9.1.9 Diethyl ether, purchased stabilized with BHT
9.1.10 Ethanol
9.1.11 Isooctane
9.1.12 Methanol
9.1.13 Acetonitrile
9.1.14 1 liter amber jars
9.1.15 Silicic acid – 100 mesh powder
9.1.16 Acidified Glass Wool
9.1.16.1 Pre-extract the glass wool overnight in the liquid/liquid
extractor with Methylene chloride.
9.1.16.2 Rinse the glass wool once with ethyl ether and discard the ethyl
ether.
9.1.16.3 Add enough ethyl ether to cover the glass wool and add 1.0 mL
sulfuric acid slowly and allow soak for 5 minutes.
9.1.16.4 Pour off ethyl ether and allow the glass wool to dry.
9.1.16.5 Record in the Acidified Sodium Sulfate and Glass Wool
Logbook (Attachment 1) and assign a lot number.
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9.1.17 Hydrochloric acid
9.1.18 Acidified Sodium sulfate (ACS) – granular, anhydrous
9.1.18.1 Heat to approximately 400°C for a minimum of 4 hours in a
shallow tray.
9.1.18.2 Allow sodium sulfate to cool and then transfer approximately
2400 grams to a large glass dish.
9.1.18.3 Add sufficient ethyl ether to cover the sodium sulfate. Stir with
a glass rod. Discard the ethyl ether.
9.1.18.4 Add sufficient ethyl ether again to cover the sodium sulfate and
then add 150uLof concentrated sulfuric acid using a 500 µL
syringe. Stir the sodium sulfate with a glass rod and allow to sit
loosely covered with foil to allow the ether to evaporate. Mix 1
g of the resulting solid with 5 mL of organic-free reagent water
and measure the pH of the mixture. It must be below a pH of 4.
If pH is not below 4, repeat the process adding additional 0.1
mL increments of concentrated H2SO4 until pH is below 4.
9.1.18.5 Record in the Acidified Sodium Sulfate and Glass Wool
Logbook (Attachment 1) and assign a lot number. Label all
glass containers of acidified sodium sulfate with the batch
number, the date baked, expiration date and the initials of the
preparer.
9.1.19 Diazomethane
Caution: Diazomethane is a known carcinogen and can explode
violently under certain conditions. Diazomethane decomposes rapidly
in the presence of solids and poses an explosion hazard. ONLY
experienced personnel shall operate the Diazomethane generator.
Under NO circumstances shall an inexperienced person be allowed to
operate it.
9.1.19.1 The entire apparatus should be contained in a hood.
9.1.19.2 DO NOT heat above 90°C - An explosion may result.
9.1.19.3 DO NOT use any type of ground glass joints, glass stirring rods,
or grinding surfaces - An explosion may result.
9.1.19.4 KEEP AWAY from alkaline metals (Na, Mg, etc.) - An
explosion may result.
9.1.19.5 There should be NO solid materials (boiling chips, sediment,
etc) present in the samples or generator.
9.1.19.6 A larger volume of the Diazomethane may be prepared.
9.1.19.7 Assemble the generator. Make sure that the gas trap and
collection flasks are surrounded with an ice bath.
9.1.19.8 Dissolve 20 grams of Diazald in 100 mL of ether and shake
well. Place the solution in a 1 liter amber bottle. Label and cap
the bottle.
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9.1.19.9 Dissolve 20 g of KOH into 32 mL of water and add 40 mL of
ethanol. Place in an amber bottle and cap.
9.1.19.10 Place 45 mL of the Ether/Diazald mixture in the separatory
funnel on the generator with the stopcock closed. Place 20 mL
of the water/Ethanol/KOH mixture in the reaction flask and
submerge in a water bath that is approximately 65 oC. Allow the
system to come to equilibrium for about 20 minutes.
9.1.19.11 Fill the gas trap with ether. Start the generator by SLOWLY
opening the stopcock on the separatory funnel until the Ether
solution begins dripping into the reaction flask. The optimum
flow rate is about 60 drops per minute.
9.1.19.12 As the reaction progresses, a yellow liquid will begin to collect
in the collection flask. Once all the Ether/Diazald mixture has
been exhausted from the funnel, fill it with 10 mL of ether and
allow it to distill as well.
9.1.19.13 Turn off the hot water bath, and disassemble the generator. The
Diazomethane/Ether solution is now ready to use.
9.1.19.14 Record in the Diazomethane Preparation Logbook (Attachment
2) and assign a lot number. Store frozen at ≤ -10 °C in amber
glass bottle until use. Expires according to the manufacturer’s
expiration date or 6 months after preparation whichever is
sooner or if comparisons with quality control check samples
indicate a problem.
9.1.19.15 All volumes can be adjusted to create more or less
Diazomethane.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard and Reagent Traceability,
Documentation, and Preparation).
9.2.1 Surrogate Stock Standard (commercially prepared, 2, 4Dichlorophenylacetic Acid (DCAA), 200 µg/mL in acetone) – store at
room temperature. Expires according to the manufacturer’s expiration
date or if comparisons with quality control check samples indicate a
problem.
9.2.2 Herbicide Surrogate Working Standard (2.0 µg/mL) – add 2.0 mL
surrogate stock standard to a 200 mL volumetric flask and bring to volume
with Acetonitrile. Record in the Standards Preparation Logbook. Transfer
into an amber glass bottle with Teflon lined cap, label with the standard
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name, standard ID, date prepared and expiration date. The solution will
expire 6 months from the date of preparation or manufacturer’s expiration
date whichever occurs first. Store at room temperature.
Stock Spiking Solution (commercially prepared, multi-analyte mix,
100/10000 µg/mL) – store according to manufacturer's instructions.
Expires according to the manufacturer’s expiration date or 6 months after
preparation whichever is sooner or if comparisons with quality control
check samples indicate a problem.
Herbicide Working Spiking Solution (1.0/100 µg/mL) – add 2.0 mL of
stock spiking solution to a 200 mL volumetric flask and bring to volume
with Acetonitrile. Record in the Standards Preparation Logbook. Transfer
into an amber glass bottle with Teflon lined cap, label with the standard
name, standard ID, date prepared and expiration date. The solution will
expire 6 months from the date of preparation or manufacturer’s expiration
date whichever occurs first. Store refrigerated at ≤ 6 °C until use.
Commercially prepared standards at the desired concentration or diluted
with the appropriate solvent may have to be purchased based on the
project or client specified analyte list. These standards will expire
according to the manufacturer’s expiration date or 6 months after
preparation whichever is sooner or if comparisons with quality control
check samples indicate a problem. Store standards according to
manufacturer’s instructions.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples collected in glass containers and are stored at the laboratory using
conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6°C, but not frozen
11.2 Maximum holding time – 14 days from collection to extraction and 40 days from
extraction to analysis

12.0

QUALITY CONTROL
12.1 One method blank, LCS, LCSD, MS, and MSD shall be prepared per batch, a
maximum of twenty samples.
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If insufficient sample is available for a MS and/or MSD then document this on the
Extraction Preparation Form.
QC samples are prepared in the exact manner of the samples using the Procedure
in Section 14.0.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded in the Non-Standard Labware
Logbook and daily calibration verifications for auto- pipettes are recorded in the
Daily Mechanical Pipet Calibration logbook associated with each pipette.

14.0

PROCEDURE
14.1 Rinse all 250 mL beakers with methylene chloride three times. Dispose of the
rinsate in the appropriate solvent waste container.
14.2 Rinse 1L glass amber jars three times with methylene chloride. Dispose of the
rinsate in the appropriate solvent waste container.
14.3 Label each beaker and jar with the last six (6) digits of the sample ID to be
extracted. Fill in the Extraction Preparation Form information as each item is
completed.
14.4 With each extraction batch, a method blank, LCS, LCSD and MS/MSD are
included. If insufficient sample is available for a MS and/or MSD, document on
the Extraction Preparation Form.
14.5 Weigh a 30 g aliquot of acidified sodium sulfate into a methylene chloride rinsed
beaker labeled Blank; repeat for the LCS and LCSD. Record the weight on the
Extraction Preparation Form.
14.6 Homogenize sample by pouring the contents of the sample container onto a piece
of butcher paper and chop and mix with a spatula. Remove any material such as
sticks, leaves, or rocks. Weigh 30 g of homogenized sample to the nearest 0.1 g
into the beaker. Record weight on the Extraction Preparation Form.
14.7 Add approximately 0.1 mL of concentrated HCL to each sample (pH<2),
including QC, and mix well.
14.8 Add approximately 30 g of acidified sodium sulfate to each sample and mix well.
The sample should have a free flowing sandy texture at this point. If not, add
Sodium Sulfate until the sample is free flowing.
14.9 Add 1.0 mL of the surrogate working solution to each beaker. Spike the
LCS/LCSD and the MS/MSD beakers with 1.0 mL of the spiking solution. Mix
well.
14.10 Immediately add at least 100 mL of 1:1 methylene chloride/acetone. The solvent
level should be about 2 inches above the sample in the beaker.
14.11 Sonicate each sample and QC samples for 3 minutes by placing the probe of the
sonicator about ½ inch below the surface of the solvent but above the sediment.
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14.12 Decant and filter extracts through a funnel lined with folded filter paper into a
labeled 1L glass amber jar containing 10 g of acidified sodium sulfate.
14.13 Repeat the extraction two more times with two additional 100 mL portions of 1:1
methylene chloride/acetone. Combine the solvent from each extraction into the
labeled 1L glass amber jar.
14.14 Dry extract for at least 2 hours or overnight in the capped jar.
14.15 Rinse a K-D apparatus three times with methylene chloride. Dispose of the
rinsate in the appropriate solvent waste container.
14.16 Label each K-D apparatus with the last six (6) digits of the sample ID.
14.17 Gently tap the jar to loosen the sodium sulfate in the jar. Pour the extract through
a funnel containing acidified glass wool and collect in a 250 mL K-D apparatus
(evaporation flask and receiver). Tap the jar and empty the remaining jar
contents, including the sodium sulfate into the funnel. Rinse the jar several times
with methylene chloride and pour into the funnel. Rinse the funnel with
methylene chloride. Collect all liquid in the K-D apparatus.
14.18 Add one or two Teflon boiling chips to the labeled K-D apparatus. Rinse the 3
ball Snyder column with methylene chloride. Attach the Snyder column to the
evaporation flask. Place the labeled K-D apparatus on the water bath. Adjust the
vertical position of the apparatus and the water temperature as required to
complete the concentration in 10 to 15 minutes. At the proper rate of distillation
the balls of the column will chatter but the column will not flood with condensed
solvent. When the apparent volume of liquid reaches approximately 5 mL,
remove the labeled K-D apparatus from the water bath and allow it to drain and
cool for at least 10 minutes. Remove the Snyder column and labeled K-D from
the receiver. Label the receiver with the last 6 digits of the sample number.
14.19 Rinse a two-ball micro-Snyder column with methylene chloride. Add another
clean, boiling chip to the receiver and attach the two-ball micro-Snyder column.
Place the labeled receiver apparatus on a hot water bath (water bath below
boiling) so that the concentrator tube is partially immersed in the hot water.
Adjust the vertical position of the apparatus and the water temperature as required
to complete the concentration in 5 to 10 minutes. At the proper rate of
distillation, the balls of the column will actively chatter but the chambers will not
flood with condensed solvent. When the apparent volume of liquid reaches
approximately 0.5 mL, remove the apparatus from the water bath and allow it to
drain for at least 10 minutes while cooling. Remove the Snyder column.
14.20 Adjust the final volume to approximately 1.0 mL with methylene chloride in the
receiver.
14.21 Use a 1.0 mL gas tight syringe or pipette to dilute the extract with 1 mL of
Isooctane and 0.5 mL of methanol. Dilute to a final volume of 4 mL with diethyl
ether.
14.22 Use a disposable 10 mL glass pipette to add 2 mL Diazomethane solution to each
receiver and let the samples stand 10 minutes swirling occasionally. The yellow
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color of Diazomethane should be evident and should persist for this period. If the
yellow color does not persist, more diazomethane should be added.
Add approximately 10 mg of Silicic acid using a 10 mg scoop to each extract to
destroy the excess Diazomethane and allow to stand for 10 minutes with
occasional swirling.
Dilute extract to 10.0 mL with Hexane using a 10mL volumetric flask.
Transfer an aliquot (1 to 2 mL) of the extract to an auto-sampler vial, cap with a
Teflon lined cap, and label with the sample number and test procedure. Dispose of
the remaining extract in the appropriate waste container.
Sign the Extraction Preparation Form. Deliver a copy of the Extraction
Preparation Form and the extracts to the GC Semi-volatiles laboratory. If an
analyst is not available to receive the samples, place on the counter in the
laboratory with the Extraction Preparation Form.
Extracts are analyzed using SOP GC-011 (Chlorinated Herbicides by Gas
Chromatography).

PROCEDURE FOR WASTE SAMPLES
14.28 Rinse 20 mL Scintillation vials with ether. Discard the rinse in the appropriate
waste container. Label each vial with the sample ID to be extracted. Complete
the laboratory extraction sheet with the sample IDs.
14.29 With each extraction batch, a method blank, LCS, LCSD and MS/MSD are
included. If insufficient sample is available for a MS and/or MSD, document on
the Extraction Preparation Form.
14.30 Weigh a 1 g aliquot of acidified sodium sulfate into an ether-rinsed vial labeled
Blank; repeat for the LCS and LCSD. Record the weight on the Extraction
Preparation Form.
14.31 Weigh 1 g of sample to the nearest 0.1 g into the labeled 20 mL vial. Record
weight on the Extraction Preparation Form.
14.32 Add 1.0 mL of the surrogate working solution to each vial. Spike the LCS/LCSD
and the MS/MSD vials with 1.0 mL of the spiking solution. Mix well.
14.33 Bring QC and samples to a volume of 5 mL with Diethyl ether using the marked
vial as a guide.
14.34 Add 2.0 g of the acidified anhydrous Sodium sulfate to each vial.
14.35 Cap and shake each vial for 2 minutes.
14.36 Use a Pasteur pipet to transfer 1.0 mL of the 5 mL extract to a graduated receiver.
Discard the remaining 4 mL of extract.
14.37 Use a 1.0 mL gas tight syringe or pipette to dilute the extract with 1 mL of
Isooctane and 0.5 mL of methanol. Dilute to a final volume of 4 mL with diethyl
ether.
14.38 Use a disposable 10 mL glass pipette to add 2 mL Diazomethane solution to each
receiver and let the samples stand 10 minutes swirling occasionally. The yellow
color of Diazomethane should be evident and should persist for this period.
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14.39 Add approximately 10 mg of Silicic acid to each extract to destroy the excess
Diazomethane and allow to stand for 10 minutes with occasional swirling.
14.40 Dilute extract to 10.0 mL with Hexane.
14.41 Transfer an aliquot (1 to 2 mL) of the extract to an auto-sampler vial, cap with a
Teflon lined cap, and label with the sample number and test procedure. Transfer
the remaining extract to a 20 mL Scintillation vial, cap and store in the extract
cooler.
14.42 Record the final volume on the extraction log as 50 mL. This is due to the
dilution performed when removing 1 mL of the 5 mL extract volume in Step 15.9.
14.43 Sign the Extraction Preparation Form. Deliver a copy of the Extraction
Preparation Form and the extracts to the GC Semi-volatiles laboratory. If an
analyst is not available to receive the samples, place on the counter in the
laboratory with the Extraction Preparation Form.
14.44 Extracts are analyzed using SOP GC-011 (Chlorinated Herbicides by Gas
Chromatography).
15.0

CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative method and SOP GC-011 (Chlorinated Herbicides by
Gas Chromatography) for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
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20.1.2 If a sample has been reported incorrectly for any reason.
21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Disposal)

22.0

REFERENCES
22.1 EPA 8151A
22.2 EPA 3550C
22.3 40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 Procedure step 14.8 – Sodium sulfate is added to the sample prior to addition of
surrogate and spike solutions.
23.2 Procedure step 14.10 – The extraction solvent is added to the sample to be
approximately 2 inches above the sediment in the beaker. Exactly 100 mL is not
measured as stated in the method.
23.3 Method 8151A describes an optional step for hydrolysis of esters. This step is not
performed as part of this procedure.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Prep sheets are available on GCAL’s Intranet under “Prep Menu”
24.3 Attachment 1 – Acidified Sodium Sulfate and Glass Wool Logbook
24.4 Attachment 2 – Diazomethane Preparation Logbook
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TNI requirements for SOPs. Corrected typos and
solvents/reagents in Section 11; increased amount of acid
used in Procedure step 14.7.
Updated acid used for acidification of sodium sulfate and
glass wool from HCl to H2SO4. Adjusted reagent volumes
for preparation of Diazomethane. Added storage
requirements for silicic acid and diazomethane. Added
attachments for reagent preparation logbooks.
Updated procedure for waste samples to use 20 mL
scintillation vials rather than beakers.
Updated procedural step 14.7 to change the volume of HCl
added to a sample; added HCl in the reagent list; deleted
comment that glassware should be acid-rinsed to constant
pH; changed “approximately” to “at least” In step 14.10;
added option to use a pipette in step 14.22 and 15.10
Updated signatories; revised standard storage criteria;
revised standard working standards to use Acetonitrile
instead of Methanol; deleted comment to store silicic acid
at 130oC; changed ACS from pH of 2 to pH of 4 in step
9.1.16.4; deleted spike witness in step 14.9; revised step
14.14 to methylene chloride only; added 40 CFR Part 136
reference
Revised acidified glass wool preparation in section 9.1.16;
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revised section 14.13 to use 1:1 Methylene
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remaining extract.
Updated signatories, annual review - no procedural
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Attachment 1

Acidified Sodium Sulfate/Acidified Glass Wool Logbook

GCAL ID

SODIUM
SULFATE ID

Revision 01: 2/1/2017

GLASS WOOL
LOT #

ANALYST

DATE

ETHYL
ETHER ID

METHYLENE
CHLORIDE ID

SULFURIC
ACID ID

pH (must be <4)

Attachment 2

DIAZOMETHANE PREPARATION
BY METHOD SW-846 8151A

ANALYST:___________________

Diazomethane Batch #:

PREP DATE:_________________
EXP. DATE:_________________

Standard ID

Lot #

Exp Date

Diazald
KOH
Ethyl Alcohol
Ethyl Ether
Preparation of Solutions:
Diazald Soultion: Dissolve 10 g of Diazald into 100 mL of Ethyl Ether.
KOH Solution: Dissolve 10 g of KOH into 16 mL of DI water with 20 mL of Ethyl Alcohol.
Diazomethane Solution: Distill both the Diazald Solution and the KOH Solution.

ANALYST:___________________

Diazomethane Batch #:

PREP DATE:_________________
EXP. DATE:_________________

Standard ID

Lot #

Exp Date

Diazald
KOH
Ethyl Alcohol
Ethyl Ether
Preparation of Solutions:
Diazald Soultion: Dissolve 10 g of Diazald into 100 mL of Ethyl Ether.
KOH Solution: Dissolve 10 g of KOH into 16 mL of DI water with 20 mL of Ethyl Alcohol.
Diazomethane Solution: Distill both the Diazald Solution and the KOH Solution.
EXT-031-A Rev. 02 07/07/16
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Solid Phase Extraction (SPE) for Chlorinated Herbicides
EPA 8151A
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1.0

SCOPE AND APPLICATION
1.1
This procedure is designed for the preparation of aqueous samples and TCLP
extracts for the analysis of chlorinated herbicides.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water

3.0

SUMMARY OF TEST METHOD
3.1
A measured volume of sample, approximately 1000 mL, or a reduced volume
based on sample matrix, is extracted using a solid phase cartridge speed disk.
After conditioning the disk samples are aspirated through the cartridge at low
vacuum. Samples are eluted from the disk using Ethyl acetate. The eluted sample
is esterified with Diazomethane. The chlorinated herbicides are extracted with
solvent and converted to their Methyl esters using Diazomethane as the
derivatizing agent.
3.2
The extract is dried, concentrated, and bottled for analysis of chlorinated
herbicides by gas chromatography with an electron capture detector (GC/ECD).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of analysis by analyzing method blanks.
6.2
Matrix interferences may be caused by contaminants that are co-extracted from
the sample. The extent of matrix interferences will vary considerably from waste
to waste, depending upon the nature and diversity of the waste being sampled.
6.3
Glassware must be scrupulously cleaned. Clean each piece of glassware as soon
as possible after use by rinsing it with the last solvent used in it. This should be
followed by detergent washing with hot water and rinses with tap water, then with
organic-free reagent water. Glassware should be solvent-rinsed with acetone and
pesticide-quality hexane. After rinsing and drying, glassware should be sealed and
stored in a clean environment to prevent any accumulation of dust or other
contaminants. Store glassware inverted or capped with aluminum foil.
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Immediately prior to use, glassware should be rinsed with the next solvent to be
used.
The herbicides, being strong organic acids, react readily with alkaline substances
and may be lost during analysis.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
JT Baker Speedisk H2O-Phobic DVB
8.2
Manifold with vacuum that can maintain 25 inches of Mercury
8.3
1 mL pipette (verified daily before use) or 1 mL gas tight syringe
8.4
Water bath – Organomation S-Evap-KD Solvent Evaporator, or equivalent,
heated with concentric ring cover and capable of temperature control (± 5°C). The
bath must be used in a hood.
8.5
Analytical balance – capable of weighing to 0.1g and calibrated daily when in use
8.6
10 mg scoop
8.7
Volumetric flasks
8.8
Graduated cylinders
8.9
Wide-range pH paper
8.10 Vials – 2 mL auto-sampler vials with Teflon lined crimp caps and 44 mL VOA
vials
8.11 Glass collection chamber
8.12 1L amber glass jars
8.13 Eppendorf – verified daily before use
8.14 125mL glass jar
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REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. When the
manufacturer fails to provide an expiration date, the expiration date will be 12
months from the date opened or sooner if the reagents show signs of deterioration
such as change in color, clumping, separation, etc. If tests or appearance indicates
the reagent has decomposed or is contaminated, dispose of the reagent and notify
the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard & Reagent Traceability, Documentation, and Preparation).
9.1.1 Deionized water
9.1.2 Hydrochloric acid
9.1.3 1:1 Hydrochloric acid (500 mL HCl added slowly to 500mL DI water)
9.1.4 Potassium hydroxide pellets
9.1.5 Diazald
9.1.6 Diethyl ether
9.1.7 Ethanol
9.1.8 Isooctane
9.1.9 Methanol
9.1.10 Silicic acid – 100 mesh powder
9.1.11 Diazomethane
Caution: Diazomethane is a known carcinogen and can explode
violently under certain conditions. Diazomethane decomposes rapidly
in the presence of solids and poses an explosion hazard. ONLY
experienced personnel shall operate the Diazomethane generator.
Under NO circumstances shall an inexperienced person be allowed to
operate it.
9.1.11.1 The entire apparatus should be contained in a hood.
9.1.11.2 DO NOT heat above 90oC - An explosion may result.
9.1.11.3 DO NOT use any type of ground glass joints, glass stirring rods,
or grinding surfaces - An explosion may result.
9.1.11.4 KEEP AWAY from alkaline metals (Na, Mg, etc.) - An
explosion may result.
9.1.11.5 There should be NO solid materials (boiling chips, sediment,
etc.) present in the samples or generator.
9.1.11.6 A larger volume of the Diazomethane may be prepared.
9.1.11.7 Assemble the generator. Make sure that the gas trap and
collection flasks are surrounded with an ice bath.
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9.1.11.8 Dissolve 10 grams of Diazald in 100 mL of ether and shake
well. Place the solution in a 1 liter amber bottle. Label and cap
the bottle.
9.1.11.9 Dissolve 10 g of KOH into 16 mL of water and add 20 mL of
ethanol. Place in an amber bottle and cap.
9.1.11.10 Place 45 mL of the Ether/Diazald mixture in the separatory
funnel on the generator with the stopcock closed. Place 20 mL
of the water/Ethanol/KOH mixture in the reaction flask and
submerge in a water bath that is approximately 65oC. Allow the
system to come to equilibrium for about 20 minutes.
9.1.11.11 Fill the gas trap with ether. Start the generator by SLOWLY
opening the stopcock on the separatory funnel until the Ether
solution begins dripping into the reaction flask. The optimum
flow rate is about 60 drops per minute.
9.1.11.12 As the reaction progresses, a yellow liquid will begin to collect
in the collection flask. Once all the Ether/Diazald mixture has
been exhausted from the funnel, fill it with 10 mL of ether and
allow it to distill as well.
9.1.11.13 Turn off the hot water bath, and disassemble the generator. The
Diazomethane/Ether solution is now ready to use.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. Label all working
standards with date prepared, concentration, standard ID number, expiration date
and the initials of individual preparing the standard. Record all standard
preparations in the Standard Preparation Logbook. Label prepared standards as
described in SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.2.1 Surrogate Stock Standard (commercially prepared, 2, 4Dichlorophenylacetic Acid (DCAA), 200 µg/mL in acetonitrile) – store at
room temperature. Expires according to the manufacturer’s expiration date
or if comparisons with quality control check samples indicate a problem.
9.2.2 Surrogate Working Standard (2.0 µg/mL) – add 2.0 mL surrogate stock
standard to a 200mL volumetric flask and bring to volume with
Acetonitrile. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store at room temperature.
9.2.3 Stock Spiking Solution (commercially prepared, multi-analyte mix,
100/10000 µg/mL) – store according to manufacturer's instructions until
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use. Expires according to the manufacturer’s expiration date or if
comparisons with quality control check samples indicate a problem.
Working Spiking Solution (1.0/100 µg/mL) – add 1.0 mL of stock spiking
solution to a 100mL volumetric flask and bring to volume with
Acetonitrile. Record in the Standards Preparation Logbook. Transfer into
an amber glass bottle with Teflon lined cap, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire 6
months from the date of preparation or manufacturer’s expiration date
whichever occurs first. Store according to manufacturer's instructions.
Commercially prepared standards at the desired concentration or diluted
with the appropriate solvent may have to be purchased based on the
project or client specified analyte list. These standards will expire
according to the manufacturer’s expiration date or 6 months after
preparation whichever is sooner or if comparisons with quality control
check samples indicate a problem. Store standards according to
manufacturer’s instructions.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples collected in glass amber containers and are stored at the laboratory using
conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6° C, but not frozen
11.2 Maximum holding time – 7 days from collection to extraction and 40 days from
extraction to analysis

12.0

QUALITY CONTROL
12.1 One method blank, LCS, LCSD, MS, and MSD shall be prepared per batch, a
maximum of twenty samples.
12.2 If insufficient sample is available for a MS and/or MSD then document this on the
Extraction Preparation Form.
12.3 QC samples are prepared in the exact manner of the samples using the Procedure
in Section 14.0.
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13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded electronically and daily
calibration verifications for auto- pipettes are recorded in the Daily Mechanical
Pipet Calibration logbook associated with each pipette.

14.0

PROCEDURE
14.1 Rinse 1L graduated cylinders and 1L glass amber jars three times with methylene
chloride. Dispose of the rinsate in the appropriate solvent waste container.
14.2 Label each jar with the last six (6) digits of the sample ID to be extracted. Fill in
the Extraction Preparation Form information as each item is completed.
14.3 With each extraction batch, a method blank, LCS, LCSD and MS/MSD are
included. If insufficient sample is available for a MS and/or MSD, document on
the Extraction Preparation Form.
14.4 Measure a 1000 mL aliquot of DI water into a graduated cylinder and transfer into
a methylene chloride rinsed jar labeled Blank; repeat for the LCS and LCSD.
Record the volume on the Extraction Preparation Form.
14.5 Use a Sharpie to mark the water meniscus on each sample container. This mark
will later be used to determine the initial by refilling to the mark with water and
measuring in a 1000mL graduated cylinder. This volume is recorded on the
extraction form. For TCLP extracts, use a 100mL graduated cylinder to measure
100mL of extract. In addition, the daily TBLK must be prepped.
14.6 Check the pH of each sample using a Pasteur pipette and strip of pH paper. Adjust
pH to <2 using concentrated HCl if necessary. The blank and LCS will also be
adjusted to pH <2.
14.7 Add 1.0 mL of the surrogate working solution to each jar. Spike the LCS/LCSD
and the MS/MSD jars with 1.0 mL of the spiking solution. Mix well.
14.8 Condition speeddisk by performing the following steps in order:
14.8.1 After each addition, pull the liquid through the disk but do not allow the
disk to run dry between and after each step.
14.8.2 Pour 6 mL of Methanol into disk, allow to soak for 2 minutes, and pull
through. Repeat with an additional 6 mL.
14.8.3 Pour 6 mL of DI water into disk, allow to soak for 2 minutes, and pull
through.
14.8.4 Pour 6 mL of 1:1 HCl into disk, allow to soak for 2 minutes, and pull
through.
14.9 Aspirate the entire sample through the disk slowly. The sample should drain
through in approximately 30 minutes to 1 hour.
14.10 Dry the disk under vacuum for 10 minutes. Check the apparatus for any water
condensation. If any is found dry with a Kim-wipe before performing sample
elution.
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14.11 Set-up the apparatus for sample elution into the VOA vial. Rinse the sample bottle
with 6 mL of Ethyl acetate and pour into disk. Allow to soak for 10 minutes.
14.12 Elute the Ethyl acetate into the VOA vial slowly. Repeat with a second 6 mL
aliquot of Ethyl acetate, and once again, allow to soak for 10 minutes prior to
elution.
14.13 Pour the sample into a glass concentrator tube.
14.14 Evaporate the sample slowly under a stream of Nitrogen to 1.0 mL.
14.15 Use a 1.0 mL gas tight syringe or Eppendorf to dilute the extract with 1 mL of
Isooctane and 0.5 mL of methanol. Dilute to a final volume of 4 mL with diethyl
ether.
14.16 Use an Eppendorf to add 2 mL Diazomethane solution to each receiver and let the
samples stand 10 minutes swirling occasionally. The yellow color of
Diazomethane should be evident and should persist for this period. In the event
that the yellow does not persist, add additional increments of 0.5 mL of
Diazomethane solution and let stand for 10 more minutes.
14.17 Add approximately 10 mg of Silicic acid to each extract to destroy the excess
Diazomethane and allow to stand for 10 minutes with occasional swirling.
14.18 Dilute extract to 10.0 mL with Hexane using a 10mL class A volumetric flask.
14.19 Transfer an aliquot (1 to 2 mL) of the extract to an auto-sampler vial, cap with a
Teflon lined cap, and label with the sample number and test procedure. Discard
the remaining extract.
14.20 Sign the Extraction Preparation Form. Deliver a copy of the Extraction
Preparation Form and the extracts to the GC Semi-volatiles laboratory. If an
analyst is not available to receive the samples, place on the counter in the
laboratory with the Extraction Preparation Form.
14.21 Extracts are analyzed using SOP GC-011 (Chlorinated Herbicides by 8151A).
15.0

CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
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Refer to the determinative method and SOP GC-011 (Chlorinated Herbicides by
8151A) for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 EPA 8151A
22.2 EPA 3535A
22.3 JT Baker Application Note
22.4 40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Prep sheets are available on GCAL’s Intranet
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revised procedure step 14.4 to measure using a
graduated cylinder; changed procedural steps 14.5
and 14.6; deleted spike witnessing from step 14.7;
changed vacuum drying of disk to 1 hour; added
reference to 40 CFR 136.
Updated Equipment and Supplies section 8.0;
deleted Sulfuric acid from Reagents and Standards
section 9.1; procedural information added for TCLP
in section 14.5; added comments to allow to soak for
2 minutes to procedure section 14.8 and 14.12;
revised drain time to 30 minutes to 1 hour in section
14.9; changed vacuum dry time to 10 minutes in
section 14.10; revised section 14.16 to use an
Eppendorf and added a contingency should yellow
color not persist.
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TCLP / SPLP Non-Volatile Extraction
SW-846 1311 / 1312
1.0

SCOPE AND APPLICATION
1.1
TCLP and SPLP are designed to determine the mobility of both organic and
inorganic analytes present in liquid, solid, and multiphasic wastes.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Soil, water, waste

3.0

SUMMARY OF TEST METHOD
3.1
For liquid wastes (i.e., those containing less than 0.5% dry solid material), the
waste, after filtration through a 0.6 to 0.8 μm glass fiber filter, is defined as the
TCLP or SPLP extract.
3.2
For wastes containing greater than or equal to 0.5% solids, the liquid, if any, is
separated from the solid phase and stored for later analysis; the particle size of the
solid phase is reduced, if necessary. The solid phase is extracted with an amount
of extraction fluid equal to 20 times the weight of the solid phase. The extraction
fluid employed is a function of the alkalinity of the solid phase of the waste.
Following extraction, the liquid extract is separated from the solid phase by
filtration through a 0.6 to 0.8 μm glass fiber filter.
3.3
If compatible (i.e., multiple phases will not form on combination), the initial
liquid phase of the waste is added to the liquid extract, and these are analyzed
together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield a volume-weighted average concentration.
3.4
TCLP extracts are submitted for analysis of TCLP Semivolatiles, Pesticides,
Herbicides, or Metals or additional test methods as requested.
3.5
SPLP extracts are submitted for analysis of SPLP Semivolatiles, Pesticides,
Herbicides, or Metals or additional test methods as requested.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)
4.2
Sample types to be used for determining matrix spikes:
4.2.1 Wastewater – any water submitted from a municipality, industry, or waters
of the State that contains dissolved or suspended mater. This designation
is not to be used for percent solid determination. This designation is
strictly to be used for assigning MS per sample type per batch.
4.2.2 Organic – any non-aqueous phase liquid.
4.2.3 Soil – complex mixture of inorganic material (clay, silt, sand, etc.)
decaying organic matter, water, air and living organisms. Any soil
submitted to the laboratory is assumed to be contaminated.
4.2.4 Solid – any solid material other than a soil. Each will be evaluated
independently to determine if it is a separate matrix type for the purpose of
spiking. The Extraction Supervisor is to be notified if the extraction
technician is unsure of the sample types that will require a matrix spike.
4.2.5 NOTE: The TCLP Technician will identify the sample(s) to be used for
the matrix spike. The TCLP Technician will aliquot the leachate and
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identify the aliquot(s) for the MS. Samples identified as the matrix spike
will be designated as “MS” on the sample label. Once the Leaching
process has been completed and the MS designated on the sample labels,
the leachates will be sent for preparative extraction or analysis as
appropriate.
5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of analysis by analyzing method blanks.
6.2
Potential interferences that may be encountered during analysis are discussed in
the analytical SOPs.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar
with the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should
be performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Agitation apparatus capable of end-over-end rotation @ 30 ± 2 rpm
8.2
pH meter (accurate to 0.05 pH unit) – calibrated each day used
8.3
pH electrode with automatic temperature compensation
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8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
9.0

Analytical balance – accurate to 0.1 grams, calibrated each day used
Plastic extraction bottles (metals only) – TCLP jug
Teflon extraction bottles – TCLP jug
Filter holder – 150mm polypropylene
Glass fiber filters, 150 mm, 0.6 to 0.8 µm pore size- acid washed
Stainless steel spatula or scoopula
250 mL glass beaker or equivalent
Hot plate/ magnetic stirrer
Magnetic stir bars
Graduated cylinders –1000 mL glass
Vacuum pump and manifold
1 mm and 9.5 mm sieves
1 L Plastic bottles (metals extract)
1 L Amber glass bottles (organics extract)
Min/Max Thermometer, calibrated
Carboy for extraction fluids preparation and storage

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to
manufacturer’s instruction and will expire on the date specified by the
manufacturer. When the manufacturer fails to provide an expiration date, the
expiration date will be 12 months from the date opened or sooner if the reagents
show signs of deterioration such as change in color, clumping, separation, etc. If
tests or appearance indicates the reagent has decomposed or is contaminated,
dispose of the reagent and notify the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard & Reagent Traceability Documentation and Preparation).
9.1.1 Deionized (DI) water
9.1.2 Glacial acetic acid
9.1.3 Sodium hydroxide (50%), commercially prepared
9.1.4 Hydrochloric acid (1N) – add 8.3 mL of concentrated HCl to a 100 mL
volumetric flask containing approximately 50mL of DI water and dilute to
volume with DI water
9.1.5 1:1 Nitric acid
9.1.6 60/40 Weight percent mixture of Sulfuric and Nitric Acids
9.1.7 pH Buffers necessary for calibration
9.1.8 TCLP Extraction Fluid # 1 – Add 114 mL of acetic acid and 70 mL 50%
NaOH to 5 gallons of DI water. Check the pH. When correctly prepared,
the pH of this fluid will be 4.93 ± 0.05 pH units (4.88-4.98). If the pH is
not within the acceptable range, then the extraction fluid must be
discarded and new fluid prepared. Record in the Extraction Fluid 1
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9.2

10.0

Logbook and assign a laboratory ID. Label the Extraction Fluid container
with the appropriate label.
9.1.9 TCLP Extraction Fluid #2 – Add 114 mL of acetic acid to 5 gallons of DI
water. Check the pH. When correctly prepared, the pH of this fluid will
be 2.88 ± 0.05 pH units (2.83-2.93). If the pH is not within the acceptable
range, then the extraction fluid must be discarded and new fluid prepared.
Record in the Extraction Fluid 2 Logbook and assign a laboratory ID.
Label the Extraction Fluid container with the appropriate label.
9.1.10 SPLP Extraction Fluid #1 – Add the 60/40 weight percent mixture of
Sulfuric and Nitric acids (or a suitable dilution) to Deionized water until
the pH is 4.20 ± 0.05. The fluid is used to determine the leachability of
soil from a site that is east of the Mississippi River, and the leachability of
wastes. Note: Solutions are unbuffered and exact pH may not be attained.
9.1.11 SPLP Extraction Fluid #2 - Add the 60/40 weight percent mixture of
Sulfuric and Nitric acids (or a suitable dilution) to Deionized water until
the pH is 5.00 ± 0.05. The fluid is used to determine the leachability of
soil from a site that is west of the Mississippi River.
9.1.12 Note: The extraction fluids should be monitored for impurities. The pH is
to be checked prior to use to ensure that the fluid was made up accurately.
If impurities are found or the pH is not within the above specifications, the
fluid will be discarded and fresh extraction fluid prepared.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard & Reagent Traceability
Documentation and Preparation).
9.2.1 Not applicable; standards are added by the analytical laboratory.

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001(Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.
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11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – None
11.2 Maximum holding time
11.2.1 Semivolatiles – 14 days from collection to TCLP/SPLP preparation; 7
days from TCLP/SPLP preparation to extraction; 40 days from extraction
to analysis
11.2.2 Metals (other than mercury) – 180 days from collection to TCLP/SPLP
preparation; 180 days from TCLP/SPLP preparation to analysis
11.2.3 Mercury – 28 days from collection to TCLP/SPLP preparation; 28 days
from TCLP/SPLP preparation to analysis

12.0

QUALITY CONTROL
12.1 A TCLP/SPLP blank is prepped and analyzed with each batch.
12.2 A matrix spike sample is assigned for each sample type submitted to the
laboratory. If all samples are the same type then at least one matrix spike will be
performed. Spiking is performed prior to secondary extraction or digestion.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 pH meters will be calibrated each day in use.
13.3 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded in the Non-Standard Labware
Logbook and daily calibration verifications for auto- pipettes are recorded in the
Daily Mechanical Pipet Calibration logbook associated with each pipette.
13.4 Quarterly verification of ambient air (min/max thermometers) will be noted on
thermometer Calibration Log including any correction factor necessary.

14.0

PROCEDURE
14.1 Preliminary Evaluations
14.1.1 Preliminary evaluations will be done on a minimum 100 g aliquot of
sample.
14.1.2 If the waste will obviously yield no liquid when subjected to pressure
filtration (i.e., is 100% solids) the preliminary test is not required.
Proceed to Procedure 14.6.
14.1.3 Weigh a plastic cup for aqueous samples or 150mL beaker for organic
samples.
14.1.4 Weigh a 0.8 µm filter and place on the screen of the filter apparatus.
Assemble the filter apparatus.
14.1.5 Weigh a wide mouth 500 mL Teflon bottle.
14.1.6 Homogenize the sample and weigh a minimum of 100 grams of sample
in cup or beaker and record the weight in the logbook. Allow to settle or
centrifuge.
14.1.7 Place the bottle under the filter apparatus.
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14.1.8

Pour the liquid sample into the filtering apparatus followed by the solid
portion of the sample. Reweigh the cup and subtract the weight of the
residue from the weight of the sample to be filtered.
14.1.9 Apply pressure to the Millipore filter apparatus to 10 psi. Filter until no
liquid passes through the filter for 2 minutes. Increase the pressure in 10
psi increments up to 50 psi. After each incremental increase of 10 psi, if
no liquid has passed through the filter for 2 minutes, proceed to the next
10 psi increment.
14.1.10 Relieve the pressure from the filter apparatus when the gas flows
through the filter or when there is more than 2 minutes between drops of
filtrate at 50 psi.
14.1.11 Weigh the bottle and filtrate. Subtract the weight of the bottle from the
weight of the bottle and filtrate. This is the liquid phase.
14.1.12 Subtract the liquid phase from the weight of the total sample. This is the
solid phase.
NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously
contain some material that appears to be a liquid. Even after applying
vacuum or pressure filtration, this material may not filter. If this is the
case, the material within the filtration device is defined as a solid and is
carried through the extraction as a solid. Do not replace the original filter
with a fresh filter under any circumstances. Use only one filter.
14.1.13 % Solids = (weight of solid phase/ total weight of sample) x 100.
Proceed to 14.1.14 if it is obvious solids >0.5% and no liquid contained
in filter.
14.1.14 Remove the solid phase and filter and dry at 100±20ºC until two
successive weighings are within ± 1% of each other. If organic film or
odor present, do not heat, air dry overnight. If no visible solids and only
film, sample is a liquid.
(𝐖𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐝𝐫𝐲 𝐬𝐚𝐦𝐩𝐥𝐞+𝐟𝐢𝐥𝐭𝐞𝐫)− 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐟𝐢𝐥𝐭𝐞𝐫
14.1.15 % dry solids =
× 100
𝐈𝐧𝐢𝐭𝐢𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐬𝐚𝐦𝐩𝐥𝐞

14.2

14.1.16 If the percent dry solids is less than 0.5%, then proceed to Procedure
14.4.
14.1.17 If the sample contains > 0.5% solids, but less than 100% solids, go back
to 14.0 with fresh sample. After filtration to to 14.5.
Determination of extraction fluid for TCLP
14.2.1 Solids from samples which are 100% solid or > 0.5% solids (solid portion)
are prepared and extracted as follows.
14.2.2 Label with the sample number, a 250 mL glass beaker, and TCLP jug. A
plastic TCLP jug may be used if the extract is to be analyzed for metals
only. If organics will be analyzed, a Teflon TCLP jug must be used.
14.2.3 Weigh a small sub-sample of the solid phase of the waste and reduce to a
particle size of approximately 1 mm. Sieve if necessary. Transfer 5.0
grams of sample into the 4 oz. wide-mouth jar.
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14.3

14.4
14.5

14.6

14.2.4 Add 96.5 mL (± 1 mL) of DI water to the 4 oz. wide-mouth jar. Add a stir
bar, and place the sample on a magnetic stirrer and stir vigorously for 5
minutes. Measure and record the pH in the TCLP log book. If the pH is
<5, extraction fluid #1 shall be used. If the pH measured is >5, add 3.5
mL of 1.0 N HCL to the jar and slurry the mixture. Heat to 50ºC. Hold at
this temperature for 10 minutes. Remove from the hot plate and cool to
room temperature. Measure the pH. If the measured pH is <5, then
extraction fluid #1 will be used. If it is >5, then extraction fluid #2 must
be used. Record the fluid used in the TCLP Extractions Logbook.
Determination of extraction fluid for SPLP
14.3.1 For soils, if the sample is from a site that is east of the Mississippi River,
extraction fluid #1 should be used. If the sample is from a site west of the
Mississippi River, extraction fluid #2 should be used.
14.3.2 For wastes, extraction fluid #1 should be used
14.3.3 For cyanide-containing wastes and/or soils, DI water must be used
because leaching of cyanide-containing samples under acidic conditions
may result in the formation of hydrogen cyanide gas
Procedure for liquid samples (less than 0.5% solid)
14.4.1 If the % solids is <0.5%, the filtered liquid is the TCLP or SPLP extract.
Procedure for multiphase samples
14.5.1 If the percent solids is >0.5%, weigh sufficient sample to generate at least
100 g of solid material for the extraction process. The volume or weight of
sample to be extracted/leached will be adjusted by the TCLP Technician
to insure that sufficient leachate is available for the matrix spike aliquot.
The aliquot used in 14.1 may be appropriate for use if an adequate amount
of solid was obtained. The amount of solid necessary is dependent upon
whether sufficient amount of extract will be produced to support the
analysis. Additional sample can be filtered to obtain sufficient leachate
(combined liquid and tumbled liquid). Record all information in the TCLP
Extraction Log book. This Logbook must be completed for each sample.
Store the liquid phase at 4 ± 20C.
14.5.2 Perform the extraction of the solids as listed in the 100% solid section
(14.6).
Procedure for samples with no free liquid (100% solid)
14.6.1 Weigh 100g of sample into the labeled TCLP jug.
Note: The Technician must complete the “sample description” field in
the log book. The sample description must describe the material found
in the sample container.
14.6.2 Slowly add the appropriate extraction fluid (determined by section 14.2)
in the amount of 20 times the sample weight (accounting for % solids).
14.6.3 Secure the bottle in the agitation device and rotate at 30 rpm for 18 ± 2
hours. The temperature must be maintained at 23 ± 20C during the
TCLP extraction. Document the min/max temperature in the TCLP
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Extractions Logbook. Temperature shall be monitored for the entire
room and not any individual rotator cabinet.
14.6.4 After rotation, allow the sample to stand and settle for at least 30
minutes before filtration.
14.6.5 Assemble a filtration vessel and filter the sample through new acid
rinsed filter paper. Vacuum filtration can only be used for wastes with
<10% solids content.
14.6.6 After the sample has been filtered, for 100% solids, the filtrate is the
TCLP extract. For % solid samples, combine the filtrate with the initial
liquid phase if compatible. If incompatible, each phase is prepped and
analyzed separately.
14.6.7 The TCLP Extraction Technician will determine which samples are to
be used for the matrix spike. The MS samples will be determined for
each sample type identified in section 4.2. The TCLP Extraction
Technician will aliquot the leachate and label the matrix spike as “MS”.
14.6.8 Notify metals prep analyst of TCLP extracted samples needing metals
analysis.
14.6.9 Record the pH. Preserve the metals aliquot of the extract to a pH of <2
with 1:1 Nitric acid. This step will be performed by the metals prep
analyst. Store non-metal extracts at 4 ± 20C until ready to proceed with
the preparation and/or analysis procedures required for the analytes of
interest.
14.6.10 Extract samples for semi-volatile analysis using the applicable SOP.
15.0

CALCULATIONS
15.1 Weight of original sample (grams) – amount of liquid = grams of solid
15.2 % Solid = (grams solid / grams of sample) * 100
15.3 Amount of extraction Fluid #1 to be used = Weight of solid x 20
15.4 Final analyte concentration (multi-phase samples) = (V1)(C1) + (V2)(C2)
V1 + V2
Where:
V1 = the volume of first phase (L)
C1 = the concentration in the first phase (mg/L)
V2 = the volume of second phase (L)
C2 = the concentration in the second phase (mg/L)

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
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18.1
18.2

Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
Refer to GCAL QAM Section 10.2 (Pollution Prevention).

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Actions) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage and Disposal).

22.0

REFERENCES
22.1 SW-846 1311
22.2 SW-846 1312
22.3 40CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1 – TCLP Preliminary Test Logbook
24.3 Attachment 2 – Extraction Fluid #1 Logbook
24.4 Attachment 3 – Extraction Fluid #2 Logbook
24.5 Attachment 4 – TCLP Extraction Logbook
24.6 Attachment 5 – SPLP Extraction Logbook
24.7 Attachment 6 – TCLP Rotator Form
24.8 Attachment 7 – pH Meter Calibration Logbook
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Document Review and Revision History
Note: Actions older than 5 years may be removed from this record.
Approval
Date
08/27/12

Revision
No.
10

09/24/12

11

10/11/13

12

12/16/13

13

01/21/16

14

08/12/16

15

09/12/16

16

11/01/17

16.1

Record of Activity
Previous version. Added sample types to be
used for matrix spike determination to the SOP.
New SOP Format. Clarified sample types to be
used for matrix spike determination.
Incorporated the procedure for SPLP
(previously SOP EXT-070). Re-sorted
procedure sections to match the flow of sample
prep; added language consistent with the SOP
for volatile extractions. Corrected QC
requirements.
Updated the sodium hydroxide reagent to
reflect the use of 1:1 (50%) rather than 12N.
Updated the procedure for preparation of
Extraction Fluid #1. Added the requirement to
cool the sample to room temperature before
measuring pH (section 14.2.4).
Updated SDS terminology. Updated bottle ware
to reflect what is being used in lab. Reorganized
procedure text for clarity. Updated SOP
references titles; Corrected temperature range
typos in 14.5.1, 14.6.3 and 14.6.9 to specify
+ 20 C. Updated signatories.
Updated signatories; updated Equipment &
Supplies; revised 9.1.8 to discard fluid if pH is
not within range; added comment to spike
before secondary extraction; deleted 12.4;
added Note to 14.1.12; revised steps 14.1.14,
14.1.15, 14.1.16 and 14.1.17; revised step
14.5.1; added 40CFR Part 136 reference;
Addition of quarterly ambient air verification
section 13.4; addition of temperature
monitoring for entire room in section 14.6.3
Annual review – no change.
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Attachment 1
TCLP PRELIMINARY TEST
SAMPLE ID:
DESCRIPTION:
ANALYST:
DATE:
Weight (g)
A cup
B filter
C bottle
D subsample of waste (100 g min)
E (cup + residue (subsample that adhered to cup)) - cup
F subsample of waste filtered (D-E)
G bottle + filtrate
H filtrate (G-C)
I filter + solids
J wet solids (I-B)
K theoretical weight of solids (F-H)
L %solid (J/F)*100
M Dry solids (I-B after air or oven drying)^
N % Dry solids (M/F)*100

____ no visible solids - appears to be organic film (extract is filtered liquid)
^ - required if liquid is intrained in filter

SAMPLE ID:
DESCRIPTION:
ANALYST:
DATE:
Weight (g)
A cup
B filter
C bottle
D subsample of waste (100 g min)
E (cup + residue (subsample that adhered to cup)) - cup
F subsample of waste filtered (D-E)
G bottle + filtrate
H filtrate (G-C)
I filter + solids
J wet solids (I-B)
K theoretical weight of solids (F-H)
L %solid (J/F)*100
M Dry solids (I-B after air or oven drying)^
N % Dry solids (M/F)*100

____ no visible solids - appears to be organic film (extract is filtered liquid)
^ - required if liquid is intrained in filter

Reviewer/Date:
Secondary Reviewer/Date:

Revision 03: 08/01/2016

Attachment 2

EXTRACTION FLUID #1
pH Control Limits: 4.93 ± 0.05 (4.88 - 4.98)

LOG ID:

Logbook #

Page #

Solvent #

DATE:

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:

INITIALS:

50% NaOH LOT #:
FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

Page #

Solvent #

DATE:

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:

INITIALS:

50% NaOH LOT #:
FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

DATE:
INITIALS:

Page #

Solvent #

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:
50% NaOH LOT #:
FINAL pH:

Reviewer/Date:

Rev. 004: 12/16/13

Attachment 3

EXTRACTION FLUID #2
pH Control Limits: 2.88 ± 0.05 (2.83 to 2.93)

LOG ID:

Logbook #

Extraction fluid was prepared by adding 114 mL of
Acetic Acid to 5 gallons of DI water.

Page #

Solvent #

DATE:

ACETIC ACID LOT #:

INITIALS:

FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

Extraction fluid was prepared by adding 114 mL of
Acetic Acid to 5 gallons of DI water.

Page #

Solvent #

DATE:

ACETIC ACID LOT #:

INITIALS:

FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

DATE:
INITIALS:

Reviewer/Date:

Rev. 004: 12/26/13

Extraction fluid was prepared by adding 114 mL of
Acetic Acid to 5 gallons of DI water.

Page #

Solvent #

ACETIC ACID LOT #:
FINAL pH:

Attachment 4
TCLP EXTRACTIONS
Temp. Controls: 23 ± 2 ◦C
Thermometer ID: ________________
ANALYST:______________________________
DATE:_________________________________

HBN:
BATCH:

_______________

Min. Temp ◦C: ________________

_______________

Max. Temp ◦C: ________________

Sample Number:
Sample Description
Matrix Spike Required
100% solid (Skip to 3)*



Sample is <100%



1. FILTRATION (Pressure Filtration is Required if Solids are ³
10%)

Filter Weight

(F)

Filtrate Vessel Weight

(V)

Subsample Weight (100 g minimum)

(S)

Weight of Liquid Phase (V+liquid)-V

(L)

Weight of Solid Phase (S-L)

(SP)

% Solids (SP/S) x 100 *

(%S)

%Dry Solids = [(Dried SP-F)/S] x 100*

(%DS)

2.EXTRACTION FLUID DETERMINATION

Particle Size Reduced (app. 1mm)



Actual Weight of subsample (5.0± 0.1g)
Actual volume of water (96.5± 1mL)
Initial pH (After 5 min. mixing)

"pH-1"

Ö If pH >5, if 3.5 mL 1N HCl added
Ö If heated and held at 50oC for 10 minutes
Second pH

"pH-2"

If pH-1 or pH-2 <5.0 use Fluid 1



If pH-2 >5.0 use Fluid 11



3. PREPARATION FOR EXTRACTION PROCEDURE*

Particle Size Reduced (95. mm max)
Weight of Solids to be Extracted


(X)

Filtrate Vessel Weight (multiphasic)

(EV)

Weight of Filtrate + Vessel (multiphasic)

(EF)

Amount of Fluid Needed = 20 x X
4. TCLP ROTATION (Rotate for 18 ± 2 hours at 23 ± 2 ◦C and 30 ±
2 rpm)

Start Time/ Stop Time
5. FINAL TCLP EXTRACT
If the phases will be analyzed separately, determine the volume of
each phase:

Volume Extract obtained in Step 5 (EF-EV)
Volume filtrate from Step 4 (L)
pH of TCLP Extract (If two phase,record pH for each phase)
* If sample is <0.5 %S or <0.5 %DS; Filter sample , collect filtrate and skip to 6. If sample is 100% solid, use 100 grams sample and 2000mLs fluid.
%DS is only performed if it is suspected that after drying, the %S will be <0.5%.
Ext. Fluid #1 Lot:__________________________

Ext. Fluid #1 pH (4.88-4.98):________________

Rotator ID:________________________

Ext. Fluid #2 Lot:__________________________

Ext. Fluid #2 pH (2.83-2.93):________________

Rotation Start Date:__________________

Balance ID: ______________________________

TCLP Extractions, Rev 7, 08/31/16

Rotation Stop Date:__________________

Reviewer/Date:_____________________

Attachment 5
SPLP EXTRACTIONS
Temp. Controls: 23 ± 2 ◦C
ANALYST: ______________________________
DATE: _________________________________

HBN:
BATCH:

_______________
_______________

Min. Temp ◦C: __________________
Max. Temp ◦C: __________________

Sample Number:
Sample Description
Matrix Spike Required
100% solid (Skip to 3)*



Sample is <100%



1. FILTRATION (Pressure Filtration is Required if Solids are ³
10%)

Filter Weight

(F)

Filtrate Vessel Weight

(V)

Subsample Weight (100 g minimum)

(S)

Weight of Liquid Phase (V+liquid)-V

(L)

Weight of Solid Phase (S-L)

(SP)

% Solids (SP/S) x 100 *

(%S)

%Dry Solids = [(Dried SP-F)/S] x 100*

(%DS)

2.EXTRACTION FLUID DETERMINATION

Sample is from East side of MS river - Fluid 1



Sample is from West side of MS river - Fluid 2



Waste Sample - Fluid 1



Possible Containing Cyanide - Use DI H2O



3. PREPARATION FOR EXTRACTION PROCEDURE*

Particle Size Reduced (95. mm max)
Weight of Solids to be Extracted


(X)

Filtrate Vessel Weight (multiphasic)

(EV)

Weight of Filtrate + Vessel (multiphasic)

(EF)

Amount of Fluid Needed = 20 x X
4. SPLP ROTATION (Rotate for 18 ± 2 hours at 23 ± 2 ◦C and 30 ±
2 rpm)

Start Time/ Stop Time
5. FINAL SPLP EXTRACT
If the phases will be analyzed separately, determine the volume of
each phase:

Volume Extract obtained in Step 5 (EF-EV)
Volume filtrate from Step 4 (L)
pH of SPLP Extract (If two phase,record pH for each phase)
* If sample is <0.5 %S or <0.5 %DS; Filter sample , collect filtrate and skip to 6. If sample is 100% solid, use 100 grams sample and 2000mLs fluid.
%DS is only performed if it is suspected that after drying, the %S will be <0.5%.
Ext. Fluid #1 pH/ID: _____________________________

Rotator ID: ___________________________

Ext. Fluid #2 pH/ID: _____________________________

Rotation Start Date: ____________________

Balance ID: 1117331003

Rotation Stop Date: ____________________

Reviewer/Date: _______________________
Revision 005: 5/7/2014

1

Attachment 6

TCLP ROTATORS

Control Limits: 30 ± 2 rpm
DATE

Revision 003: 10/24/2013

ROTATOR ID

REVOLUTIONS PER MINUTE

ANALYST

1

Attachment 7
pH Meter Calibration Logbook
QC Limits: True Value ± 0.05 pH units
Slope Limits: 92-108
Calibration
Date

Calibration
Time

Analyst

pH
Meter

Buffer #1

Lot #

Buffer #2

Lot #

Buffer #3

Lot #

SLOPE

QC Check
Acutal
Found

Reviewer/Date:
Rev 003: 09/19/2012
1

pH and ORP in Aqueous and Soil/Waste Samples
EPA 9040C / SM 4500-H+ B-2011 / EPA 9045D/HACH10228

SOP Number: EXT-032
Revision: 19
Effective Date: 07/16/18
Supersedes Date: 10/26/17

1.0

SCOPE AND APPLICATION
1.1
The pH of samples is determined electrometrically using a combination electrode.
The meter is calibrated using a series of standards of known pH and/or oxidation
reduction potential (ORP).

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water, Solid, and Waste

3.0

SUMMARY OF TEST METHOD
3.1
The pH/ORP of aqueous samples is measured electrometrically.
3.2
A solid/waste sample is mixed with reagent water prior to being measured
electrometrically.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
For samples with very low (pH <2) or very high (pH >10) pH, the measured pH
may be incorrect. To compensate, the analyst should calibrate with the
appropriate buffers to bracket the pH value. Coatings of oily material or
particulate matter can impair electrode response.
6.2
Factors limit the interpretation of ORP measurements in water. These factors
include irreversible reactions, electrode poisoning, the presence of multiple redox
couples, very small exchange currents and inert redox couples. ORP
measurements in the field correlate poorly with ORP values calculated from the
redox couples present. Due to these factors, the interpretation of ORP
measurements will be specific to the particular application.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
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7.2

7.3
7.4
8.0

SOP Number: EXT-032
Revision: 19
Effective Date: 07/16/18
Supersedes Date: 10/26/17

The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure, the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

EQUIPMENT AND SUPPLIES
8.1
Orion 720A pH meter
8.2
Combination electrode
8.2.1 Flush and refill electrode as needed.
8.2.2 When dirt or oil builds up on the electrode, clean with methanol.
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

Temperature Probe
HACH sensION ORP meter with 50 51 T Probe
Magnetic stir plate
Magnetic stirring bars
Plastic Cups
Top loading balance
Shaker
Spatulas

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. When the
manufacturer fails to provide an expiration date, the expiration date will be 12
months from the date opened or sooner if the reagents show signs of deterioration
such as change in color, clumping, separation, etc. If tests or appearance indicates
the reagent has decomposed or is contaminated, dispose of the reagent and notify
the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard & Reagent Traceability, Documentation, and Preparation).
9.1.1 Deionized water
9.1.2 Calibration Buffers - Buffer 1.0, 4.0, 5.0, 7.0, 8.0, 10.0, 13.0. Buffers are
stored at ambient temperatures.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples may be collected in a plastic or glass container.
10.2 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
Page 3 of 8

pH and ORP in Aqueous and Soil/Waste Samples
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10.3

10.4
10.5

SOP Number: EXT-032
Revision: 19
Effective Date: 07/16/18
Supersedes Date: 10/26/17

A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chains
of custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – None
11.2 Maximum holding time – Analyze as soon as possible, no longer than 24 hours.
pH is a field test. If immediate analysis in the field is not performed, the
laboratory will extract and analyze samples within 72 hours of sample receipt. For
samples from South Carolina where samples are not analyzed within 15 minutes
of the sample’s receipt (15 minutes of sample extract being complete for solids),
the result will be reported with a case narrative.

12.0

QUALITY CONTROL
12.1 A QC check buffer must be analyzed before sample analysis, after every 20
samples, and at the end of analysis.
12.2 Analyze a duplicate sample with every batch, a maximum of 20 samples.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Calibration of pH Meter
13.1.1 Press the “Calibrate” button.
13.1.2 Meter will ask, “How many buffers?” Press “5”, “Yes”. Each buffer
should be poured into a plastic cup containing a magnetic stir bar.
13.1.3 Place the electrode and temperature probe in the buffer pH 1.00; stir
gently and allow the meter to stabilize; press “1.00” “Yes”. Rinse
electrode and temperature probe with deionized water.
13.1.4 Place the electrode and temperature probe in the buffer pH 4.00; stir
gently and allow the meter to stabilize; press “4.00” “Yes”. Rinse
electrode and temperature probe with deionized water. Place the
electrode and temperature probe in the buffer pH 7.00; stir gently and
allow the meter to stabilize; press “7.00” “Yes”. Rinse electrode and
temperature probe with deionized water.
13.1.5 Place the electrode and temperature probe in the buffer pH 10.00; allow
the meter to stabilize; press “10.00” “Yes”. Rinse electrode and
temperature probe with deionized water.
13.1.6 Place the electrode and temperature probe in the buffer pH 13.00; stir
gently and allow the meter to stabilize; press “13.00” “Yes”. Rinse
electrode and temperature probe with deionized water.
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13.1.7

Record the slope percent in the Calibration logbook. It will be displayed
after the 5th buffer. Slope should fall within the laboratory control limits
of 92–108. If the slope is outside of this range, recalibrate.
13.1.8 Analyze the QC check buffer (8.00) immediately after calibration. Pour
the QC check buffer into a plastic cup containing a stir bar. Place the
electrode and temperature probe in the solution, stir gently and allow the
solution to stabilize. The reading must be within 0.05 pH units of the
true value. If not, the meter must be recalibrated. Record the result and
the temperature of the QC check sample in the logbook. A QC sample
must be analyzed with every 20 samples.
13.1.9 Calibrations can be performed with fewer buffers. Follow the same
procedure to calibrate with a different range of buffers. The pH reported
must be within the range of the buffers used.
13.1.10 When the probe is not in use, leave soaking in a pH 7 buffer solution.
14.0

PROCEDURE
14.1 Solid and Waste Sample Preparation
14.1.1 For 29B samples, use 20 ±0.1g of sample that has been prepared using
SOP LADNR-001. For all other solid and waste samples, weigh 20g +/0.1g and add 20 mL of deionized water. Record amounts in logbook.
14.1.2 Cover and shake for 5 minutes on the shaker. Additional water may be
added to hydroscopic materials or other problematic matrices. If the waste
is hydroscopic and adsorbs all the Deionized water, add an additional 80
mL of DI water and shake for 5 minutes. Record start and stop times in the
logbook.
14.1.3 Allow the sample to sit for about 60 minutes to let the particulates settle. If
the solution is multiphasic, decant the oily phase and measure the pH of
the aqueous phase. Record start and stop times in the logbook
14.2 Water Sample Preparation
14.2.1 Shake samples thoroughly; pour approximately 25-50 mL into a plastic
cup containing a magnetic stir bar. Sufficient sample must be available to
cover the sensing element of the electrode and to give adequate clearance
for the stir bar.
14.3 Sample Analysis
14.3.1 Allow all samples to come to room temperature before measurement.
Samples must be within ±2°C of the calibration buffers for accurate
readings.
14.3.2 Immerse the electrode and the temperature probe in the sample. Adjust the
electrode in the holder so that, upon lowering, the electrode and
temperature probe will be immersed just below the solution or decant the
solution into a plastic cup and immerse the probe in the solution.
14.3.3 Press “Measure”. Allow the reading to stabilize. The display will read
“Ready” when the reading is stable.
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SOP Number: EXT-032
Revision: 19
Effective Date: 07/16/18
Supersedes Date: 10/26/17

14.3.4 Repeat steps 14.3.2 to 14.3.3 on successive aliquots of the sample to
condition the electrode until values differ by less than 0.1 pH units.
14.3.5 Record the sample number and the result to two decimal places in the
logbook. Report three significant figures when reporting data in the LIMS.
Record two readings for the first sample as the duplicate for each batch.
14.3.6 Thoroughly rinse the electrode and temperature probe with DI water after
each sample.
14.3.7 Repeat steps 14.3.5 and 14.3.6 for each sample.
14.3.8 When analyzing samples for pH, the pH meter must be calibrated with
buffers that cover the expected sample pH. When a sample does not fall
within the current calibration range, the meter must be re-calibrated in a
range to bracket the sample(s). The meter will only store one slope at a
time, therefore only the last calibration is valid. Multiple calibrations may
be necessary each day.
14.3.9 A QC check sample must be analyzed at the close of each analytical batch
to ensure that the pH meter calibration has not drifted. The QC check
sample must be within +/- 0.05 standard units.
Oxidation Reduction Potential (ORP)
14.4.1 Connect the 50 51 T electrode to the meter
14.4.2 Turn on the meter and press “PHMV” to select mV.
14.4.3 Rinse the electrode in deionized water and blot dry.
14.4.4 Put the electrode in the sample.
14.4.5 When the measurement stabilizes, record the mV and temperature
readings in the ORP logbook.

15.0

CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMIT
16.1 A LOQ is not applicable for this test. pH can be measured within the range of the
calibration, typically 1-13 pH units.

17.0

METHOD PERFORMANCE
17.1 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The analyst shall evaluate quality control criteria during or immediately following
analysis. Contact the supervisor immediately if criteria are not met and there is
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19.2
19.3
19.4

SOP Number: EXT-032
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Supersedes Date: 10/26/17

insufficient sample to repeat the test. If quality control criteria are not met and the
test cannot be repeated due to insufficient sample volume or hold time, the data
may be reported with a case narrative. Alternatively, contact the client to receive
additional instructions such as analysis of a retain sample or authorization for
repeating analysis outside of holding time.
The QC check buffer (CCV) must be within ± 0.05 pH units of the true value. If
the QC is out of control limits the meter, replace the pH meter fluid, and recalibrate.
Duplicate measurements of samples must agree within 0.1 pH unit.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventative Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage and Disposal).

22.0

REFERENCES
22.1 EPA 9040C
22.2 EPA 9045D
22.3 SM 4500-H+B-2011
22.4 HACH 10228
22.5 40 CFR 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1 – pH Analysis Logbook
24.3 Attachment 2 – ORP Analysis Logbook
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
NA

Revision
No.
NA

10/26/17

18

07/16/18

19

Record of Activity

Author

Previous revisions.

Unknown

New revision combines SOP EXT-032 (pH
Solids) and EXT-033 (pH Waters).
Added oxidation reduction potential (ORP)
procedure; added fluid replacement as
corrective action for failed buffer check; added
ORP logbook to attachments.

Carolyn Dicharry
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William Perry
Carolyn Dicharry

Attachment 1

pH LOGBOOK
SM4500 H+B/EPA 9040C/9045D
Analyst/Date:

WATER Batch/HBN:

Reviewer/Date:

pH Meter:

SOIL Batch/HBN:
QC CHECK

TIME

BUFFER

LOT #

EXPIRATION
DATE

SLOPE

1
4
7
10
13

QC
BUFFER

EXPIRATION
DATE

LOT #

QC
RESULT

QC
TEMP (°C)

8

Slope Limits: 92-108; QC Limits: True Value ± 0.05 pH units

SOLIDS
TIME ANALYST

SAMPLE ID

SAMPLE
TEMP
(°C)

SAMPLE
MATRIX
(Solid/Water)

Shake Time (5 min.)

Weight
DI Volume
(20 ± 0.1g) (20 mL)

QC Check

Note: Result 1 and Result 2 must agree within 0.1 pH units; if not, repeat the test.
EXT-032-A Revision: 00 - 10/17/17

Start

End

Settling Time (1 hr.)

Start

End

RESULT 1
Waters/Solids
(pH units)

RESULT 2
Waters Only
(pH units)

Attachment 2

pH Method EPA 9045D
ORP Method HACH 10228

pH/ORP LOGBOOK
Analyst/Date:
Reviewer/Date:

pH Meter ID: ______________
ORP Meter ID: _____________

pH Meter Calibration
TIME

BUFFER

LOT #

EXPIRATION
DATE

1
4
7
10
13

QC CHECK
SLOPE

QC
BUFFER

LOT #

EXP.
DATE

QC
RESULT

QC TEMP
(°C)

8

Slope Limits: 92-108; QC Limits: True Value ± 0.05 pH units

ORP Meter Calibration
TIME

Eh
STANDARD
(mV)

LOT #

EXPIRATION
QC
DATE
RESULT

200
QC Limits: 200 ± 10 mV

Sample Analysis
SOLID PREP
SAMPLE ID

1
2

Weight
(20 ± 0.1g)

DI Volume
(20 mL)

SHAKE TIME (5 min.)

Start

End

SETTLING TIME (1 hr.)

Start

End

Eh reading from meter using combination platimum electrode
Eh reading plus 199 mV units, based on Figure 2, Eh/pH Phase Diagram, EPA method 3060A

Revision 000: 8/1/2014

ANALYSIS
TIME

SAMPLE
TEMP (°C)

pH
RESULT
(SU)

Corrected
Eh
Eh
1
RESULT
RESULT 2
(mV)
(mV)

SOP Number: EXT-036
Revision: 17.1
Effective Date: 11/1/17
Supersedes Date: 09/14/16

TCLP / SPLP Zero Headspace Extraction
EPA 1311 / 1312
1.0

SCOPE AND APPLICATION
1.1
TCLP and SPLP are designed to determine the mobility of both organic and
inorganic analytes present in liquid, solid, and multiphase wastes.
1.2
The Zero Headspace Extraction (ZHE) procedure allows for liquid/solid
separation within the device and eliminates headspace.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Soil, water, waste

3.0

SUMMARY OF TEST METHOD
3.1
For liquid wastes (i.e., those containing less than 0.5% dry solid material), the
waste, after filtration through a 0.6 to 0.8 μm glass fiber filter, is defined as the
TCLP or SPLP extract.
3.2
For wastes containing greater than or equal to 0.5% solids, the liquid, if any, is
separated from the solid phase and stored for later analysis; the particle size of the
solid phase is reduced, if necessary. The solid phase is extracted with an amount
of the appropriate extraction fluid equal to 20 times the weight of the solid phase.
Following extraction, the liquid extract is separated from the solid phase by
filtration through a 0.6 to 0.8 μm glass fiber filter.
3.3
If compatible (i.e., multiple phases will not form on combination), the initial
liquid phase of the waste is added to the liquid extract, and these are analyzed
together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield a volume-weighted average concentration.
3.4
TCLP extracts are submitted for analysis of TCLP volatiles by GC/MS.
3.5
SPLP extracts are submitted for analysis of SPLP volatiles by GC/MS.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)
4.2
Sample types to be used for determining matrix spikes:
4.2.1 Wastewater – any water submitted from a municipality, industry, or waters
of the State that contains dissolved or suspended mater. This designation
is not to be used for percent solid determination. This designation is
strictly to be used for assigning MS per sample type per batch.
4.2.2 Organic – any non-aqueous phase liquid.
4.2.3 Soil – complex mixture of inorganic material (clay, silt, sand, etc.)
decaying organic matter, water, air and living organisms. Any soil
submitted to the laboratory is assumed to be contaminated.
4.2.4 Solid – any solid material other than a soil. Each will be evaluated
independently to determine if it is a separate matrix type for the purpose of
spiking. The Extraction Supervisor is to be notified if the extraction
technician is unsure of the sample types that will require a matrix spike.
4.2.5 NOTE: The TCLP Technician will identify the sample(s) to be used for
the matrix spike. The TCLP Technician will aliquot the leachate and
identify the aliquot(s) for the MS. Samples identified as the matrix spike
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will be designated as “MS” on the sample label. Once the Leaching
process has been completed and the MS designated on the sample labels,
the leachates will be sent for preparative extraction or analysis as
appropriate.
5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware and other sample extraction apparatus may yield
interferences to sample analysis. All these must be demonstrated to be free from
interferences under the conditions of analysis by analyzing method blanks.
6.2
Potential interferences that may be encountered during analysis are discussed in
the analytical SOPs.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar
with the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should
be performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
ZHE Vessel – this device is for use only when the waste is being tested for the
mobility of volatile analytes. The ZHE allows for the liquid/solid separation
within the device and effectively precludes headspace. This type of vessel allows
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8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
9.0

for initial filtration without opening the vessel. ZHEs are cleaned as described in
Procedure 14.1.
Agitation apparatus capable of end-over-end rotation @ 30 ± 2 rpm
pH meter (accurate to 0.05 pH unit) – calibrated each day used
pH electrode with automatic temperature compensation
Analytical balance – accurate to 0.1 grams, calibrated each day used
Air compressor
Pump for transferring extraction fluid
Borosilicate microfiber filters, 90 mm, 0.7 µm pore size
Gastight syringe
Tedlar bags
20 mL and 40 mL VOA vials with Teflon septum and screw rings.
500 mL beaker
Carboy for extraction fluid preparation and storage
Syringe filter, 0.7µm pore size
Min/Max thermometer
Carboy for extraction fluids preparation and storage

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to
manufacturer’s instruction and will expire on the date specified by the
manufacturer. When the manufacturer fails to provide an expiration date, the
expiration date will be 12 months from the date opened or sooner if the reagents
show signs of deterioration such as change in color, clumping, separation, etc. If
tests or appearance indicates the reagent has decomposed or is contaminated,
dispose of the reagent and notify the QA Department and/or supervisor.
Label all reagents with reagent ID, lot number, date received, date opened and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard/Reagent Traceability, Documentation, and Preparation).
9.1.1 Deionized (DI) water
9.1.2 Methanol
9.1.3 Methylene chloride
9.1.4 Glacial acetic acid
9.1.5 Sodium hydroxide (50%), commercially prepared
9.1.6 Hydrochloric acid (1N) – Add 8.3 mL of concentrated HCl to a 100 mL
volumetric flask containing approximately 50mL of DI water and dilute to
volume with DI water
9.1.7 1:1 Nitric acid
9.1.8 pH Buffers necessary for calibration
9.1.9 Extraction Fluid # 1 – Add 114 mL of acetic acid and 70 mL 50% NaOH
to 5 gallons of DI water. Check the pH. When correctly prepared, the pH
of this fluid will be 4.93 ± 0.05 pH units (4.88-4.98). If the pH is not
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9.2

within the acceptable range, then the extraction fluid must be discarded
and new fluid prepared. Record in the Extraction Fluid 1 Logbook and
assign a laboratory ID. Label the Extraction Fluid container with the
appropriate label.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard/Reagent Traceability,
Documentation, and Preparation).
9.2.1 Not applicable; standards are added by the analytical laboratory.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6° C, but not frozen
11.2 Maximum holding time – 14 days from collection to TCLP/SPLP extraction and
14 days from TCLP/SPLP extraction to analysis

12.0

QUALITY CONTROL
12.1 A ZHE blank is prepped and analyzed with each batch.
12.2 A matrix spike sample is to be assigned for each sample type submitted to the
laboratory. If all samples are the same type then at least one matrix spike will be
assigned. Spiking is performed in the analytical laboratory.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 pH meters will be calibrated each day in use.
13.3 Auto-Pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations of auto-pipettes are recorded in the Non-Standard Labware
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13.4

14.0

Logbook and daily calibration verifications for auto- pipettes are recorded in the
Daily Mechanical Pipet Calibration logbook associated with each pipette.
Quarterly verification of ambient air (min/max thermometer) will be noted on
Thermometer Calibration Log including any correction factor necessary.

PROCEDURE
Do not allow the sample, initial liquid phase or extract to be exposed to the atmosphere
any longer than is necessary. Do not homogenize the sample. To help in making this
possible, have the ZHE completely put together (particularly the top) so that when the
sample is weighed in the piston chamber, the top can be replaced as quickly as possible.
Make sure the ZHE is clean.
14.1 ZHE apparatus cleaning – this procedure is used for routine cleaning of ZHE
apparatus between samples.
14.1.1 Completely disassemble the ZHE apparatus, including removing the
gaskets on the inner piston.
14.1.2 Rinse all components with tap water.
14.1.3 Fill the sink with hot soapy water and soak the apparatus for at least five
minutes.
14.1.4 Scrub the apparatus with a scouring pad insuring that all visible
contaminants are removed. Use a wire brush to reach into cramped spaces.
14.1.5 Rinse the components a minimum of three times with DI water.
14.1.6 Rinse all components (except base plate, which contains the pressure
gauge) with methanol.
14.1.7 Assemble ZHE
14.2 ZHE apparatus decontamination – this procedure is used to clean any ZHE
apparatus with visible organic materials present or any apparatus that has been
previously used to extract a sample which tested hazardous for TCLP volatiles.
14.2.1 Carry out the routine cleaning procedure outlined in 14.1, but keep the
ZHE disassembled.
14.2.2 Dispose of all rubber O-rings and gaskets except for the wiper seal located
at the bottom of the piston. These will be replaced with new O-rings and
gaskets.
14.2.3 Fill a 500 mL beaker with methylene chloride.
14.2.4 Use a brush and methylene chloride to scrub the apparatus. Soaking may
be necessary to clean cramped spaces.
14.2.5 Place only the metal parts of the apparatus in an oven ≥100°C overnight.
14.2.6 Allow the apparatus to cool, and then assemble.
14.2.7 Fill the apparatus with DI water and tumble for 2 hours to test for residual
contamination.
14.3 Procedure for ZHE Leak Test
14.3.1 Each ZHE should be checked daily prior to use for possible leaks.
14.3.2 To check for leak, assemble each ZHE apparatus, pressurize to 50 psi,
submerge in a water bath, and check for the presence of bubbles escaping
from the various fittings.
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14.3.3 If bubbles are present, leak test has failed, and maintenance must be
performed prior to use of ZHE.
14.3.4 If no bubbles are present, leak test has passed. Document by recording a
check mark and the letter “P” in the ZHE TCLP Extractor Logbook.
14.4

14.5

14.6

Determination of % Solids (preliminary test)
14.4.1 If the waste will obviously yield no liquid when subjected to pressure
filtration (i.e., is 100% solids) the preliminary test is not required. Proceed
to Procedure 14.8.
14.4.2 Weigh out a subsample of the waste of the appropriate size and record the
weight to one decimal place. The appropriate size is determined by
dividing 25 by the percent solids determined by filtration of the sample for
extraction for non-volatiles. This value is then multiplied by 100. The
actual amount of solids remaining after filtration of the liquid phase
cannot exceed 25g.
14.4.3 Attach a Tedlar bag to the ZHE inlet/outlet valve. Attach the compressed
air line to the gas inlet/outlet valve. Apply gentle pressure of 1-10 psi to
force the liquid phase of the sample into the Tedlar bag. If no additional
liquid has passed through the filter in any 2-minute interval, slowly
increase the pressure in 10 psi increments to a maximum of 50 psi. After
each incremental increase of 10 psi, if no additional liquid has passed
through the filter in any 2-minute interval, proceed to the next 10 psi
increment. When the liquid flow has ceased such that continued pressure
filtration at 50 psi does not result in any additional filtrate within a 2minute period, stop the filtration. Close the liquid inlet/outlet valve,
discontinue pressure to the piston, and disconnect and weigh the Tedlar
bag.
14.4.4 Record all weights to one decimal place. To find the % soil in the sample
charged to the ZHE, perform the following calculations in section 15.1.
14.4.5 If the percent dry solids is less than 0.5%, then proceed to Procedure 14.5.
14.4.6 If the sample contains > 0.5% solids, but less than 100% solids,
proceed to Procedure 14.6.
Procedure for liquid samples (less than 0.5% solid)
14.5.1 If the % solids is <0.5%, the filtered liquid is the TCLP or SPLP extract.
Filter from a gas-tight syringe through a syringe filter to a VOA vial with
minimal headspace and store at 0-6°C.
14.5.2 Fill out the ZHE sample prep sheet and make a copy. Bring the extract
and a copy of the prep sheet to the GC/MS department for analysis by
SOP GCMSV-003 (Analysis of Volatile Organic Compounds (VOC) by
GC/MS).
Procedure for multiphase samples
14.6.1 If the percent solids is >0.5%, perform the extraction of the solids as listed
in the 100% solid section.
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14.7

14.6.2 After the extraction period, check the ZHE for leaks as documented in the
100% solid section.
14.6.3 Bleed extraction fluid into Tedlar bag containing the initial liquid phase of
the extract if miscible. If the phases are not miscible, collect the ZHE
liquid phase as documented in the 100% solid section. If phases are not
miscible, each phase is prepped and analyzed separately. The volumes of
the individual phases must be determined and the results combined
mathematically by using a simple volume-weighted average. See
Calculation 15.5 for final analyte concentration calculation.
14.6.4 Fill out the ZHE sample prep sheet and make a copy. Bring the extract
and a copy of the prep sheet to the GC/MS department for analysis by
SOP GCMSV-003 (Analysis of Volatile Organic Compounds (VOC) by
GC/MS).
Procedure for samples with no free liquid (100% solid)
14.7.1 For TCLP analysis, check the pH of extraction fluid #1 (range 4.88 4.98). Record the extraction fluid ID # and pH in the logbook. For SPLP
analysis, the extraction fluid used is DI water.
14.7.2 Place 25  0.5 grams (record to one decimal place) of sample into the
piston vessel. Place a top onto the piston vessel. Multiply the amount of
sample (25 grams) by 20 = the amount of extraction fluid that is to be
used.
14.7.3 With the ZHE in a vertical position, attach the compressed air line, close
the bottom pressure release valve and open the top liquid inlet/outlet
valve. Slowly increase pressure to 50 psi (the ZHE should “jump” when
the piston slides into position). Check for airspace by adding DI water to
the liquid inlet/outlet line and checking for bubbles.
14.7.4 Attach a Luer Lock line from the pump attached to the extraction fluid
reservoir to the liquid inlet/outlet valve (Luer Lock on top of extractor).
Release the gas pressure on the ZHE piston (from the gas inlet/outlet
valve), open the liquid inlet/outlet valve, and begin transferring extraction
fluid by pumping into the ZHE. Continue pumping until the appropriate
amount of fluid has been introduced into the ZHE.
14.7.5 After the extraction fluid has been added, immediately close the liquid
inlet/outlet valve and disconnect the extraction fluid line. Check the ZHE
to be sure that all valves are closed. Attach the compressed air line and
pressurize the ZHE to 5-10 psi and slowly open the liquid inlet/outlet
valve to bleed out any headspace. The bleeding shall be done quickly and
shall be stopped at the first sign of liquid. Once bled, repressurize the
ZHE to 5-10 psi.
14.7.6 Place a rubber strap around the ZHE extractor and rotate for 18  2 hours.
Temperature shall be maintained at 23 ± 2ºC. Following rotation,
document the minimum and maximum temperature in the ZHE TCLP
Extractor logbook. Temperature shall be monitored for the entire room
and not any individual rotator.
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14.8

14.7.7 Record all samples, weights, rotation times, and temperatures in the ZHE
logbook.
Sample Removal from the ZHE vessel
14.8.1 Remove vessel from rotator. Perform a pressure check to see if pressure
was maintained during the rotation time. This is done by quickly opening
and closing the gas inlet/outlet valve and noting the escape of gas or
liquid. If this check does not produce gas or liquid, then the pressure was
not maintained and the samples should be reset up. Document the
pressure check by recording a check mark and either a “P” for pass or “F”
for fail in the ZHE TCLP Extractor logbook. Let the ZHE settle for 5 to
10 minutes before filtering.
14.8.2 Hook up the air compressor and place a gastight syringe on top of Luer
Lock flange valve. Bleed off the extraction fluid into two 40 mL vials
(properly labeled) with zero-headspace. Do not expose this extract fluid
to the atmosphere any longer than is necessary. If % solid, bleed the
extraction fluid into a Tedlar bag (which was labeled during the previous
step to match this sample.)
14.8.3 Fill out the ZHE sample prep sheet and make a copy. Bring the extract
and a copy of the prep sheet to the GC/MS department for analysis by
SOP GCMSV-003 (Analysis of Volatile Organic Compounds (VOC) by
GC/MS).

15.0

CALCULATIONS
15.1 Weight of Tedlar bag with liquid – Weight of empty Tedlar bag = amount of
liquid
15.2 Weight of original sample (grams) – amount of liquid = grams of solid
15.3 % Solid = (grams solid / grams of sample) * 100
15.4 Amount of extraction Fluid #1 to be used = Weight of solid x 20
15.5 Final analyte concentration (multi-phase samples) = (V1)(C1) + (V2)(C2)
V1 + V2
Where:
V1 = the volume of first phase (L)
C1 = the concentration in the first phase (mg/L)
V2 = the volume of second phase (L)
C2 = the concentration in the second phase (mg/L)

16.0

REPORTING LIMIT
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
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18.2

Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
Refer to GCAL QAM Section 10.2 (Pollution Prevention)

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP, GEN009 (Waste Collection, Storage and Disposal).

22.0

REFERENCES
22.1 SW-846 1311
22.2 SW-846 1312
22.3 40CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1 – TCLP Preliminary Test Logbook
24.3 Attachment 2 – Extraction Fluid #1 Logbook
24.4 Attachment 3 – ZHE TCLP Extraction Logbook
24.5 Attachment 4 – ZHE SPLP Extraction Logbook
24.6 Attachment 5 – TCLP Rotator Form
24.7 Attachment 6 – pH Meter Calibration Logbook
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Document Review and Revision History
Note: Actions older than 5 years may be removed from this record.
Approval
Date
08/27/12

Revision
No.
08

09/24/12

09

06/13/13

10

10/11/13

11

12/16/13

12

09/10/14

13

01/21/16

14

08/12/16

15

09/02/16

16

09/14/16

17

11/01/17

17.1

Record of Activity
Previous version. Added sample types to be
used for matrix spike determination to the SOP.
New SOP Format. Clarified sample types to be
used for matrix spike determination.
Added the procedure for cleaning the ZHE
Apparatus (previously SOP EXT-019).
Incorporated the procedure for SPLP ZHE
(previously SOP EXT-071).
Re-sorted procedure sections to match the flow
of sample prep; added language consistent with
the SOP for non-volatile extractions. Corrected
QC requirements.
Updated the sodium hydroxide reagent to
reflect the use of 1:1 (50%) rather than 12N.
Updated the procedure for preparation of
Extraction Fluid #1.
Added Procedure 14.2 for decontamination of
ZHE vessels.
Added SOP reference titles; Updated
signatories.
Updated signatories; updated Equipment &
Supplies; revised 9.1.9 to discard and reprep if
pH is not in range; deleted matrix spike and qc
sample comments (12.3 & 12.4); added
comment to filter from gas-tight syringe in step
14.5.1; added 40CFR Part 136 reference.
Added procedure for leak test (14.3); revised
procedure for Samples with No Free Liquid;
revised procedure for Sample Removal from
ZHE.

Author
Karen S. Varnado
Karen S. Varnado
Shelley Bourgeois

Shelley Bourgeois

Shelley Bourgeois
Thomas Steiner

Thomas Steiner
Jay Richard
Robyn Migues

James Turner

Added min/max thermometer and carboy to
William Perry
Equipment and Supplies list; added section 13.4
for quarterly verification of ambient air; revised
section 14.7.6 for temperature monitoring for
the entire room.
Annual review – no changes
William Perry
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Attachment 1
TCLP PRELIMINARY TEST
SAMPLE ID:
DESCRIPTION:
ANALYST:
DATE:
Weight (g)
A cup
B filter
C bottle
D subsample of waste (100 g min)
E (cup + residue (subsample that adhered to cup)) - cup
F subsample of waste filtered (D-E)
G bottle + filtrate
H filtrate (G-C)
I filter + solids
J wet solids (I-B)
K theoretical weight of solids (F-H)
L %solid (J/F)*100
M Dry solids (I-B after air or oven drying)^
N % Dry solids (M/F)*100

____ no visible solids - appears to be organic film (extract is filtered liquid)
^ - required if liquid is intrained in filter

SAMPLE ID:
DESCRIPTION:
ANALYST:
DATE:
Weight (g)
A cup
B filter
C bottle
D subsample of waste (100 g min)
E (cup + residue (subsample that adhered to cup)) - cup
F subsample of waste filtered (D-E)
G bottle + filtrate
H filtrate (G-C)
I filter + solids
J wet solids (I-B)
K theoretical weight of solids (F-H)
L %solid (J/F)*100
M Dry solids (I-B after air or oven drying)^
N % Dry solids (M/F)*100

____ no visible solids - appears to be organic film (extract is filtered liquid)
^ - required if liquid is intrained in filter

Revision 03: 08/01/2016

Attachment 2

EXTRACTION FLUID #1
pH Control Limits: 4.93 ± 0.05 (4.88 - 4.98)

LOG ID:

Logbook #

Page #

Solvent #

DATE:

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:

INITIALS:

50% NaOH LOT #:
FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

Page #

Solvent #

DATE:

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:

INITIALS:

50% NaOH LOT #:
FINAL pH:

Reviewer/Date:

LOG ID:

Logbook #

DATE:
INITIALS:

Page #

Solvent #

Extraction fluid was prepared by adding 114 mL of
Acetic Acid and 70 mL of 50% NaOH to 5 gallons of
DI water.
ACETIC ACID LOT #:
50% NaOH LOT #:
FINAL pH:

Reviewer/Date:
100

Rev. 004: 12/16/13

Attachment 3
ZHE TCLP EXTRACTIONS
Temp. Controls: 23 ± 2 ◦C
Thermomter ID: _______________
ANALYST:______________________________
DATE:_________________________________

HBN:

______________

Min. Temp ◦C: _______________

BATCH:

_______________

Max. Temp ◦C: _______________

Sample Number:
Sample Description
Sample Extractor
Pressure Check to 50psi (Pass/Fail)



Matrix Spike Required

100% solid (Proceed to 3)



Sample is <0.5% Solid



Sample is >0.5% and <100% solid



1. FILTRATION-ZHE*
Subsample Weight (g)
Tedlar Bag Weight (g)
Weight of Filtrate = (Tedlar Bag + Filtrate) - Tedlar Bag Weight
(g)
Weight of Solid = Subsample Weight - Weight of Filtrate (g)
% Solid = (Weight of Solid / Subsample Weight) x 100
2.ZHE EXTRACTION**
Particle Size Reduced (9.5mm max.)



Sample Weight (solid) (g)
Amount of Fluid Needed = 20 x Sample Weight (g)
3. TCLP ROTATION (Rotate for 18 ± 2 hours at 23 ± 2◦C and 30
± 2 rpm)

Start Time
Stop Time
Leak Test prior to Filtration (Pass/Fail)



4. FINAL TCLP EXTRACT
Volume Extract Obtained in Step 3

V1

Volume Compatible Filtrate from Step 2

V2

Volume Non-Compatible Filtrate from Step 2

V3

Compatible Phase Ratio= (V1+V2) + (V1+V2+V3)
Non-Compatible Phase Ratio= (V3) + (V1+V2+V3)
* If sample is <0.5 %FS; or <0.5 %DS; Filter fresh sample using ZHE, collect filtrate and skip to 5. If sample is multiphase, filter 25g of sample.
**If sample is 100% solid, charge ZHE with 25 g sample and 500 mL fluid
Ext. Fluid #1 Lot:__________________________

Rotator ID:___________________________

Ext. Fluid #1 pH (4.88-4.98):_________________

Rotation Start Date:____________________

Balance ID: ______________________________

Rotation Stop Date:____________________

ZHE TCLP Extractions, Rev 7, 08/31/16

Reviewer/Date:______________________

Attachment 4
ZHE SPLP EXTRACTIONS
Temp. Controls: 23 ± 2 ◦C
ANALYST:______________________________
DATE:_________________________________

HBN:

______________

Min. Temp ◦C: _______________

BATCH:

_______________

Max. Temp ◦C: _______________

Sample Number:
Sample Description
Sample Extractor
Matrix Spike Required

100% solid (Proceed to 3)



Sample is <0.5% Solid



Sample is >0.5% and <100% solid



1. FILTRATION-ZHE*
Subsample Weight (g)
Tedlar Bag Weight (g)
Weight of Filtrate = (Tedlar Bag + Filtrate) - Tedlar Bag Weight
(g)
Weight of Solid = Subsample Weight - Weight of Filtrate (g)
% Solid = (Weight of Solid / Subsample Weight) x 100
2.ZHE EXTRACTION**
Particle Size Reduced (9.5mm max.)



Sample Weight (solid) (g)
Amount of Fluid Needed = 20 x Sample Weight (g)
3. SPLP ROTATION (Rotate for 18 ± 2 hours at 23 ± 2 ◦C and 30
± 2 rpm)

Start Time
Stop Time
4. FINAL SPLP EXTRACT
Volume Extract Obtained in Step 3

V1

Volume Compatible Filtrate from Step 2

V2

Volume Non-Compatible Filtrate from Step 2

V3

Compatible Phase Ratio= (V1+V2) + (V1+V2+V3)
Non-Compatible Phase Ratio= (V3) + (V1+V2+V3)
* If sample is <0.5 %FS; or <0.5 %DS; Filter fresh sample using ZHE, collect filtrate and skip to 5. If sample is multiphase, filter 25g of sample.
**If sample is 100% solid, charge ZHE with 25 g sample and 500 mL fluid
DI H2O:_____________________________

Rotator ID:___________________________

Balance ID: 1117331003

Rotation Start Date:____________________
Rotation Stop Date:____________________

Revision 006: 5/7/2014

Reviewer/Date:______________________
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TCLP ROTATORS

Control Limits: 30 ± 2 rpm
DATE

Revision 003: 10/24/2013

ROTATOR ID

REVOLUTIONS PER MINUTE

ANALYST

1

Attachment 6

pH Meter Calibration Logbook
QC Limits: True Value ± 0.05 pH units
Slope Limits: 92-108
Calibration
Date

Calibration
Time

Analyst

pH
Meter

Buffer #1

Lot #

Buffer #2

Lot #

Buffer #3

Lot #

SLOPE

QC Check
Acutal
Found

Reviewer/Date:
Rev 003: 09/19/2012
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Organochlorine Pesticides and PCBs by Gas Chromatography
EPA 608 / EPA 8081B / EPA 8082A

SOP Number: GCSV-012
Revision: 17
Effective Date: 08/17/18
Supersedes Date: 08/28/17

1.0

SCOPE AND APPLICATION
1.1
This method provides gas chromatographic procedures for the detection of ppb
levels of certain Organochlorine pesticides and PCBs. A list of target analytes is
included in Table 1.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water, Soil, Waste, and Tissue

3.0

SUMMARY OF TEST METHOD
3.1
Prior to the use of this method, appropriate extraction techniques must be used.
Pesticides are extracted using SOP EXT 082 (Microwave Extraction of Solids
SW-846 3546), EXT-011 (Continuous Liquid-Liquid Extraction for Pesticide and
PCB), EXT-037 (Waste Dilution for Pesticide and PCB), or EXT-081 (Separatory
Funnel Liquid-Liquid Extraction EPA 3510C). An aliquot of the sample extract is
injected into a GC equipped with an ECD detector.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must complete IDOC prior to sample analysis. An on-going DOC
must be completed annually thereafter as long as the analyst is still performing the
test. See SOP GEN-007 (Training) and QA-014 (Demonstration of Capability) for
more information on DOCs.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware, and other sample artifacts may interfere with
sample analysis. Interferences are monitored by the analysis of a method blank
performed with each batch.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
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performed in well ventilated areas in a fume hood.
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.
The following analytes are tentatively classified as known or suspected human or
mammalian carcinogens: 4,4'-DDT, 4,4'-DDD, the BHCs, and the PCBs.
Personal protective equipment and ventilation should be used when working with
samples or standards known or suspected to contain these compounds.
The electron capture detectors employed in this method must have a wipe test
performed twice a year. In accordance with the federally mandated, state
administered programs, the wipes are checked for degradation of the radionuclide
foil by a contracted nuclear counting firm. Evidence of this test and its results are
kept on file at GCAL.

EQUIPMENT AND SUPPLIES
8.1
Agilent Gas Chromatograph 6890 suitable for split, split-less, or on-column
injection with and electron capture detector. Recommended GC Operating
conditions:
8.1.1 Oven Program – Set initial temperature to 120°C, ramp at 45°C per minute
to 200°C, then ramp 15°C per minute to 230°C, then ramp 30°C per
minute to 325°C, hold for 2 minutes.
8.1.2 Sample/auto-sampler injection volume – 1 µL
8.1.3 Carrier Gas – Hydrogen
8.1.4 ECD Temperature – 330°C
8.1.5 Injection Port Temperature – 250°C
8.2
See SOP GEN-012 for Preventive Maintenance and Troubleshooting.
8.3
The Agilent GC utilizes Agilent software GC Chemstation Version A.10.02 to
control the instrument and transfer data acquisition to Target Data Integration
software. The target software time stamps all data generated with the correct date
and time of analysis and calculates analyte concentrations. In the event of
software malfunction with Chemstation or Target, contact GCAL’s IT
department.
8.4
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Target. In the event of
software malfunction when using Target, please contact GCAL’s IT Director for
troubleshooting help.
8.5
XLB or similar phase 30m X 0.32mm ID
8.6
35MS or similar phase 30m X 0.32mm ID
8.7
Volumetric flask with stopper – 10, 25, 50mL
8.8
2 mL auto-sampler vials with Teflon lined crimp caps or screw caps
8.9
Gas-tight syringe
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REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) is on file. Reagents are stored according to manufacturer’s instruction and
expires on the date specified by the manufacturer. When the manufacturer fails to
provide an expiration date, the expiration date is 12 months from the date opened
or sooner if the reagents show signs of deterioration such as change in color,
clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened, the initials of analyst that opened the reagent, and
expiration date. Label all prepared solutions as required by SOP GEN-006
(Standard and Reagent Traceability, Documentation, and Preparation).
9.1.1 Hexane, pesticide grade or equivalent
9.2
Standards – all standards used are pure material or from commercially prepared
and certified solutions. A copy of the accompanying certificate of analysis (CoA)
must be kept on file. Label all working standards with the name of the standard,
date prepared, concentration, standard ID number, expiration date and the initials
of individual preparing the standard. Record standard preparations in the Standard
Preparation Logbook or LIM’s Database, if available. Label prepared standards as
described in SOP GEN-006 (Standard and Reagent Traceability, Documentation,
and Preparation).
9.2.1 Stock Standards (commercially prepared) – Stock standards are purchased
in sealed 2 mL glass ampoules. Store as recommended by the
manufacturer. Stock standards expire according to the manufacturer’s
expiration date until the ampoule is opened. Once opened, stock standards
are good for 1 year or until the manufacturer’s expiration date is
surpassed, whichever comes first and must be replaced if comparisons
with quality control checks indicate a problem. All standards prepared
from a sealed stock standard are good for 6 months.
9.2.1.1 Surrogate Stock Standards (commercially prepared Tetrachlorom-xylene and Decachlorobiphenyl, 200 µg/mL each) – store
according to manufacturer's instructions. Expires according to the
manufacturer’s expiration date or if comparisons with quality
control check samples indicate a problem.
9.2.1.2 Pesticide Stock Solution (commercially prepared from, multianalyte mix, varied concentrations) – store according to
manufacturer's instructions. Expires according to the
manufacturer’s expiration date or if comparisons with quality
control check samples indicate a problem.
9.2.1.3 Toxaphene (commercially prepared from, 5000 µg/mL)
9.2.1.4 Chlordane, technical (commercially prepared from, 1000 µg/mL)
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9.2.1.5 Single analyte compounds (Alachlor, Chlorobenzilate, Diallate,
Isodrin, Kepone, Mirex) – purchase as needed
9.2.1.6 PCB Stock Solutions (commercially prepared from, Aroclor1016/1260, 100 µg/mL each) – store according to manufacturer's
instructions. Expires according to the manufacturer’s expiration
date or if comparisons with quality control check samples
indicate a problem.
9.2.1.7 Aroclors (commercially prepared from various vendors, Aroclor
1221, 1232, 1242, 1248, 1254, 1262, and 1268, 100, 500 or 1000
µg/mL each)
9.2.1.8 Degradation (DEG) Stock Standard (commercially prepared,
4,4’-DDT and Endrin, 200 µg/mL each)
Working Standards – store refrigerated at ≤ 6 °C in a glass bottle until use.
Expires according to the manufacturer’s expiration date or 6 months after
preparation whichever is sooner or if comparisons with quality control
check samples indicate a problem.
9.2.2.1 Pesticide Working Solution (varied concentrations) – add 625 µL
of stock pesticide solution and 25 µL of the surrogate solution to
a 50 mL volumetric flask and bring to volume with hexane.
Record in the Standards Preparation Logbook. Transfer into an
amber glass bottle with Teflon lined cap, label with the standard
name, standard ID, concentration, date prepared, initials of
analyst that prepared the standard, and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store
refrigerated at ≤ 6 °C until use.
9.2.2.2 Toxaphene Working Standard – add 50 µL of stock toxaphene
spiking solution to a 50 mL volumetric flask and bring to volume
with hexane. Record in the Standards Preparation Logbook.
Transfer into an amber glass bottle with Teflon lined cap, label
with the standard name, standard ID, concentration, date
prepared, initials of analyst that prepared the standard, and
expiration date. The solution will expire 6 months from the date
of preparation or manufacturer’s expiration date, whichever
occurs first. Store refrigerated at ≤ 6 °C until use.
9.2.2.3 Chlordane Working Standard – add 20 µL of stock Chlordane
solution to a 50 mL volumetric flask and bring to volume with
hexane. Record in the Standards Preparation Logbook. Transfer
into an amber glass bottle with Teflon lined cap, label with the
standard name, standard ID, concentration, date prepared, initials
of analyst that prepared the standard, and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date, whichever occurs first. Store
refrigerated at ≤ 6 °C until use.
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9.2.2.4 PCB Working Spiking Solution (4 µg/mL) – For AR 1221, 1232,
1242, 1248 and 1254 add 200 µL of each stock PCB to a 50 mL
volumetric flask and bring to volume with hexane. For AR 1262
add 20 µL of PCB spiking solution to a 50 mL volumetric flask
and bring to volume with hexane. For AR 1268 add 40 µL of
PCB spiking solution to a 50 mL volumetric flask and bring to
volume with hexane. Record in the Standards Preparation
Logbook. Transfer into an amber glass bottle with Teflon lined
cap, label with the standard name, standard ID, concentration,
date prepared, initials of the analyst that prepared the standard,
and expiration date. The solution will expire 6 months from the
date of preparation or manufacturer’s expiration date whichever
occurs first. Store refrigerated at ≤ 6 °C until use.
Calibration Standards – The calibration standards are prepared by diluting
a stock solution into 3 to 7 working levels. Table 2A indicates the
Pesticide concentration. The standard is diluted with Hexane. Expire
according to manufacturer’s expiration date or 6 months after preparation,
whichever is sooner or if comparisons with quality control checks indicate
a problem. Store refrigerated at ≤ 6 °C until use.
9.2.3.1 A standard containing a mixture of Aroclor 1016 and Aroclor
1260 is diluted into 6 or 7 working levels found in table 2B. The
remaining seven Aroclors (1221, 1232, 1242, 1248, 1262, 1268
and 1254), Technical Chlordane and Toxaphene are calibrated
using one working level of each. Toxaphene is at 5000 µg/L. All
others are at 400 µg/L.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody should accompany all samples and should document the date
and the time of sample collection and the preservation method used. Internal
chain of custody procedures are described in SOP SAD-002 (Sample Chain of
Custody and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6° C, but not frozen, protect from light
11.2 Maximum holding time - Pesticides
11.2.1 Waters – 7 days from collection to extraction and 40 days from extraction
to analysis
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11.2.2 Solids – 14 days from collection to extraction and 40 days from extraction
to analysis
Maximum holding time - PCBs – 1 year from collection to extraction and 1 year
from extraction to analysis

12.0

QUALITY CONTROL
12.1 One method blank is prepared per prep batch, a maximum of twenty field
samples. The blank is prepared in the exact manner of the samples, and is
analyzed to demonstrate that the extraction procedure did not introduce
contamination.
12.2 One LCS and LCSD is prepared per prep batch, a maximum of twenty field
samples. The LCS is a known amount of standard added to DI water or sodium
sulfate and prepared in the exact manner of the samples, and is analyzed to
demonstrate that preparation and analytical systems are in control.
12.3 One MS is prepared per prep batch, if provided, a maximum of twenty field
samples. The MS is a known amount of standard added to sample at the same
concentration as the LCS.
12.4 One matrix spike duplicate (MSD) is prepared per prep batch if provided, a
maximum of 20 field samples.
12.5 A surrogate is added to all QC and samples. The purpose of surrogates is to
verify that each sample was properly extracted. A surrogate is a non-target
compound that is chemically similar to the analytes. The surrogates used are
Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl (DCB). Project specific
percent recovery criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
12.6 Each quarter, LODs and LOQs are prepared and analyzed according to GCAL
SOP QA-009. LOQ should be spiked 1 - 2x the laboratory established LOQ.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Retention Time Windows
13.1.1 Using the data from the multi-point initial calibration determine the
retention time in decimal minutes (not minutes:seconds) of each peak
representing a single-component target analyte on each column/detector
system. For the multi-component analytes, use the retention times of the
five largest peaks in the chromatograms on each column/detector system.
13.1.2 Calculate the standard deviation of the retention times for each singlecomponent analyte on each column/detector system and for the three to
five exclusive (unique large) peaks for each multi-component analyte.
13.1.3 Define the width of the retention time window as three times that standard
deviation. Establish the center of the retention time window for each
analyte by using the absolute retention time for each analyte from the
calibration verification standard at the beginning of the analytical shift.
For samples run during the same shift as an initial calibration, use the
retention time of the mid-point standard of the initial calibration. If the
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calculated RT window is less than 0.03 minutes, then use 0.03 minutes as
the window.
13.1.4 The retention time windows should be re-centered when a new GC
column is installed or if a GC column has been shortened during
maintenance to a degree that the retention times of analytes in the
calibration verification standard have shifted close to the lower limits of
the established retention time windows.
13.1.5 RT windows should be checked periodically by examining the peaks in
spiked samples such as the LCS or MS/MSD to confirm that peaks for
known analytes are properly identified.
13.1.6 If the retention time of an analyte in the calibration varies by more than 5
seconds across the calibration range as a function of the concentration of
the standard, using the standard deviation of the retention times to set the
width of the retention time window may not adequately serve to identify
the analyte in question under routine conditions. In such cases, data from
additional analyses of standards may be required to adequately model the
chromatographic behavior of the analyte.
Degradation Standard (DEG)
13.2.1 A degradation check standard must be analyzed each day prior to
analyzing 8081 and 608 samples and once every 12-hours the instrument
continues to analyze samples. Inject 1 µL of the 80 ppb DEG working
standard into the GC-ECD.
13.2.2 The degradation standard contains 4,4'-DDT and Endrin and is used to
determine their breakdown components. 4,4'-DDT breaks down to 4,4'DDD and DDE, Endrin breaks down to Endrin Aldehyde and Endrin
Ketone.
13.2.3 The breakdown standard insures the instrument is maintained properly and
will not cause breakdown of DDT and Endrin.
13.2.4 The degradation of either 4,4-DDT or Endrin cannot exceed 15%
individually. To evaluate the Deg standard after the file has run on the
GC, choose the custom function drop down box from target and select
Breakdown Calculation from the GCSV menu and load the file generated.
Select ok and a breakdown will be calculated that can be accessed by
opening the tbrkdown.rp for this file.
13.2.5 If the degradation standard fails to meet the criteria take appropriate
corrective action (check integrations, clean injector, replace insert, septa,
ferrules, trim column, re-prep. standard, clean syringe, etc.). The
degradation standard must meet criteria prior to analyzing samples for
Endrin, DDT and their breakdown components.
13.2.6 If samples are injected outside of the 12-hour degradation check standard
window, the samples must be re-injected with a new degradation check
and inside the 12-hour window.
Initial Calibration (ICAL) – an ICAL is performed using a blank and 3 to 7 levels
of standards at the concentrations noted in Table 1. An initial calibration curve for
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each single component target analyte must be analyzed and evaluated before any
peak for that analyte can be quantitated. Two low-level standards have been
added to meet permit limits, but they are only added to the calibration when
permit samples or LA RECAP samples are to be analyzed by method 608. For
multi-component analytes, Technical Chlordane and Toxaphene, a single point is
analyzed for the ICAL. In the analysis of Aroclors, the calibration is established
for a mixture of 1016/1260. This combined mixture demonstrates linearity of the
early and late eluting Aroclors. For all other Aroclors, a mid-level standard is
analyzed. DOD QSM samples must have a multi-level calibration for Aroclors
1221, 1232, 1242, 1248, and 1254, as well as, Toxaphene and Chlordane if there
are hits in the samples for the specific analyte. Because six calibration standards
are used, the analyst has the option of eliminating one of the points using the
criteria below. Within the following requirements the analyst may select the
points that improve linearity, obtain the calibration range needed for a specific
project, or maintain the default calibration range (5.0 – 100 µg/mL). Typically,
alpha-BHC is the only compound reported in the Level 1 standard. For DOD
projects and other projects that do not require lower detection limits, levels 2
through 6 are used on a regular basis and alpha-BHC is left on in level 1 at all
times for RECAP projects.
13.3.1 Average Response Factor Calibration – Pesticides
13.3.1.1 For each of the standards, calculate the response factor using the
equation found in Section 15, Calculations.
13.3.1.2 Method 608 – Calculate the average of the three to five response
factors and the standard deviation across the three to five
response factors. Use the average RF and the standard deviation
to calculate the percent relative standard deviation (%RSD).
When the response factors of the standards demonstrate less than
10 %RSD of all target analytes, linearity through the origin can
be assumed. If the %RSD is greater than 10% for any analyte of
interest, the initial calibration must be re-analyzed.
13.3.1.3 Method 8081B – Calculate the average of a minimum of five
response factors and the standard deviation across the selected
five response factors. Use the average RF and the standard
deviation to calculate the percent relative standard deviation
(%RSD). When the five (or more) response factors of the
standards demonstrate less than 20% RSD for a target analyte,
linearity through the origin can be assumed. If the RSD for any
analyte is greater than 20%, the analyst may wish to review the
results for those analytes to ensure that the problem is not
associated with just one of the initial calibration standards.
13.3.2 Average Response Factor Calibration – PCBs
13.3.2.1 For each of the six levels for Aroclor 1016/1260, calculate the
response factor of 5 major characteristic Aroclor peaks in each of
the initial calibration standards. Because so many peaks are
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shared between the PCBs, five discreet peaks are chosen for each
of the individual nine PCBs. These five peaks are identified in the
chromatograms attached (Attachment 1). The five peaks have
been chosen distinctly for both columns so each PCB has two
patterns attached – one for each column. This was done to
provide continuity and repeatability between varying lab analysts
and personnel. The analysts must use the attached
chromatograms when identifying and assigning PCB peaks. Each
peak chosen should have a sufficient response to allow for
accurate quantitation of the detected Aroclors. The analyst should
be aware of the effect of weathering on Aroclor patterns and
careful consideration should be given to patterns detected in
samples when choosing peaks. Although five peaks are used for
quantification, all peaks in the pattern are used in identification.
Additionally, a DDT degraded standard run when distinct PCB
patterns were chosen. No peak was chosen for a pattern that had
the same retention time for DDT, DDD, or DDE to prevent these
commonly found environmental constituents from interfering
with the quantitative measurements.
13.3.2.2 For Aroclor 1016 and 1260, calculate the average of these six
response factors and the standard deviation across the six
response factors. Use the average RF and the standard deviation
to calculate the percent relative standard deviation (%RSD).
When the six response factors of the standards demonstrate less
than 20 %RSD for all target analytes, linearity through the origin
can be assumed.
13.3.2.3 For each of the single-point midlevel of the remaining Aroclors,
calculate the response factor for five of the characteristic Aroclor
peak in each single-point.
13.3.3 For those compounds that the RSD exceeds the criteria for Average RF, a
linear regression equation that is not forced through the origin may be
used. The coefficient of determination (r2) must be at least 0.990 for the
curve to be acceptable. As part of the evaluation, check the y-intercept (b)
and any negative factors (b or M). Negative factors may result in false
negatives and positives. Large shifts in the y-intercept from zero will
impact the data. If the intercept is greater than half the reporting limit, this
option shall not be used. Check the required reporting limit and any
impacts on the data. False positives shall be indicated in the case narrative.
13.3.4 A quadratic curve fit may be used if the coefficient of determination r 2 ≥
0.990. A minimum of a six-point calibration is used if this option is
chosen and the curve shall not be forced through zero. As part of the
evaluation, check the y-intercept (b) and any negative factors (b or M).
Negative factors may result in false negatives and positives. Large shifts in
the y-intercept from zero will impact the data. If the intercept is greater
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than half the reporting limit, this option shall not be used. Check the
required reporting limit and any impacts on the data. False positives shall
be indicated in the case narrative. For South Carolina projects, quadratic
curve fits are not allowed.
13.3.5 For all calibration points, the percent error between the calculated and
expected amounts of each analyte should be ≤30%. For some data uses,
≤50% may be acceptable for the lowest calibration point. This is
applicable to all calibration modules.
13.3.6 If a compound fails the initial calibration criteria, re-analyze for the
compound that failed. If the compound fails in the re-analysis, perform
column maintenance and clean injection port, then re-analyze the initial
calibration for all analytes.
Independent Calibration Verification (ICV) – immediately following the ICAL
analyze a standard containing all single component target analytes prepared from
a standard that is independent from the ICAL standard. It is preferred that the
ICV be from a different manufacturer. If this is not available than a different lot
from the same manufacturer may be used.
13.4.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 15% difference from the initial
calibration.
13.4.2 If the criterion referenced above is not achieved, corrective action must be
taken. This may include checking integrations, instrument maintenance,
re-analysis of the ICV or initial calibration, or re-preparation of the
standards involved.
Continuing Calibration Verification (CCV) – each day of analysis that an ICAL is
not performed a CCV must be analyzed before sample analysis. The CCV is also
analyzed every 10 samples or 12 hours and at the end of the analytical batch.
13.5.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 20% difference from the initial
calibration.
13.5.2 If the calibration verification standard fails to meet the criteria, check the
integrations, then repeat the injection of the standard. If the standard fails
again, take appropriate corrective action (inspection of GC, re-prep
standard, etc.). If the criteria cannot be met, a new calibration curve should
be prepared.
13.5.3 If the calibration verification standard analyzed after a group of samples
has a response for an analyte that is high and the analyte was not detected
in any of the previous samples during the analytical shift, then the samples
do not need to be re-analyzed. If the CCV fails low, the samples that CCV
brackets must be reanalyzed after a CCV that meets criteria.
13.5.4 If the calibration verification standard fails after DOD QSM samples, the
CCV must immediately be analyzed twice more and meet criteria within 1
hour of the original CCV injection time. If either of the 2 reanalyzed
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CCV’s do not meet criteria, then all samples since the last acceptable CCV
must be reanalyzed.
14.0

PROCEDURE
14.1 Sample Analysis
14.1.1 Samples are analyzed in a set referred to as an analytical sequence. The
sequence begins with a degradation standard followed by an initial
calibration and initial calibration verification or continuing calibration
verification. It contains a CCV every 10 in or 12 hours and ends when the
samples in the batch have been analyzed. The analytical sequence is
closed with a CCV.
14.1.2 All samples are evaluated on a primary column and secondary column at
the same time from a split injection. If an analyte is detected above the
detection limit, then the secondary column is evaluated to confirm the
presence of that analyte. If the secondary column is used for confirmation,
all ICAL, ICV, and CCV acceptance criteria must be met on both
columns.
14.1.3 In order to identify a single-component analyte from analysis of a sample,
blank, or other QC sample, the peak representing the analyte must fall
within its respective retention time windows on both column/detector
systems. That identification is further supported by the comparison of the
numerical results on both columns.
14.1.4 In order to identify a multi-component analyte, pattern matching
(fingerprinting) may be used, or the three to five exclusive (unique and
largest) peaks for that analyte must fall within their respective retention
time windows on both column/detector systems. That identification is
further supported by the comparison of the numerical results on both
columns. Differentiation among some of the Aroclors may require
evaluation of more than five peaks to ensure correct identification.
14.1.5 If the analyte or Aroclor pattern falls within the retention time window on
both the primary and secondary column analysis, then calculate the
concentration present. The higher value of the two analyses is reported.
Specific project requirements may define how to report analytical results,
refer to SOP GEN-019 for further instruction. If the difference between
the primary result and the secondary result has a calculated RPD greater
than 40%, the sample result is narrated and the lower result of the two is
reported.
14.1.6 Sometimes more than one ‘front end’ or ‘back end’ PCB will appear to be
in the same sample. If more than one PCB appears to be in the sample, the
PCB concentrations may be affected by the PCBs present that share peaks.
If more than one PCB is present in a sample, GCAL reports the PCB that
has the stronger pattern. A narrative is written to suggest that there is
evidence of a second PCB present.
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14.1.7 If samples have analytes that are above the calibration range, the sample
must be diluted. A portion of the sample, measured with a gas tight
syringe, is diluted with hexane. The dilution factor is recorded in Target
and used to calculate the analyte concentrations and to adjust reporting
limits.
Manual Integrations
14.2.1 See SOP QA-010 (Data Integrity) for GCAL’s Manual Integration Policy.

CALCULATIONS
15.1 % Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added
15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added

15.3

RPD = | Concentration 2-Concentration 1 | x 100
(Concentration 2+Concentration 1)/2

15.4

Response Factor =As/Cs
As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate

15.5

% Difference = [(RFI – RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RF’s for a compound
SD = Standard Deviation of average RF’s for a compound

15.7

Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMITS
16.1 See Table 1 for Limit of Quantitation (LOQ) values

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in the analytical methods. There may be project
specific requirements that over ride the laboratories established criteria.
17.2 Laboratory limits are developed through the continued performance of this
method by determining the standard deviation over at least 20 replicates. The
recovery limits are ± 3*SD.
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A blind Proficiency Test (PT) sample is analyzed twice per year per matrix.
Sensitivity of the method is determined by determination of method detection
limits and verified by the performance of LODs and LOQs. These requirements
are described by SOP QA-009 (Determining Detection and Quantitation Limits).

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the on-column amount measured in any sample
(whichever is greater), or otherwise affect sample results. If the method blank
fails to meet these criteria, the source of the contamination should be investigated
and samples should be re-extracted and/or reanalyzed. Enter condition code “RP”
in the LIMS for each sample affected, a new prep and analytical schedule will
populate in the sample when saved. If additional sample is not available or the
samples were re-prepared outside of holding time, report with a case narrative and
notify the GCAL project manager immediately.
19.2 The LCS control limits specified in Table 3 are used to determine batch
acceptability. If the LCS fails to meet the laboratory acceptance criteria, the
source of inaccuracy should be investigated and samples should be re-extracted
and/or reanalyzed. Enter condition code “RP” in the LIMS for each sample
affected, a new prep and analytical schedule will populate in the sample when
saved. If additional sample is not available or the samples were re-prepared
outside of holding time, report with a case narrative and notify the GCAL project
manager immediately. If a target compound is not detected in a sample and the
LCS shows high bias for that compound (recovery above the upper control limit),
the sample can be reported with a narrative. The analyst is still required to
investigate the source of the failure.
19.3 The MS is evaluated against the LCS control limits and is used to determine
sample matrix effect. If the MS recovery is outside of control limits and the LCS
is within control limits, matrix interference is indicated. Report the results with a
case narrative.
19.4 The LCS/LCSD and MS/MSD RPD criteria are specified in Table 3. If the RPD
is outside the control limits, investigate the source of the precision error. A source
of precision error in the MS/MSD may be the heterogeneous nature of the sample.
If a lab error is suspected, repeat the analysis. If a matrix issue is indicated, report
the results with a case narrative.
19.5 The surrogate criteria are specified in Table 4. If a surrogate recovery is outside
QC limits in a MB, LCS, or LCSD, the entire batch must be re-extracted and/or
reanalyzed. Enter condition code “RP” in the LIMS for each sample affected, a
new prep and analytical schedule will populate in the sample when saved. If a
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surrogate recovery is outside QC limits in a sample, and no obvious matrix
interference is present, the sample should be re-extracted and/or reanalyzed. If
the surrogate recovery is confirmed report the original data prep and analysis with
a case narrative. If additional sample is not available or the samples were reprepared outside of holding time, report with a case narrative and notify the
GCAL project manager immediately. If obvious chromatographic interference
with surrogate is present, reanalysis is not necessary. Report the data with a case
narrative. If a target compound is not detected in a sample and the surrogate
shows high bias for that compound (recovery above the upper control limit), the
sample can be reported with a narrative. The analyst is still required to investigate
the source of the failure.
19.6 Review data to verify that a lab error has not occurred (bad integration in Target,
wrong spike amount, not spiked) before identifying a failure as matrix
interference.
19.7 Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated. Document
this in the case narrative.
19.8 Spikes and surrogates may be diluted out in the analysis process if a 10X or
higher dilution is performed. Document this in the case narrative.
19.9 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
19.10 For South Carolina projects, LCS/LCSD recoveries must be 70-130% to report
data. For South Carolina, no sporadic marginal failures are allowed.
19.11 For data review procedures and checklists, see SOP QA-002 (Data
Reduction/Validation).
20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions are completed when the items below are
noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal)

22.0

REFERENCES
22.1 EPA 608.3
22.2 EPA 8000D
22.3 EPA 8081B
Page 15 of 22

Organochlorine Pesticides and PCBs by Gas Chromatography
EPA 608 / EPA 8081B / EPA 8082A
22.4
22.5

EPA 8082A
40CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 Not applicable.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1: Target Analytes / Limit of Quantitation
24.3 Table 2A and 2B: Calibration concentrations
24.4 Table 3: Control limits for LCS/LCSD/MS/MSD
24.5 Table 4: Control limits for Surrogates
24.6 Table 5: Criteria for Marginal Sporadic Failures
24.7 Appendix 1 – Reference Chromatograms for PCBs
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Updated control limits. Incorporated SOPs for pesticides
and PCBs by methods 608, 8081, and 8082, previously
SOPs GC-012, GC-013, and GC-023, into one SOP, GC012.
Corrected typos. Added reference to SOP GEN-012 for
troubleshooting. Added reference chromatograms for
PCBs.
Added requirements for samples submitted from South
Carolina (19.10).
Updated Standard preparation information. Added CCV
criteria information and added steps to check breakdown
calculation; added SOP reference titles; updated
signatories
Updated recommended GC operating conditions; added to
labeling criteria the name of standard and concentration;
deleted 6 months expiration and revised storage criteria
for all stock solutions; revised table 2 references in 9.2.3;
specified prep batch in section 12.0; added compound
abbreviations in 12.5; added to check integrations
throughout the document for determining corrective
actions; stipulated analysts must use attached
chromatograms for identifying and assigning PCB peaks;
revisions to clarify condition code “RP” is in the LIMS;
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original ccv injection time; deleted step 17.5; updated
level 6 concentration for chlordane (technical) to 400
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Table 1: Target Analytes / Limit of Quantitation
LOQ
LOQ
608
8081/8082
Analyte
Water (µg/L) Water (µg/L)
4,4'-DDD
0.050
0.050
4,4'-DDE
0.050
0.050
4,4'-DDT
0.050
0.050
Alachlor
0.050
0.050
Aldrin
0.025
0.025
alpha-BHC
0.025
0.025
alpha-Chlordane
0.025
0.025
Aroclor-1016 (PCB-1016)
0.5
0.5
Aroclor-1221 (PCB-1221)
0.5
0.5
Aroclor-1232 (PCB-1232)
0.5
0.5
Aroclor-1242 (PCB-1242)
0.5
0.5
Aroclor-1248 (PCB-1248)
0.5
0.5
Aroclor-1254 (PCB-1254)
0.5
0.5
Aroclor-1260 (PCB-1260)
0.5
0.5
Aroclor-1262 (PCB-1262)
0.5
0.5
Aroclor-1268 (PCB-1268)
0.5
0.5
beta-BHC
0.025
0.025
Chlordane (tech.)
0.25
0.25
delta-BHC
0.025
0.025
Diallate
0.050
0.050
Dieldrin
0.050
0.050
Endosulfan I
0.025
0.025
Endosulfan II
0.050
0.050
Endosulfan sulfate
0.050
0.050
Endrin
0.050
0.050
Endrin aldehyde
0.050
0.050
Endrin ketone
0.050
0.050
gamma-BHC (Lindane)
0.025
0.025
gamma-Chlordane
0.025
0.025
Heptachlor
0.025
0.025
Heptachlor epoxide
0.025
0.025
Isodrin
0.025
0.025
Kepone
0.025
0.025
Methoxychlor
0.25
0.25
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LOQ
8081/8082
Soil (µg/Kg)
3.33
3.33
3.33
3.33
1.67
1.67
1.67
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
33.3
1.67
16.7
1.67
3.33
3.33
1.67
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
3.33
3.33
16.7
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Mirex
Toxaphene

0.025
0.25

0.025
0.25

3.33
16.7

Table 2A: Pesticide Calibration Concentration (µg/L)
LEVEL LEVEL LEVEL LEVEL
LEVEL
1
2
3
4
5
4,4'-DDD
2
5
10
40
120
4,4'-DDE
2
5
10
40
120
4,4'-DDT
2
5
10
40
120
Alachlor
1
2.5
5
20
60
Aldrin
1
2.5
5
20
60
alpha-BHC
1
2.5
5
20
60
alpha-Chlordane
1
2.5
5
20
60
beta-BHC
1
2.5
5
20
60
Chlordane (tech.)
x
x
x
x
x
delta-BHC
1
2.5
5
20
60
Diallate
x
X
10
40
120
Dieldrin
2
5
10
40
120
Endosulfan I
1
2.5
5
20
60
Endosulfan II
2
5
10
40
120
Endosulfan sulfate
2
5
10
40
120
Endrin
2
5
10
40
120
Endrin aldehyde
2
5
10
40
120
Endrin ketone
2
5
10
40
120
gamma-BHC (Lindane)
1
2.5
5
20
60
gamma-Chlordane
1
2.5
5
20
60
Heptachlor
1
2.5
5
20
60
Heptachlor epoxide
1
2.5
5
20
60
Isodrin
x
X
10
40
120
Kepone
x
X
10
40
120
Methoxychlor
10
25
50
200
400
Mirex
x
x
10
40
120
Toxaphene
x
x
x
x
x

LEVEL
6
160
160
160
80
80
80
80
80
400
80
160
160
80
160
160
160
160
160
80
80
80
80
160
160
600
160
5000

LEVEL
7
200
200
200
100
100
100
100
100
x
100
200
200
100
200
200
200
200
200
100
100
100
100
200
200
1000
200
x

Table 2B: PCB Calibration Concentration (µg/mL)
LEVEL LEVEL LEVEL LEVEL
LEVEL
1
2
3
4
5
20
50
100
200
400

LEVEL
6
800

LEVEL
7
1600

Aroclors 1016/1260
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Table 3: Control Limits for LCS/LCSD/MS/MSD
Control
Control
Control
Limits
Limits
Limits
608
8081/8082 8081/8082 RPD Limit
Analyte
Water (%) Water (%)
Soil (%)
(608)
4,4'-DDD
31-141
56-143
56-139
40
4,4'-DDE
30-145
57-135
56-134
40
4,4'-DDT
25-160
51-143
50-141
40
Aldrin
42-122
45-134
45-136
40
alpha-BHC
37-134
54-138
45-137
40
alpha-Chlordane
55-143
60-129
54-133
40
Aroclor-1016 (PCB-1016)
50-114
46-129
47-134
40
Aroclor-1260 (PCB-1260)
8-127
45-134
53-140
40
beta-BHC
17-147
56-136
50-136
40
Chlordane (tech.)
45-119
62-140
43-149
40
delta-BHC
19-140
52-142
47-139
40
Dieldrin
36-146
60-136
56-136
40
Endosulfan I
45-153
62-126
53-132
40
Endosulfan II
0-202
52-135
53-134
40
Endosulfan sulfate
26-144
62-133
55-136
40
Endrin
30-147
60-138
57-140
40
Endrin aldehyde
53-186
51-132
35-137
40
Endrin ketone
31-169
58-134
55-136
40
gamma-BHC (Lindane)
32-127
59-134
49-135
40
gamma-Chlordane
N/A
56-136
53-135
40
Heptachlor
34-111
54-130
47-136
40
Heptachlor epoxide
37-142
61-133
52-136
40
Methoxychlor
29-179
54-145
52-143
40
Mirex
N/A
51-127
65-128
40
Toxaphene
N/A
33-134
33-141
40
Table 4: Control Limits for Surrogates
Control
Control
Limits
Limits
Surrogate
608
8081/8082
Water (%)
Water (%)
34-135
Decachlorobiphenyl (DCB)
30-139
45-148
2,4,5,6-Tetrachloro-m-xylene (TCMX)
44-124
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RPD Limit
(8081/8082)
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Control
Limits
8081/8082
Soil (%)
55-139
42-129
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Table 5: Marginal Sporadic Failures
Number of Analytes Failures Allowed
<11
0
11-30

1

31-50

2

51-70

3

71-90

4

>90

5
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1.0

SCOPE AND APPLICATION
1.1
This method provides gas chromatographic procedures for the detection of ppb
levels of certain chlorinated herbicides. A list of target analytes is included in
Table 2.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Waters and Solids

3.0

SUMMARY OF TEST METHOD
3.1
Prior to the use of this method, appropriate extraction and derivatization
techniques must be used. Chlorinated herbicides are extracted using SOP EXT017 (Solid Phase Extraction (SPE) for Chlorinated Herbicides) or EXT-031
(Ultrasonic Extraction and Derivatization for Chlorinated Herbicides). An aliquot
of the sample extract is injected into a GC equipped with an Electron Capture
Detector (ECD).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Method interferences may be caused by contaminants in solvents, reagents,
glassware, and other samples processing hardware that lead to discrete artifacts
and/or elevated baselines in gas chromatograms. Interferences are monitored by the
analysis of a method blank with each analytical batch.
6.2
The use of high purity reagents and solvents helps to minimize interference
problems. Matrix interferences may be caused by contaminants that are coextracted from the sample. The method should be reviewed for problems associated
with the extraction or analysis of specific compounds so that the analyst is aware of
when corrective measures are needed.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
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health hazards associated with the chemical.
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.
The electron capture detectors employed in this method must have a wipe test
performed twice a year. In accordance with the federally mandated, state
administered programs, the wipes are checked for degradation of the radionuclide
foil by a contracted nuclear counting firm. Evidence of this test and its results are
kept on file at GCAL.

EQUIPMENT AND SUPPLIES
8.1
Gas Chromatograph should be suitable for split-less or on-column injection. The
system should be equipped with an electron capture detector (ECD). The
instrument used is an Agilent GC 6890N GC/ECD. Recommended GC Operating
conditions:
8.1.1 Oven Program – Set initial temperature to 50°C and hold for 0.5 minutes.
Ramp at 25°C per minute to 100°C. Ramp at 12°C/minute to 320°C.
8.1.2 Sample/auto-sampler injection volume – 1 µL
8.1.3 Carrier Gas – Hydrogen
8.1.4 ECD Temperature – 350°C
8.1.5 Injection Port Temperature – 250°C
8.2
The Agilent GC utilizes Agilent software GC Chemstation Version A.10.02 to
control the instrument and transfer data acquisition to Target Data Integration
software. Target software is utilized to calculate all data. In the event of software
malfunction for the GC Chemstation, please contact Agilent technical support for
troubleshooting help.
8.3
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Target. In the event of
software malfunction when using Target, please contact GCAL’s IT Director for
troubleshooting help.
8.4
XLB 30 m X 0.32 mm I.D. or equivalent column
8.5
35MS 30 m X 0.32 mm I.D. or equivalent column
8.6
50 mL volumetric flask with stopper
8.7
2 mL auto-sampler vials with Teflon lined crimp caps or screw caps with
microcerts
8.8
Gas-tight syringe
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9.0

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. When the
manufacturer fails to provide an expiration date, the expiration date will be 12
months from the date opened or sooner if the reagents show signs of deterioration
such as change in color, clumping, separation, etc. If tests or appearance indicates
the reagent has decomposed or is contaminated, dispose of the reagent and notify
the QA Department and/or supervisor. Label all reagents with reagent ID, lot
number, date received, date opened and expiration date. Label all prepared
solutions as required by SOP GEN-006 (Standard & Reagent Traceability,
Documentation, and Preparation).
9.1.1 Hexane, pesticide grade or equivalent
9.2
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. Label all working
standards with date prepared, concentration, standard ID number, expiration date
and the initials of individual preparing the standard. Record all standard
preparations in the Standard Preparation Logbook. Label prepared standards as
described in SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.2.1 Stock Surrogate Standard - (Commercially prepared from Ultra Scientific,
DCAA methyl ester, 100 µg/mL) standard is stored at ≤ 6 0C.
9.2.2 Stock Standard- (Commercially prepared from Supelco, 8151 mix,
100/10000 µg/mL) standard is stored at ≤ 6 0C.
9.2.3 Stock ICV Standard - (Commercially prepared from AccuStandard, 8151
mix, 100/10000 µg/mL) standard is stored at ≤ 6 0C.
9.2.4 Working ICAL Standard - (200ug/L) – Prepare by adding 100ul of stock
standard and 100ul of stock surrogate standard to a 50ml volumetric flask
and bring to volume with hexane. Store in amber glass bottle at ≤ 6 0C.
9.2.5 Working ICV Standard – 100/1000 µg/L. Prepare by adding 50 µL of the
stock ICV standard to a 50 mL volumetric flask and bring to volume with
hexane. Store in amber glass bottle at ≤ 6 0C.
9.2.6 Calibration Standards – Six standards are used for calibration of the
instrument. The 200µg/L working calibration standard is level 6. Levels15 are prepared by serially diluting the 200 µg/L standard to the levels
listed in Table 3 that are adjusted for molecular weight.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
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A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – Cool to 0-6°C, but not frozen
11.2 Maximum holding time
11.2.1 Waters – 7 days from collection to extraction and 40 days from extraction
to analysis
11.2.2 Solids – 14 days from collection to extraction and 40 days from extraction
to analysis

12.0

QUALITY CONTROL
12.1 One method blank shall be prepared and analyzed per prep batch, a maximum of
twenty samples. The blank is prepared in the exact manner of the samples, and is
analyzed to demonstrate that the extraction procedure did not introduce
contamination.
12.2 One LCS and/or LCS/LCSD shall be prepared and analyzed per prep batch, a
maximum of twenty samples. The LCS is a known amount of standard added to
DI water or sodium sulfate and prepared in the exact manner of the samples, and
is analyzed to demonstrate that preparation and analytical systems are in control.
12.3 One MS shall be prepared and analyzed per prep batch, a maximum of twenty
samples. The MS is a known amount of standard added to sample at the same
concentration as the LCS.
12.4 One matrix spike duplicate (MSD) shall be prepared and analyzed per prep batch,
a maximum of 20 samples.
12.5 A surrogate is added to all QC and samples. The purpose of surrogates is to
verify that each sample was properly extracted. A surrogate is a non-target
compound that is chemically similar to the analytes. The surrogate used is 2,4Dichlorophenylacetic Acid (DCAA).
12.6 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
12.7 If Dalapon is an analyte of interest, a derivatized Calibration Check must also be
prepared. The derivatized calibration and derivatized ICV are prepared as
needed.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Retention Time Windows
13.1.1 For all analytes and surrogates a retention time study is performed over
approximately 72 hours whenever a new column is installed, after major
maintenance, or during initial set-up. The standard deviation (SD) is
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calculated based on this study using at least three determinations,
measured to 0.001 minutes. The width of the retention time window is
three times the SD for each of the analytes. Alternatively, if the calculated
SD is less than 0.01 minutes, a default window of ± 0.03 minutes shall be
employed.
13.1.2 The daily retention time window for the analyte is equal to the retention
time of the analyte in the first CCV of the day, ± 3 times the standard
deviation calculated from the retention time study or ± 0.03 minutes when
the default is employed.
Initial Calibration (ICAL) – an ICAL is performed using 6 standards analyzed at
the concentrations noted in Table 3. An initial calibration curve for each target
analyte must be analyzed and evaluated before any result can be quantitated.
Because six calibration standards are used, the analyst has the option of
eliminating one of the points using the criteria below. Within the following
requirements the analyst may select the points that improve linearity, obtain the
calibration range needed for a specific project, or maintain the default calibration
range: The ICAL for Dalapon is prepared by extractions using an un-derivatized
standard. See section 14.3.
13.2.1 At least five contiguous points must be used (six if a quadratic curve fit is
employed).
13.2.1.1 Calibration acceptance criteria must be met as described below.
13.2.1.2 The lowest calibration point must support the lowest reporting
limit needed in the associated samples.
13.2.1.3 The QC spike amount must be within the calibration range.
13.2.2 Replacing points in the middle of a curve is not allowed unless the analyst
can document a technical issue at the time of analysis or spiking of the
standard. The new point must be analyzed in the same analytical batch. If
the problem appears to be associated with a single standard, that one
standard may be reanalyzed. Replacing the standard may be necessary in
some cases.
13.2.3 The acceptance criteria for initial calibration must be satisfied before
analysis of samples begins. Select projects may have additional or more
stringent criteria that must be achieved for the applicable samples. See
SOP GEN-019 (Project Specific Requirements).
13.2.4 Additionally one of the following options must be met. Always attempt to
meet calibration criteria using the average response factor. If the average
response factor does not pass, options 13.2.4.2 and 13.2.4.3 are evaluated,
but do not need to be evaluated in the order listed (if historical results
indicate that quadratic fits are appropriate for a particular analyte, that
option may be selected without evaluating linear). The calibration options
and requirements are as follows:
13.2.4.1 Average Response Factor Calibration. For each of the standards,
calculate the response factor of each compound. Calculate the
average of a minimum of five response factors and the standard
deviation across the selected five response factors. Use the
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average RF and the standard deviation to calculate the percent
relative standard deviation (%RSD). All equations can be found
in the Calculation section. When the five (or more) response
factors of the standards demonstrate less than 20% RSD for a
target analytes, linearity through the origin can be assumed. If the
RSD for any analyte is greater than 20%, the analyst may wish to
review the results for those analytes to ensure that the problem is
not associated with just one of the initial calibration standards.
13.2.4.2 For those compounds that the RSD exceeds 20%, a linear
regression equation that is not forced through the origin may be
used. The coefficient of determination (r2) must be at least 0.990
for the curve to be acceptable. As part of the evaluation, check
the y-intercept (b) and any negative factors (b or M). Negative
factors may result in false negatives and positives. Large shifts in
the y-intercept from zero will impact the data. If the intercept is
greater than half the reporting limit, this option shall not be used.
Check the required reporting limit and any impacts on the data.
False positives are not reported.
13.2.4.3 A quadratic curve fit may be used if the coefficient of
determination r2 ≥ 0.990. A minimum of a six-point calibration is
used if this option is chosen and the curve shall not be forced
through zero. As part of the evaluation, check the y-intercept (b)
and any negative factors (b or M). Negative factors may result in
false negatives and positives. Large shifts in the y-intercept from
zero will impact the data. If the intercept is greater than half the
reporting limit, this option shall not be used. Check the required
reporting limit and any impacts on the data. False positives are
not reported.
13.2.5 If the criteria are not met for the initial calibration, re-analyze. If the
compound fails in the re-analysis perform column maintenance and clean
injection port then re-analyze the initial calibration.
Independent Calibration Verification (ICV) – immediately following the ICAL
analyze a standard containing all target analytes prepared from a solution that is
independent from the ICAL standard.
13.3.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 15% difference from the initial
calibration.
13.3.2 If the criterion referenced above is not achieved, corrective action must be
taken. This may include instrument maintenance, re-analysis of the ICV or
initial calibration, or re-preparation of the standards involved. If holding
time or agreed project due dates will not be met because of ICV failure,
the client must be contacted and approve of proceeding with the analysis.
Note all failures in the case narrative.
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Continuing Calibration Verification (CCV) – a CCV must be analyzed daily
before sample analysis, unless an ICAL is performed. The CCV is also analyzed
every 10 samples or 12 hours and at the end of the analytical batch.
13.4.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and all analytes must be within ± 20% difference from the initial
calibration. An un-derivatized CCV that has undergone the in-house
derivatization procedure must be used for Dalapon.
13.4.2 If the calibration verification standard fails to meet the criteria, repeat the
injection of the standard. If the standard fails again, take appropriate
corrective action (inspection of GC, re-prep standard, etc.). If the criteria
cannot be met, a new calibration curve should be prepared. Samples
analyzed immediately before a failing CCV must be re-analyzed.
13.4.3 If the %D for a compound in the CCV standard is greater than 20%
difference and this compound is not in the samples, the analyst may
proceed with analysis because a high response with no hits will not affect
the data.

PROCEDURE
14.1 Sample Analysis
14.1.1 Samples are analyzed in a set referred to as an analytical sequence. The
sequence begins with an initial calibration or calibration verification. It
contains a CCV every 10 injections or 12 hours and ends when the
samples in the batch have been analyzed. The analytical sequence is
closed with a CCV.
14.1.2 All samples are evaluated on a primary column. If an analyte is detected
above the detection limit, then the secondary column is evaluated to
confirm the presence of that analyte. If the secondary column is used for
confirmation, all ICAL and CCV acceptance criteria must be met on both
columns.
14.1.3 If the analyte falls within the retention time window on both the primary
and secondary analysis, the primary result is uploaded into the LIMS.
Upon review and release of this primary result, a confirmation schedule is
created by the LIMS. The confirmation value is then uploaded from the
Target browser to the LIMS. The higher value of the two analyses is
reported. Specific project requirements may define how to report
analytical results, refer to SOP GEN-019 for further instruction. If the
difference between the primary result and the secondary result has a
calculated RPD greater than 40%, the sample result must be narrated.
14.1.4 If samples have analytes that are above the calibration range, the sample
must be diluted. A portion of the sample, measured with a gas tight
syringe, is diluted with hexane. The dilution factor is recorded in Target
and used to calculate the analyte concentrations and to adjust reporting
limits.
14.2 Manual Integrations
14.2.1 See SOP QA-010 for GCAL’s Manual Integration Policy.
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Level
Spike solution
1201
0.125 mL
1202
0.250 mL
1203
0.500 mL
1204
1.000 mL
1205
1.500 mL
1206
2.000 mL
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Final Concentration
12.5 ug/L
25.0 ug/L
50.0 ug/L
100.0 ug/L
150.0 ug/L
200.0 ug/L

14.3.1 Six calibration standards are prepared as follows: Using a 1.0 mL gas
tight syringe or pipette to add the spiking standard at the volume specified
in the above table, 1 mL of Isooctane and 0.5 mL of methanol to a
receiver. Dilute to a final volume of 4 mL with diethyl ether. The
calibration check standard and Independent Calibration Verification (ICV)
standards are prepared at the same concentration as the 1204 standard.
The ICV spiking standard is prepared by GCSV. See section 12.4
14.3.2 Use a disposable 10 mL glass pipette to add 2 mL diazomethane solution
to the receiver and let it stand 10 minutes swirling occasionally. The
yellow color of Diazomethane should be evident and should persist for
this period. If the yellow color does not persist, more diazomethane
should be added.
14.3.3 Add approximately 10 mg of Silicic acid using a 10 mg scoop to each
extract to destroy the excess Diazomethane and allow to stand for 10
minutes with occasional swirling.
14.3.4 Dilute extract to 10.0 mL with Hexane using a 10 mL volumetric flask and
transfer to a 20 mL vial with Teflon lined screw cap.
14.3.5 Sign the Extraction Preparation form. Deliver a copy of the Extraction
Preparation form and the extracts to the GC semi-volatiles laboratory. Of
am analyst is not available to receive the extract, place on the counter in
the laboratory with the Extraction Preparation form.
15.0

CALCULATIONS
15.1

% Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added

15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added

15.3

RPD = | Concentration 2-Concentration 1 | x 100
(Concentration 2+Concentration 1)/2

15.4

Response Factor =As/Cs
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As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate
15.5

% Difference = [(RFI - RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RF's for a compound
SD = Standard Deviation of average RF's for a compound

15.7

Refer to SOP GEN-021 (Calibration Module) for calibration calculations.

16.0

REPORTING LIMITS
16.1 See Table 2 for Limit of Quantitation (LOQ) values

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in the analytical method.
17.2 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.
17.3 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection and
Quantitation Limits).

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the on-column amount measured in any sample
(whichever is greater), or otherwise affect sample results. If the method blank
fails to meet these criteria, the source of the contamination should be investigated
and samples should be re-extracted and/or reanalyzed. Enter condition code “RP”
for each sample affected, a new prep and analytical schedule will populate in the
sample when saved. If additional sample is not available or the samples were reprepared outside of holding time, report with a case narrative and notify the
GCAL project manager immediately.
19.2 The LCS control limits specified in Table 4 are used to determine batch
acceptability. If the LCS fails to meet the laboratory acceptance criteria, the
source of inaccuracy should be investigated and samples should be re-extracted
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and/or reanalyzed. Enter condition code “RP” for each sample affected, a new
prep and analytical schedule will populate in the sample when saved. If
additional sample is not available or the samples were re-prepared outside of
holding time, report with a case narrative and notify the GCAL project manager
immediately. If a target compound is not detected in a sample and the LCS shows
high bias (recovery above the upper control limit), the sample can be reported
with a narrative. The analyst is still required to investigate the source of the
failure.
19.3 The MS is evaluated against the LCS control limits and is used to determine
sample matrix effect. If the MS recovery is outside of control limits and the LCS
is within control limits, matrix interference is indicated. Report the results with a
case narrative.
19.4 The LCS/LCSD and MS/MSD RPD criteria are specified in Table 4. If the RPD is
outside the control limits, investigate the source of the precision error. A source of
precision error in the MS/MSD may be the heterogeneous nature of the sample. If
a lab error is suspected, repeat the analysis. If a matrix issue is indicated, report
the results with a case narrative.
19.5 The surrogate criteria are specified in Table 5. If a surrogate recovery is outside
QC limits in a MB, LCS, or LCSD, the entire batch must be re-extracted and/or
reanalyzed. Enter condition code “RP” for each sample affected, a new prep and
analytical schedule will populate in the sample when saved. If a surrogate
recovery is outside QC limits in a sample, and no obvious matrix interference is
present, the sample should be re-extracted and/or reanalyzed. If the surrogate
recovery is confirmed report the original data prep and analysis. If additional
sample is not available or the samples were re-prepared outside of holding time,
report with a case narrative and notify the GCAL project manager immediately. If
obvious chromatographic interference with surrogate is present, reanalysis is not
necessary. Report the data with a case narrative. If a target compound is not
detected in a sample and the LCS shows high bias (recovery above the upper
control limit), the sample can be reported with a narrative. The analyst is still
required to investigate the source of the failure.
19.6 Surrogates are considered diluted out if a dilution of 10 or greater is performed in
either the prep phase or the analysis phase. The surrogate is reported as 0% and
diluted out DO in this case.
19.7 Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
19.8 Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated. Document
this in the case narrative.
19.9 Spikes may be diluted out in the analysis process if a 10X or higher dilution is
performed. Document this in the case narrative.
19.10 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
19.11 For data review procedures and checklists, see SOP QA-002 (Data
Validation/Reduction).
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20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 EPA 8151A
22.2 EPA 8000B
22.3 40 CFR Part 36

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1: Derivatization spike levels
24.3 Table 2: Target Analytes / Limit of Quantitation
24.4 Table 3: Calibration concentrations
24.5 Table 4: Control limits for LCS
24.6 Table 5: Control limits for Surrogate
24.7 Table 6: Criteria for Marginal Sporadic Failures
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
01/29/13

Revision
No.
11

04/11/14

12

01/15/16

13

03/27/17

14

03/26/18

14.1

Record of Activity

Author

Previous version
Updated format and added sections required for
TNI-compliant SOPs. Corrected typos. Added
tables. Updated control limits.
Changed carrier gas to hydrogen and updated
current GC run parameters. Added vendor
names to standards. Updated ccv criteria to
include high/no hits. Revised Oven program
settings; changed carrier gas to Hydrogen;
added vendor supplier to commercially
prepared standards; deleted comment in
section13.3 that ICV be from a different
manufacturer; added corrective action for %D
in the CCV in section 13.4.4; deleted comment
in section 14.1.3 “that concentrations for
analytes that co-elute on one column are
always reported from the column where the
analytes do not co-elute”; added comment for
reporting surrogates diluted out; updated
signatories; added SOP title references
Updated signatories; added SOP reference
titles; updated commercial vendor in Reagents
and Standards section; revised sections 12.0,
13.2, and 13.4 to add specific information for
Dalapon analysis; deleted 13.4.3 for CCV
failure contingency; additional information
added to section 14.1.3 for confirmation
scheduling; new section added to document –
14.3 Calibration Derivatization; deleted
laboratory limit and single operator criteria
from section 17.0; added 40CFR136 to
References section; added Table 1
Derivatization spike levels; updated all table
numbers and references in document.
Revised signatories; updated SOP Number;
Annual review – no procedural changes
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Table 1: Derivatization Spike Levels
Spike solution
Final Concentration
0.125 mL
12.5 ug/L
0.250 mL
25.0 ug/L
0.500 mL
50.0 ug/L
1.000 mL
100.0 ug/L
1.500 mL
150.0 ug/L
2.000 mL
200.0 ug/L

Level
1201
1202
1203
1204
1205
1206

Table 2: Target Analytes / Limit of Quantitation
LOQ,
Water
(µg/L)
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
50
50
0.50
0.50

Analyte
2,4,5-T
2,4,5-TP (Silvex)
2,4'-D
2,4-DB
3,5-Dichlorobenzoic acid
4-Nitrophenol
Acifluorfen
Bentazon
Chloramben
Dalapon
DCPA
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Picloram

LOQ,
Soil
(µg/Kg)
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
16.7
1670
1670
16.7
16.7

Table 3: Calibration Concentrations, (µg/mL)
Analyte

L1

L2

L3

L7

L4

All Analytes except
11.8
23.6
47.2
70.8
94.3
MCPA/MCPP/Dalapon
MCPA/MCPP
1179
2360
4717
7080
9434
Dalapon
12.5
25.0
50.0
100.0
150.0
Note: All calibration standards reflect concentrations adjusted for
molecular weight of the methyl ester versus the acid herbicide
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Table 4: Control Limits for LCS/LCSD/MS/MSD
Control
Limits,
Water (%)
42-147
51-134
45-152
35-153
10-130
38-142
47-144
10-130
24-135
19-139
36-117
50-141
46-159
21-144
35-144
33-157
56-139
20-130

Analyte
2,4,5-T
2,4,5-TP (Silvex)
2,4'-D
2,4-DB
3,5-Dichlorobenzoic acid
4-Nitrophenol
Acifluorfen
Bentazon
Chloramben
Dalapon
DCPA
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Picloram

Control
Limits,
Soil (%)
31-138
43-129
28-144
34-142
20-150
17-137
26-134
20-150
20-150
20-150
26-119
38-132
28-155
10-140
28-135
35-143
20-150
20-150

RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Table 5: Control Limits for Surrogates
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
DCAA

32-138

27-122

Table 6: Marginal Sporadic Failures
Number of Analytes Failures Allowed
<11
0
11-30

1

31-50

2

51-70

3

71-90

4

>90

5
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1.0

SCOPE AND APPLICATION
1.1
Gulf Coast Analytical Laboratories, LLC. - Baton Rouge uses this procedure to
ensure the collection, storage, transportation and disposal of waste is in
compliance with 40 CFR parts 260/261/262 (EPA), 29 CFR (OSHA), and 49 CFR
Part 173 (DOT). The types of waste generated include chemicals, reagents,
solvents, standards, and samples.

2.0

DEFINITIONS
2.1
Refer to SOP GEN-016 (Definitions).

3.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
3.1
The analyst performing this procedure must have completed the required safety
and technical orientation, ethics training, and on the job training.

4.0

SAFETY
4.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
4.2
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory.
4.3
Contact lenses are not to be worn in the laboratory.
4.4
Food or drink may not be present when actively processing or handling samples.

5.0

PROCEDURE
5.1
Waste Collection
5.1.1 Laboratory waste is segregated by laboratory personnel into waste
streams, which have been established by the Regulatory Compliance
Officer. The waste streams are determined by analysis of the waste and
through process knowledge. All laboratory waste should be disposed of
in the proper container. No laboratory waste shall be placed in regular
trash containers for disposal. The waste is placed into 55-gallon drums,
which are located in Satellite Waste Accumulation Areas. These Satellite
Waste Accumulation Areas are labeled with the appropriate placards as to
be easily identified. A single Satellite Waste Accumulation Area cannot
contain more than 55 gallons of any one waste stream. When a 55-gallon
drum in a Satellite Waste Accumulation Area is full, the Regulatory
Compliance officer is contacted to move the drum to the Central
Accumulation Facility where the start accumulation date begins. The
laboratory has 90 days from the start accumulation date to dispose of the
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5.2

drum. The laboratory will make every effort to minimize waste and
reclaim materials whenever possible.
5.1.2 A waste is considered hazardous if:
5.1.2.1 The waste material is listed as hazardous in 40 CFR Part 261.30261.33.
5.1.2.2 The material exhibits any of the characteristics of hazardous
waste (ignitability, corrosivity, reactivity, or exceedance of a
regulatory limit on a TCLP compound).
5.1.2.3 The waste listed in A or B above is not excluded by any
provisions under the Resource Conservation and Recovery Act.
5.1.3 A waste is considered an acute hazardous waste if it is identified as such in
40 CFR Part 261.31, 261.32, or 261.33. The Regulatory Compliance
Officer will be responsible for characterizing and disposing of waste.
Samples submitted to the laboratory for analysis are excluded under CFR
Part 261.4(d) provided that the samples are being transported to or from
the laboratory, are being analyzed, are being held for analysis, or are being
maintained in custody for legal reasons. RCRA regulations will apply 90
days after the login date of a sample (40 CFR Part 261.4). A sample may
be held up to one year for future analysis under 40 CFR Part 261. General
procedures followed by the laboratory will include transferring the
samples to the Central Accumulation Area within 90 days.
Sample Disposal
5.2.1 Following approximately 45 days of refrigerated storage in the laboratory,
the sample custodian will stage completed samples for disposal. As
samples are removed from the coolers for storage, the sample custodian
will scan all the samples segregated for disposal as “STD” (sent to
disposal) using the Horizon LIMS system. Once the samples have been
staged and scanned, the sample custodian will notify the Regulatory
compliance Officer that samples are ready to be taken to the waste staging
area.
5.2.2 Following staging, sample disposal will begin. Samples are segregated
based on sample matrix and characteristics. If water samples do not
exceed the requirements listed in Section 5.1.2, then the sample is
disposed of using GCAL’s POTW permit. If solid samples do not exceed
the requirements listed in Section 5.1.2, then the sample is disposed of via
landfill. Water samples which exceed the requirements listed in 5.1.2 are
collected in 55-gallon tight-head poly drums and labeled according to
sample characteristics and waste stream. This disposal is performed below
the canopy hood in the disposal trailer. Solid samples which exceed the
requirements listed in 5.1.2 are collected in 55-gallon open top steel
drums. The drums are labeled according to characteristics and waste
stream. Personnel are trained to perform this disposal wearing the proper
PPE including but not limited to: Lab coat, gloves, hearing protection.
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5.3

5.4

5.5

Sample container labels are defaced using black spray paint prior to
disposal.
5.2.3 40mL VOA vial samples are sent through the crusher. The glass material
is placed into a filtering apparatus and liquids are allowed to filter into a
drum. When the drum is at half capacity, water is added to dilute the
material and is disposed. The glass/label material collected in the filter is
placed into a separate labeled drum and sent to the waste disposal service
for incineration. This activity is performed under the supervision of the
Regulatory Compliance Officer.
5.2.4 All drums are stored on the secondary containment pallets installed in the
disposal trailer. Whenever personnel occupy the trailer, the ventilation
system at the rear of the trailer must be activated. This will eliminate the
build-up of possible dangerous vapors in the trailer.
Drum Labeling and Identification
5.3.1 All drums in the disposal trailer must be labeled with the following
information:
5.3.1.1 Only one (1) date will be placed on drums.
5.3.1.2 Waste from satellite areas and solvent drums are dated when
completed and moved to the Central Accumulation Area.
5.3.1.3 All drums that are used for sample disposal (water samples,
solids, and glass jars) in the disposal trailer will be dated when
the disposal process begins.
5.3.1.4 Proper descriptive labels will be placed on all drums.
Disposal
5.4.1 Waste disposal service is provided by various DOT certified vendors who
come to the facility and label, placard, and manifest the drums according
to 49 CFR Part 173 before transporting to their facility. These waste
drums will be incinerated, land filled, treated, or reclaimed depending on
their character. The original completed manifest is mailed from the vendor
to the laboratory to show the final disposal of the waste drums. The
Regulatory Compliance Officer maintains these records. Copies of all
manifests are mailed to LADEQ to report the disposal activities of the
facility. In addition, the Regulatory Compliance Officer will print a list of
all samples included in the disposal shipment using the Waste Manifest
program in the GCAL intranet system. This list is then attached to the
completed manifest provided by the certified vendor.
GCAL is considered the hazardous material shipper and is responsible for the
general shipper responsibilities contained in 49CFR Part 173. These
responsibilities are listed below.
5.5.1 Determine whether a material meets the definition of a “Hazardous
Material”
5.5.2 Proper shipping name
5.5.3 Class/division
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5.6

5.7

5.5.4 Identification number
5.5.5 Hazard warning label
5.5.6 Packaging
In addition, it is the responsibility of GCAL’s Regulatory Compliance Officer to
received training that is compliant with the 49CFR Part 172 Subpart H. This
training should be repeated every 3 years.
The DOT certified waste disposal service is considered the Hazardous Material
Carrier. It is the responsibility of GCAL’s Regulatory Compliance Officer to
verify and maintain documentation that each waste disposal vendor is DOT
certified. It is the responsibility of the waste disposal vendor to provide GCAL
with shipping papers (manifest), load the waste and transport the waste to their
facility for disposal.
A waste inspection checklist will be performed on a weekly basis (See
Attachment 1). These checklists will be maintained in a bound logbook.

6.0

POLLUTION PREVENTION
6.1
Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
6.2
Refer to QAM Section 10.2

7.0

REFERENCES
7.1
40 CFR parts 260/261/262 (EPA)
7.2
29 CFR (OSHA)
7.3
49 CFR Part 173 (DOT)

8.0

TABLES, DIAGRAMS, AND FLOWCHARTS
8.1
Document review and revision history
8.2
Attachment 1: Waste Inspection Checklist
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
03/23/11

Revision
No.
08

12/06/13

09

1/14/16

10

02/06/17

11

05/08/18

11.1

Record of Activity

Author

Previous version
Updated format and added sections required for
TNI-compliant SOPs. Updated Section 5.2.2 to
meet requirements of current permit.
Added SOP reference titles; revised MSDS
reference to SDS; updated sample container
disposal procedure and PPE in step 5.2.2;
updated QAM 10.2 reference; added
Attachment 1.

Randy Whittington

Updated signatories; revised GCAL retain
storage to 45 days in section 5.2.1.
Annual review – updated signatories, no
procedural changes.

James Turner
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Attachment 1

WEEKLY WASTE INSPECTION CHECKLIST
Only one (1) date on drums. (Waste from satellite areas and solvent
drums are dated when completed and moved to trailer.

Y

N

-

Y

N

-

Y

N

-

Are any drums exceeding 90 days?

Y

N

-

Are all processing and storage areas being maintained in a neat and
organized manner?

Y

N

-

Do any drums appear to be leaking and/or damaged?

Y

N

-

Are any liquids in secondary contaminant units?

Y

N

-

Are all hazardous samples back in hazardous cooler?

Y

N

-

Is the glass crusher in good working order? (Are blades worn down?)

Y

N

-

Is the middle isle on the deck clean?

Y

N

-

Are all drums in sample trailer lined up neat and in a straight line?

Y

N

-

Are all empty drums stacked neatly outside the trailer?

Y

N

-

Is the hood working properly?

All dates and labels on drums are legible and facing outward.

Date Completed: __________________

Competed by: ______________

Comments: _______________________________________________________________
________________________________________________________________________

Revision 004: 6/9/2014
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1.

PURPOSE

The purpose of this SOP is to describe how Geographic Information System (GIS) data will be managed
during munitions response projects. This document instructs personnel managing GIS data on munitions
response projects to design and implement a GIS to manage the spatial and attribute data in a manner
that will ensure compliance with the project deliverable specifications and quality objectives. The SOP
addresses data organization and classification, quality control (QC) and data review, and general
deliverable requirements.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

GIS Manager

Responsible for the organization of the GIS project files, creation of new data, translation of
existing data, and overall GIS processes and products. May be supported by one or more GIS
Analysts, as required.

3.

RELEVANT DEFINITIONS

Term

Definition

None

Not applicable

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

None

Not applicable

5.

PROCEDURE

5.1. General Requirements
5.1.1 The GIS Manager shall establish the project GIS using ESRI formats (e.g., ArcGIS Desktop or
similar) unless otherwise specified by the Statement-of-Work (SOW). The GIS Manager shall ensure
project data comply with the SOW and associated project-specified guidance at the time of submittal to
the client. The GIS Manager, in consultation with the Project Manager (PM), shall document projectspecific GIS requirements at project initialization by summarizing the data shown in Exhibit 1. These
project-specific requirements shall include, but are not limited to:
•
•
•
•

Spatial reference to be used;
SDSFIE database schema version;
GIS software version; and
Metadata versions and project-specific metadata parameters.
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5.1.2 The GIS Manager shall maintain project-specific GIS requirements in the project GIS folder (see
Section 5.2.1). The information may also be subsequently documented in the work plan; however, note
these details need to be defined at project initialization, before the work plan is prepared.
5.1.3 The GIS Manager shall ensure each new project or task order has its own geodatabase. Projects
with multiple geographically separated sites may use multiple geodatabases if appropriate. Spatial data
for long-term projects (i.e., projects spanning multiple task orders and/or job numbers) shall be transferred
into and maintained in the most current project folder as needed rather than being stored in multiple
project folders.

5.2. Data Organization and Classification
5.2.1. GIS Data Folder Structure and Location
5.2.1.1. The GIS Manager shall establish a folder structure for project GIS data at project initialization.
The recommended GIS data folder structure is presented below, though the GIS Manager may use an
alternative folder structure if considered necessary or otherwise required by the SOW or approved work
plan. Revisions to this structure can be made depending on project needs.
5.2.1.2. Project data files shall always be stored in the primary project folder on a network attached
fileserver. Local PC storage shall only used as a temporary storage location while data is pending transfer
to the fileserver.

RECOMMENDED GIS DATA FOLDER STRUCTURE
PROJECT LEVEL FOLDERS
GIS
BASIC_REQS
Contains project GIS requirements (see Section 5.1), including Exhibit 1, the SOW, and specific
guidance.
CODE (If needed)
Contains scripts (Python, VBA, etc), label expressions, calculate expressions, etc.
DATA
Project Geodatabase.gdb or ArcSDE connection file to Enterprise GDB
GPS – Trimble Pathfinder Office folder Structure
SOURCE
Data received and converted to GIS; keep in separate folders; note about source in folder
or file names
DELIVERABLE
Contains folders of complete deliverable (GDB, MXD, Metadata, etc)
Named “Deliverable” with date appended.
FIGURES
Report or task name folders here
Each folder should have a “companion” folder in MXD
Each folder should have an “_archive” folder to back-up versions of files. Before significant updates,
simply select all and Zip, move to archive folder and keep all versions (it will append a version
number).
MXD
Report or task name folders here
Each folder should have a “companion” folder in FIGURES
Each folder should have an “_archive” folder to back-up versions of files. Before significant updates,
simple select all and Zip, move to archive folder and keep all versions (it will append a version
number).
TOOLBOX (If needed)
Contains the models and scripts used by the project
Scripts are stored in the CODE folder

Parsons
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5.2.2. GIS File Naming Convention
5.2.2.1. The GIS Manager shall establish a project-specific file naming convention at the beginning of
the project. File types shall include the following, unless otherwise specified by the SOW or approved
work plan:
•
•
•

Project Geodatabase (.gdb)
Map Documents (.mxd)
Shapefiles (.shp)

5.2.2.2. Geodatabase (.gdb): The project geodatabase shall be named using the common project
identifier coupled with alphanumeric designation of the project spatial reference. For example, if the site
identifier for Fort Sample is “FTS” and the spatial reference used for the project data is UTM Zone 18, the
resulting filename would be “FTS_UTMZ18.gdb”. Additional temporary geodatabases may be created for
interim work products, as necessary.
5.2.2.3. Map Documents (.mxd): The GIS Manager shall ensure file names for map documents are
sufficiently specific to identify the associated report or task, project location, figure number, and general
purpose and/or content of the map. An alphanumeric code shall be used to indicate the task or report:
•
•
•

“WP” for work plan, “RI” for RI report, “PP” for Proposed Plan, etc.
The word “figure” does not need to be included in figure number designations: e.g., “2-1”.
Figure title or content descriptions can be abbreviated, but shall provide sufficient information to
discern the figure’s purpose: e.g., “Soil_Sample_Locations”.

5.2.2.4. The
result
for
the
Proposed
Plan
in
this
example
would
be
“PP_2-1_Soil_Sample_Locations.mxd”. The figure output (PDF, JPG, etc.) shall follow the same naming
convention (e.g., “PP_2-1_Soil_Sample_Locations.pdf” and “PP_2-1_Soil_Sample_Locations.jpg”).
5.2.2.5. Shapefiles (.shp): Shapefile format is not recommended for long-term GIS data management
unless otherwise specified by the SOW or approved work plan. If required the GIS Manager shall ensure
shapefiles are named in compliance with the SOW and associated project-specified guidance (i.e., data
schema specifications).

5.3. Map Templates
5.3.1. Minimum Requirements
5.3.1.1. The GIS Manager in consultation with the Project Manager at the beginning of the project shall
define the map templates to be used. Map templates shall be developed with the following minimum
elements unless otherwise specified in the SOW or approved work plan:
•
•
•
•
•
•
•
•

Unique figure number or reference and title;
Legend, north arrow, and scale bar (legend should be dynamic);
Spatial reference;
Data source for aerial photography;
Project name and client name;
Production/print date and names/initials of creator and reviewer;
Filename and path (minimum 5 point text for legibility); and
Adequate space for binding (typically ¾-inch on left).

5.3.1.2. Filename and path on the template shall use UNC network
\\servername\sharename\path\filename) instead of local file shares (“J”, “S”, “N”, etc).

paths

(i.e.,
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5.3.1.3. The contract, task order, and Parsons project number(s) may also be included on the template,
though this is not required.

5.3.2. Recommended Practices
The following are recommended practices for maps and templates.
•
•
•
•
•
•
•
•

Use UNC network paths (\\servername\sharename\path\filename) for map data sources instead
of local file shares (“J”, “S”, “N”, etc). This will allow the map documents to be accessed
consistently across the network by other users.
Create title blocks using rectangle tool rather than individual graphic lines. This allows
alignment tools to work in both vertical and horizontal orientation.
Use dynamic text where applicable to avoid manual updates to text.
Set graphic element anchor points to easily ensure correct placement when dynamic text
automatically adjusts.
Name map graphic elements to enable automation. (The map templates identified in
Section 5.3 are suitable for automation.)
Use singular form consistently in the legend.
For 11 x 17 maps, the width of the title block should equal half of folded width for inclusion in
8½ x 11 reports.
Use ArcGIS 10.3 or newer as there are many enhancements that facilitate map development.
Version 10.x map templates are here:\\txaus01fs01\jobs\GISSupport\Templates.

5.4. Data Development
5.4.1. General Requirements
5.4.1.1. Data development includes the translation, creation and modification of points, lines and
polygons in the GIS that represent real-world features. The data source can be text files (or written
coordinates), KML files, field collected GPS locations, scanned maps, or aerial photography.
5.4.1.2. The GIS Manager shall ensure project data comply with the quality metrics specified in the
SOW and associated project guidance (Section 5.1). At minimum, the GIS Manager or designated
representative shall ensure the following:
•
•
•

Feature class spatial reference (e.g., UTM Zone 18 NAD83) is defined for all project data. The
spatial reference is included in the Project GIS Requirements Summary (Exhibit 1).
Feature attributes contain sufficient detail to allow similar features to be easily discernible from
one another (e.g., proposed sample locations should be differentiated from actual sample
locations).
Required feature attributes are populated (i.e., no NULL data values) and correctly assigned
during data development.

5.4.1.3. The minimum requirements for data translation and feature development are specified in the
below sections. The GIS Manager may specify additional requirements for these processes if necessary
for the project. Additional requirements shall be documented on a Project-Specific SOP Modification
Sheet.

5.4.2. Data Translation
5.4.2.1. Data is translated into the GIS from various formats (text, KML, GPS, shapefile, etc.). In
addition to the general requirements (Section 5.4.1), the GIS Manager or designated representative shall
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perform the following data checks at minimum to ensure data quality objectives are achieved during the
data translation process:
•
•

Pre-import data checks on the source file to ensure compatibility with the import process. For
example, identify the spatial reference and ensure there are no invalid characters (spaces, etc)
in column names that would cause an error.
Post-import data checks to identify and, if necessary, correct import errors. This includes
verifying data values were not modified and ensure the data displays within the proper
geographic context (e.g., is the feature within the site boundary, is a surface water sample
within a water feature, etc.).

5.4.2.2. If data collected using traditional GPS units are being translated into the GIS, the GIS Manager
or designated representative shall post-process (i.e., differentially correct) the data where applicable. The
95% confidence accuracy level (horizontal/vertical) shall be included in the metadata and retained for
archival access.
5.4.2.3.

Section 5.6.3 lists additional data checks to be conducted periodically.

5.4.3. Feature Development
5.4.3.1. Features can be constructed or developed (i.e., manually digitized onscreen by a GIS analyst)
using points, lines or areas/polygons based on existing data or features identified in aerial photography.
In addition to the general requirements (Section 5.4.1), the GIS Manager or designated representative
shall perform the following data checks at minimum to ensure data quality objectives are achieved during
the feature development process:
•
•
5.4.3.2.

Specify the scale of data capture (e.g., 1:600) when creating point, line, and area features to
ensure the accuracy level required for the project.
Use snapping to eliminate gaps between adjacent features and avoid “dangling” features.
Section 5.6.3 lists additional data checks to be conducted periodically.

5.5. Metadata
The GIS Manager shall ensure project metadata is in compliance with the SOW and associated projectspecific guidance. The metadata parameters shown on Exhibit 2 define the metadata elements common
to all feature classes and shall be used to create the basic metadata template for the project. This basic
metadata template shall be imported into each feature class in the geodatabase. See Exhibit 3 for
required FGDC metadata elements and their descriptions.

5.6. Quality Control (QC)
5.6.1. General Requirements
5.6.1.1. The GIS Manager shall ensure project data comply with quality requirements in the SOW and
associated project-specific guidance, including geometric accuracy and attribute validation. If necessary
to achieve compliance, the GIS Manager shall define periodic checks to ensure quality objectives are met
and validated. These procedures shall be maintained in the BASIC_REQS folder (see Section 5.2.1). The
GIS Manager shall document completion of these checks in a manner suited to the project requirements.
5.6.1.2. The minimum requirements for data QC are specified in the below sections. The GIS Manager
may specify additional requirements for these processes if necessary for the project. Additional
requirements shall be documented on a Project-Specific SOP Modification Sheet.
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5.6.2. Periodic Database Review
5.6.2.1. The GIS Manager or designated representative shall perform the following periodic checks on
the GIS database at minimum to ensure data quality:
•
•
•
•
•

Verify the spatial reference for project data.
Verify features are within the correct project boundaries.
Examine area and perimeter values to identify zero length and other invalid features.
Check required feature attributes are populated (i.e., no NULL data values) and correctly
assigned.
Verify map contents (i.e., feature classes) are stored in the project GIS folder (Section 5.2.1).

5.6.2.2. At minimum, these checks will be performed before GIS data deliverables (Section 5.7) are
submitted to the client, though it is recommended they are performed more frequently.
5.6.2.3. The database checks may be automated where practical (e.g., performed using ArcGIS Python
scripting). Scripts for automated checks shall be maintained in the project GIS folder (Section 5.2.1).
5.6.2.4. The GIS Manager shall maintain a record of the data checks performed in the project GIS folder
(Section 5.2.1).

5.6.3. Graphics / Figure Review
The GIS Manager or designated representative shall verify the following at minimum for figures to be
included in project deliverables:
•
•
•
•
•

The map template/figure complies with the minimum requirements detailed in Section 5.3.1 and
is consistent across report figure series.
Map graphic elements are properly positioned, correctly aligned, and correctly and consistently
sized.
There is appropriate consistency in feature symbology and presentation across report figures.
Singular form is used consistently in legend.
There are no inappropriate gaps or spaces between words.

5.7. Project GIS Deliverables
5.7.1 GIS data deliverables shall be provided to the client as specified in the SOW. Prior to delivery,
data checks shall be performed as described in Section 5.6.2.
5.7.2 The following folders should be included at minimum in each GIS data deliverable (depending on
project data additional folders can be defined):
•
•
•
•

DATA – project geodatabase, other data to be delivered.
FIGURES – contains any map figures produced (PDF, JPG, etc).
MXD – contains ESRI MXD documents.
METADATA – contains FGDC metadata in XML format.
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6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

Spatial Data Standards for Facilities, Infrastructure and
Environment (SDSFIE). http://www.sdsfieonline.org

The Spatial Data Standards for Facilities, Infrastructure,
and Environment are a family of IT standards (models,
specifications) which define a set of semantics intended
to maximize interoperability of geospatial information for
installation, environment, and civil works missions.

7.

EXHIBITS

Exhibit 1:

Project GIS Requirements Summary

Exhibit 2:

Project Specific FGDC Metadata Elements

Exhibit 3:

Required FGDC Metadata Elements

8.
Rev.

REVISION HISTORY
Date

Summary of Changes

Reason for Revision

00

06/22/15

Initial Release

n/a

01

10/20/17

Updated minimum version of ArcGIS (Section 5.3.2).

Periodic review
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EXHIBIT 1 – PROJECT GIS REQUIREMENTS SUMMARY
The following information defines basic project parameters for the GIS.
Project Name
Project Type
Parsons Project Number
Client Project Number
Parsons Project Manager
GIS Manager
GIS Analyst(s)
Client GIS Contact
Project File Server Location
(UNC)
Client-specified Requirements
GIS Deliverable Format
GIS Deliverable Spatial
Reference
GIS Data Schema
SDSFIE Adaptation
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EXHIBIT 2 – PROJECT-SPECIFIC FGDC METADATA ELEMENTS
The following information defines the metadata parameters for the project.
Definitions of the FGDC metadata elements are provide in Exhibit 3.
General: Originator
Publication Date
Time Period:
Currentness Reference
Time Period: Calendar Date
Status: Progress
Status: Update Frequency
Access Constraints
Use Constraints
General: Contact
Contact Person or
Organization
Contact Voice Telephone
Attributes
Logical Consistency
Completeness
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EXHIBIT 3 – FGDC METADATA ELEMENTS
The following list establishes the required and optional metadata elements. This list shall be referenced to
ensure correct entry of metadata values. The project-specific FGDC metadata elements listed in
Exhibit 2 are shaded.
Section Name

Required / Optional

Entry

Description

Identification

Required

Abstract

Describes the "what" aspects of the data. For
example, what information is in the data set? What
area is covered?

Purpose

Describes the "why" aspects. For example, why
was the data set created?

Keywords: Theme

Describes the subject of the data, such as pipes or
vegetation.

Keywords: Thesaurus

You must specify whether or not the keywords were
derived from a formal thesaurus. If not, type "None";
otherwise, provide the name of the thesaurus.

General: Originator

The originator is the name of the organization or
individual who developed the data; for example,
authors would be the originators of a book.

Publication Date

The publication date should be a year, a year and
month, or a year, month, and day. Dates should be
provided in the format YYYYMMDD, for example
20000921 for the date September 21, 2000. If dates
are provided in a different format, searching against
this date will produce poor results. The publication
date can also be "Unknown" or "Unpublished
material".

Spatial Domain: Bounding
Coordinates

The geographic extent of the data expressed as
latitude and longitude values.

Time Period: Currentness
Reference

The currentness of the data in relation to the
“ground condition”.

Time Period: Calendar Date

The date of the observation or publication.
Acceptable values also include “unknown”.

Status: Progress

The current state of the data. Values are Complete",
"In work", or "Planned".

Status: Update Frequency

Values are "Continually", "Daily", "Weekly",
"Monthly", "Annually", "Unknown", "As needed",
"Irregular", "None planned", or free text entry.

Access Constraints

The restrictions and legal prerequisites for
accessing the data set. These include any access
constraints applied to assure the protection of
privacy or intellectual property, and any special
restrictions or limitations on obtaining the data set.

Use Constraints

The restrictions and legal prerequisites for
accessing the data set. These include any access
constraints applied to assure the protection of
privacy or intellectual property, and any special
restrictions or limitations on obtaining the data set.

Feature Class Specific
Required
Feature Class Specific
Required
Feature Class Specific
Required
Feature Class Specific
Required
Project Specific
Required
Project Specific

Required
Feature Class Specific
Required
Project Specific
Required
Project Specific
Required
Project Specific
Required
Project Specific
Required
Project Specific

Required
Project Specific
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Section Name

Required / Optional

Entry

Description

Metadata Reference

Required

General: Contact

The party who is responsible for the metadata must
be included as the metadata contact; they should
be able to answer questions about or receive
reports about errors in the metadata. The name of
the person or organization to contact must be
included along with their address and telephone
number. You may also want to include a fax
number, email address, or the hours of service.

Contact Person or
Organization

If a person is the primary contact (their affiliation
with the organization is incidental), the person's
name is mandatory. If an organization is the primary
contact (their personnel is incidental), the
organization's name is mandatory.

Contact Voice Telephone

The telephone number the organization or individual
may be contacted at.

Attributes

ArcCatalog automatically adds all the columns for
each entity as attributes.

Logical Consistency

Describes the topological integrity of the data. For
example, do lines intersect only where intended?
Are there any duplicate lines? Are any polygons too
small? You may want to report the software used to
test and verify the topological integrity of the data.

Completeness

Completeness includes information about
omissions, selection criteria, generalization,
definitions used, and other rules used to derive the
data. For example, you may want to include
information about thresholds such as the minimum
area for polygons.

Process Step (Lineage)

To define the lineage of the data, provide a list of
the steps taken to construct the data. For each step,
provide a description including the parameters or
tolerances used.

Optional

Attribute Accuracy

An assessment of the accuracy of the identification
of entities and assignment of attribute values in the
data set.

Optional

Positional Accuracy

An assessment of the accuracy of the positions of
spatial objects.

Optional

Source

A list of sources and a short discussion of the
information contributed by each.

Project Specific

Required
Project Specific

Required
Project Specific
Entity Attribute

Required
Project Specific

Data Quality

Required
Project Specific

Required
Project Specific

Required
Feature Class Specific
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1.

INTRODUCTION

The purpose of this SOP is to provide protection for employees from adverse health effects associated
with occupational exposure to noise. The program consists of annual audiometric testing of workers, annual employee training, selection and use of hearing protection, and noise monitoring. All Parsons employees and subcontractors shall comply with this program. The field team, supported by the UXOSO and
SM, will monitor the workplace for noise hazards initially and regularly during the course of work. When
noise hazards are known or expected, the hearing conservation program described below will be implemented and measures will be taken to protect personnel against those noise hazards.

2.

AUDIOMETRIC TESTING PROGRAM

2.1
Audiometric testing shall be made available to all employees whose exposures equal or exceed
an 8-hour time-weighted average of 85 decibels (dbA) or equivalently a dose of 50 percent. In addition,
personnel potentially exposed to toxic chemicals must be enrolled in a hearing conservation program in
accordance with EM 385-1-1, Section 05.C.05. Audiometric tests shall be performed by a licensed or certified audiologist, otolaryngologist, or physician who is certified by the Council of Accreditation in Occupational Hearing Conservation. Each employee assigned to noisy operations must receive a baseline audiogram prior to assignment and yearly testing thereafter for as long as that employee is exposed to excessive noise levels (8-hour time-weighted average of 85 dBA or greater). Each employee's annual audiogram is compared to that employee's baseline audiogram to determine if the audiogram is valid and if a
standard threshold shift has occurred. (A standard threshold shift is a change in hearing threshold relative
to the baseline audiogram of an average of 10 dB or more at 2,000, 3,000, and 4,000 Hz in either ear.)
This comparison should be completed by a physician.
2.2
If a comparison of the annual audiogram to the baseline audiogram indicates a standard threshold shift has occurred, the employee shall be informed of this fact in writing, within 21 days of the determination. The following steps are taken by the Site Safety and Health Officer (SSHO) when a standard
threshold shift occurs:
•
•
•
•

Employees not using hearing protectors shall be fitted with hearing protectors, trained in their
use and care, and required to use them.
Employees already using hearing protectors shall be refitted and retrained in the use of hearing
protectors and provided with hearing protectors offering greater attenuation if necessary.
The employee shall be referred for a clinical audiological evaluation or an otological examination, as appropriate, if additional testing is necessary.
The employee is informed of the need for an otological examination if a medical pathology of
the ear that is unrelated to the use of hearing protectors is suspected.

2.3
Audiometric tests shall be pure tone, air conduction, and hearing threshold examinations, with
test frequencies including as a minimum 500, 1000, 2000, 3000, 4000, and 6000 Hz. Tests at each frequency shall be taken separately for each ear. Audiometric tests shall be conducted with audiometers
(including microprocessor audiometers) that meet the specifications of, and are maintained and used in
accordance with, American National Standard Specification for Audiometers. The functional operation of
the audiometer shall be checked before each day's use by testing a person with known, stable hearing
thresholds, and by listening to the audiometer's output to make sure that the output is free from distorted
or unwanted sounds. Audiometer calibration shall be checked acoustically at least annually in accordance
with OSHA requirement (29 CFR 1910.95, Appendix E).
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3.

HEARING PROTECTORS

The SSHO shall make hearing protectors available to all Parsons and subcontract employees exposed to
an 8-hour time-weighted average of 85 dBA or equivalently a dose of 50 percent. Hearing protection for
most projects will consist of earmuffs or foam fitting earplugs. The selection of the type of hearing protector will be based upon noise attenuation requirements for the task and worker comfort.

4.

EMPLOYEE TRAINING

The SSHO will develop a hearing conservation training program for all employees assigned to noisy work.
This training will be a component of the initial site safety training. As a minimum, the training shall include:
•
•
•

5.

The effects of noise on hearing.
The purpose of hearing protectors, the advantages, disadvantages, and attenuation of various
types, and instructions on selection, fitting, use, and care.
The purpose of audiometric testing, and an explanation of the test procedures.

IDENTIFICATION OF NOISE HAZARDS

5.1
Noise measurements shall be made whenever there is difficulty in communicating with a distance
of at least 2 ft (0.6 m), upon worker complaint of excessive noise, or whenever hazardous noise levels are
suspected.
5.2
Noise assessments and/ or measurements shall be performed and documented when any new
facility or new equipment is placed in service and when areas that in the past were not noise hazardous
become noise hazardous for any reason.

6.

NOISE MONITORING

6.1
When operations are anticipated to exceed the 8-hour time-weighted average of 85 dBA, the
SSHO may implement a noise-monitoring program. The sampling shall be used to:
•
•

Verify that appropriate hearing protection is being used by employees
Identify the boundaries of the noise hazard area in accordance with Section 05.C.04 of EM
385-1-1.

6.2
Noise level monitoring instruments used to measure employee noise exposure shall be calibrated
and the calibration logged in the SSHO log to ensure accuracy.
6.3
Types of operations that may require noise monitoring are: use of heavy equipment, generators,
or power tools. Tasks involving vegetation removal, demolition, mechanical excavation may also require
hearing protection.
6.4

Instruments used to measure noise shall meet or exceed the requirements listed below.
•
•

For continuous (steady-state) noise and impact (impulse) noise, monitoring instruments should
be used in accordance with EM 385-1-1, 05.C.03, Table 5-3.
Dosimeters shall measure the entire employee's work shift to be considered fullshift sampling.
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•
•

7.

Calibration of noise measuring equipment shall be in accordance with manufacturer’s instructions.
Workplaces known or suspected to include hazardous noise will be surveyed initially, annually
and whenever site conditions change impacting noise generation.

NOISE EXPOSURE STANDARDS

7.1
For impact (impulse) noise, personnel exposures may not exceed 140 dB (unweighted) without
effective hearing protection devices.
7.2
For continuous (steady-state) noise, personnel exposures may not exceed 85 dBA without effective hearing protection devices.
7.3
Contractor personnel shall comply with the ACGIH, TLV continuous noise exposure standards,
outlined in Table 1.
7.4
When the daily noise exposure is composed of two or more periods of noise exposure of different
levels, the combined effects must be considered. Exposure to different levels for various periods of time
shall be computed according to the formula in EM 385-1-1, 05.C.03.

TABLE 1
NON-DOD CONTINUOUS NOISE EXPOSURES (OSHA STANDARD)

8.

Duration per Day
(hours)

Permissible
Sound Pressure Level
(dBA)

8

85

4

88

2

91

1

94

0.5 (30 min)

97

0.25 (15 min)

100

NOISE CONTROLS

Practical engineering or administrative controls shall be considered and implemented when personnel
exposed to continuous (steady-state) sound-pressure levels exceeding the limits specified stated above.
Engineering controls are the primary means of controlling exposures to excessive noise in the workplace.
These controls may include lubrication, isolation, damping, baffles, or other methods.

8.1. Administrative Controls
8.1.1 Noise-hazardous areas include all areas where the noise values exceed the standards above and
shall be posted to indicate the presence of hazardous noise levels and the requirement for hearing protection. Equipment identified as noise hazardous shall be labeled as a noise hazard requiring the use of
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hearing protection. If noise hazards impact personnel working in adjacent areas, the individuals in the
adjacent areas shall be notified of the noise values and offered hearing protection.
8.1.2 If noise exposure to employees cannot be reduced to below the required standard, operating time
limits may be imposed.

8.2. Personal Protective Equipment (PPE)
8.2.1 Hearing protection devices shall provide for the attenuation of noise to acceptable levels (i.e.,
85 dBA for continuous (steady-state) noise). If necessary to hear audible warnings, hearing protection
devices should not attenuate hearing levels below an individual’s hearing threshold.
8.2.2 Dual hearing protection (earplugs and a second method such as ear muffs worn concurrently),
shall be based on the attenuation of the specific hearing protection. Generally, double hearing protection
should be used whenever employees are exposed to continuous noise greater than 115 dBA.
8.2.3 The attenuation of the specific hearing protection, except custom ear mold hearing protection,
shall be determined using the NIOSH de-rating scheme.
8.2.4 Ear insert devices, to include disposable, pre-formed, or custom-molded earplugs, shall be fitted
to the exposed individual by an individual trained in such fitting and able to recognize the difference between a good and poor fit. Plain cotton is not an acceptable hearing protection device.

9.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

12/08/14

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review
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1.

INTRODUCTION

The medical surveillance program is a major element in the Parsons Health and Safety Program. The three
major components of the medical surveillance program are:
1. Routine medical monitoring of the health of Parsons personnel whose work may expose them to
health hazards,
2. Arrangements for emergency medical care in the event of a work-related injury, and
3. Maintenance of employee medical records.

2.

MEDICAL SURVEILLANCE

2.1. Enrollment Criteria
2.1.1 A medical examination is essential to assess and monitor a worker's health and fitness both before
placement and during the course of work. The criteria for medical surveillance enrollment are dependent
upon the employee's exposure potential. An employee whose work involves the regular, potential exposure
to toxic substances or physical agents above established short-term exposure limits (STELs), OSHA permissible exposure limits (PELs), OSHA action levels, or American Conference of Governmental Industrial
Hygienist (ACGIH) threshold limit values (TLV) shall be enrolled in the medical surveillance program. Examples of operations where employee enrollment would be necessary include.
•
•
•
•
•

Field investigations in a designated exclusion zone;
Work requiring respirator usage;
Asbestos or lead sampling or abatement;
Stack sampling and source evaluation operations; and
Industrial wastewater and process water characterization surveys.

2.1.2 An employee assigned to a task where there is no reason to believe there is a potential for exposure
above STELs, OSHA PELs, OSHA action levels, or ACGIH TLVs would be exempt from the medical surveillance program. Examples of exempted operations would include the following:
•
•
•
•
•

Project management oversight from support zone;
Property transfer audits where there is no environmental sampling;
Laboratory operations confined to dip and read tests;
Brush clearing and land survey operations; and
Ecological surveys.

2.2. Medical Oversight Contractor
2.2.1 Parsons has hired a medical oversight contractor to manage its medical surveillance program. The
medical oversight contractor is WorkCare (phone: 800-455-6155). The responsibilities of the medical oversight contractor are:
•
•
•

Develop medical examination protocols specific to Parsons’ operations;
Contract local clinics;
Issue employee medical reports to the Program Health and Safety Manager (PHSM);
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•
•

Track personnel enrolled in medical monitoring program; Archive employee medical and exposure records; and
Manage the incident intervention program.

4.2.2.2 The medical oversight contractor provides Parsons with consistency in examination content and
quality. The WorkCare incident intervention program is a resource designed to provide Parsons employees
with immediate access to a qualified medical clinician in the event of a nonlife threatening work related
injury or illness. In instances where there is a injury to a subcontract employee, the subcontract worker
must follow the procedures specified by their company for obtaining medical treatment. Subcontract employees are not to contact WorkCare unless their company has a contract with WorkCare to provide incident
intervention services.

2.3. Clinic Selection
The sector certified industrial hygienist (CIH) will perform initial clinic selection by contacting the medical
oversight contractor and providing the location of the project site. The medical oversight contractor will then
identify a suitable clinic that it ideally located as close as possible to the project site.

2.4. Pre-Placement Screening
All employees who will be involved in the medical surveillance program will have an initial physical examination before assignment to work requiring regular health monitoring. The pre-placement screening has
two major functions: (1) to determine the employee's fitness for duty, including the ability to work while
wearing protective equipment and (2) to establish a baseline physiological profile for comparison with future
medical data. The physical examination will be given by an approved clinic and will follow the examination
protocol established by the medical oversight contractor. In the event the project site is a CWM site, then
the medical oversight contractor will be asked to review Department of Army Pamphlet 40-173, Occupational Guidelines for the Evaluation and Control of Occupational Exposure to Mustard Agents H, HD, and
HT and the Interim Guidance on Occupational Health Practices for the Evaluation and Control of Occupational Exposures to Nerve Agents GA, GB, GD, GF and VX and Mustard Agents H, HD, and HT, November
2012. As a result, the medical oversight contractor will add additional medical tests or exams as appropriate.

2.5. Periodic Examinations
Physical examinations are repeated annually for personnel involved in HTRW and munitions response projects unless the attending physician believes a longer interval (not greater than biennially) is appropriate.
Personnel involved in chemical warfare materiel (CWM) response activities must receive annual
exams. Records of project personnel working on the project will be checked to ensure that the exam clearance (Work Status Report) expiration date has not been exceeded.

2.6. Termination Examination
A physical examination shall be performed as a part of the checkout procedure for terminating employees.
The content of this examination shall comply with the protocol established by the medical oversight contractor. Each Parsons employee who works on a CWM/MEC or HTRW site will also receive a project termination physical as directed by the medical oversight contractor.

2.7. Special Examination
Special medical examinations and counseling will be provided in cases of known or suspected exposure to
a toxic substance above its occupational exposure limit. The SSHO must approve special testing after
consulting with the Program H&S Manager and medical oversight contractor physician.
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2.8. Information Provided to the Examining Physician
Each employee participating in the medical surveillance program will present to the examining physician a
completed History and Physical Form at the time of the examination. The History and Physical Form is
designed to elicit information necessary for the physician to understand the employee's past and current
health status. Additionally, the form provides an opportunity for the employee to express possible concerns
about his or her occupational environment.

2.9. Medical Examination Reports
2.9.1 Data obtained during the examination is sent to the medical oversight contractor physician for analysis. After reviewing the data, the medical oversight contractor physician submits a report to the Program
Health and Safety Manager who forwards the results to the SSHO. This report contains the following information:
•
•
•

Physician's opinion of the employee's fitness to perform their assigned duties;
Any recommended limitations upon the employee's assigned duties; and
Statement that the employee has been informed of the physician's findings and of any medical
conditions that require further examination or treatment.

2.9.2 Additionally, the employee receives a report from the medical oversight contractor physician that
discusses all aspects and findings of the medical examination.

2.10. Disposition of Medical Records of Terminated Employees
When an employee leaves Parsons, the medical oversight contractor shall seal the employee's medical file
for archiving. The medical file will be maintained in the custody of the medical oversight contractor for
30 years after the employee's termination date.

2.11. Confidentiality of Reports
The medical report that is submitted to the PHSM and forwarded to the SSHO shall not reveal any specific
findings or diagnoses unrelated to occupational exposures, illnesses, or accidents. Reports shall be maintained either electronically (encrypted) or in paper format (in file with access restricted). Access to the physician's report shall only be accessible to the SSHO and Program Health and Safety Manager unless authorized in writing by the employee or except where the opinions are required for settlement of workers'
compensation claims.

2.12. Subcontractor Medical Certification
Subcontractors assigned to work on the project are required to furnish the SSHO with a copy of the doctor's
certification identifying the employee's ability to wear personal protective equipment. The certification
should be dated not more than 1 year before the employee begins on-site work.

3.

EMERGENCY MEDICAL CARE

3.1
Emergency treatment is integrated into the Emergency Response and Contingency Plan
(SOP HS-03). The name, location, phone number, and address of the nearest emergency care center will
be posted at the worksite. This information can be found in the site-specific Accident Prevention Plan
(APP)/Site Safety and Health Plan (SSHP). In addition, phone numbers and procedures for contacting fire,
police, Workcare Incident Intervention team, LifeFlight and ambulance services will also be included in the
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APP/SSHP. The Emergency Response and Contingency Plan designates roles and responsibilities to be
assumed by personnel in an emergency. At least two members of the field team will be currently certified
in cardiopulmonary resuscitation (CPR) and first aid.
3.2
The SSHO will ensure personnel working at the site know the location of the nearest medical facility. The SSHO will report all incidents requiring emergency medical attention to the PHSM and Business
Unit Safety Manager.

4.

PROGRAM RESPONSIBILITY

The SSHO is responsible for assuring that site workers are in compliance with this SOP. In addition, the
SSHO or CIH sets-up employee exams through the medical oversight contractor.

5.

PROGRAM COSTS

Routine medical monitoring is the responsibility of Parsons, and the company will bear the entire cost of
the program.

6.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

12/08/14

Initial Release.

n/a

01

02/17/15

General review and update.

Scheduled review

02

01/26/18

Update references to external SOPs and plans in Paragraph 3.1. Clarify SSHO responsibilities in Paragraph 3.2. Spell out “medical oversight contractor” to reduce use of acronyms.

Internal review
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1.

PRE-EMERGENCY PLANNING

1.1
Situations requiring emergency response can be minimized by planning and approaching the circumstances in a calm, deliberate manner.
1.2
Agencies that may provide emergency response, such as the Emergency Management Agencies
(EMAs), Installation Security, police department, fire department and medical support services will receive
an operations schedule on at least a weekly basis.
1.3
The Site Safety and Health Officer (SSHO) will be the on-site project emergency coordinator (as
conditions dictate) in case of an accident or incident requiring emergency response. All personnel will be
briefed at the morning tailgate safety meetings on the location of the cellular telephones and who has onsite radio communications. This information will also be included in all visitor briefings.
1.4
A warning system using a series of three five-second blasts on portable air horns or vehicle horns
will notify site personnel that an accident or incident has occurred and evacuation is required. Upon hearing the evacuation warning, all personnel will immediately clear the site and respond to the designated
rally point. At the rally point, all personnel will be accounted for.
1.5
If an emergency response rescue operation is required, no personnel will re-enter the area until
the situation has been assessed and it is determined that resources are on-hand to handle the rescue
without jeopardizing additional personnel.

2.

PERSONNEL ROLES AND LINES OF AUTHORITY

2.1
This plan describes the various roles, responsibilities, and communication procedures that will be
followed by personnel working on this project in the event of an emergency.
2.2
The primary emergency coordinator for this site is the Parsons SSHO or his designee (i.e., Site
Manager). The onsite SSHO will determine the nature of the emergency and take appropriate action.
2.3
Prior to field activities, the Parsons SSHO shall plan emergency egress routes and discuss them
with all personnel who will be conducting fieldwork. Initial planning includes establishing and testing
emergency warning signals and evacuation routes to prevent delays in the event of an emergency.

3.

EMERGENCY CONTACTS

Emergency telephone numbers for the closest hospitals capable of providing emergency service, EMAs,
Poison Control Center, local Police and Fire Department, and key safety and management personnel
from USACE, and Parsons will be listed in the Work Plan and will be posted in the field trailer and other
conspicuous locations. The SSHO will be responsible for taking necessary action and contacting the appropriate emergency contacts.

4.

EMERGENCY RECOGNITION AND PREVENTION

Emergencies can take many forms: illnesses or injuries, explosion, fires, or sudden changes in the
weather. The remaining sections of this Emergency Response and Contingency Plan (ERCP) outline
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general emergency and contingency planning procedures to be followed at the site. Emergency information and instructions shall be posted as appropriate.

5.

FIRST AID

5.1
At least two people trained and certified in First Aid/CPR will be present on-site at all times during
intrusive activities. Life support techniques such as CPR and treatment of life threatening problems such
as shock will be given top priority. Professional medical assistance shall be obtained at the earliest possible opportunity.
5.2
To provide first-line assistance to field personnel in the case of illness, injury, or fire the following
items will be immediately available:
•
•
•
•
•
•

6.

First aid kit (Type III);
Portable emergency eye wash
Fire extinguisher;
Portable spill kit or equivalent (30 gallon size);
Air horn; and
Cellular telephones or 2-way radios

EMERGENCY ACTIONS

6.1

If a serious (i.e., life threatening) injury occurs, these steps shall be followed:
•
•
•
•
•

Remove the injured person(s) from immediate danger.
Render first aid if necessary.
Obtain paramedic services or ambulance transport to local hospital. This procedure shall be followed even if there is no visible injury.
Other personnel in the work area shall be assembled until the SSHO determines that it is safe
for work to resume. If there is any doubt regarding the condition of the area, work shall be delayed until all hazard control issues are resolved.
Notify USACE, Parsons Project Manager, and Project Health and Safety Manager. USACE will
make the required notifications to State and County Agencies if required.

6.2
For non-emergency incidents, the WorkCare (phone: 1-888-449-7787) incident intervention program is a resource designed to provide Parsons employees with immediate access to a qualified medical
clinician in the event of a nonlife threatening work related injury or illness. In instances where there is a
injury to a subcontract employee, the subcontract worker must follow the procedures specified by their
company for obtaining medical treatment. Subcontract employees are not to contact WorkCare unless
their company has a contract with WorkCare to provide incident intervention services. The process works
as follows:
1. The employee (or Field Team Leader) must report immediately any work-related injury or illness (no matter how minor) to SSHO or SM. (The SM or SSHO should contact the PM and Project Health and Safety Manager as soon as possible).
2. If the incident is serious/life threatening or requires emergency response, first summons medical attention (911) before contacting WorkCare or filing the online incident report. Personnel
trained in CPR/First aid should attempt to stabilize employee prior to ambulance arrival and
transport to medical center.
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3. For non-life threatening work-related injuries/illnesses that may require physician direction on
appropriate treatment, the employee will be instructed (by SSHO or SM) to contact the WorkCare incident intervention team at 1-888-449-7787, before seeking medical treatment at the
workers compensation (WC) clinic.
4. The employee should be prepared to provide the following information to the WorkCare clinician:
(a)
(b)
(c)
(d)
(e)
(f)

Name and employee number
Description of the injury/illness
Their cell/contact number
Location
Global Business Unit (GBU)/organization
Name of their Functional Manager

5. The WorkCare clinician will discuss with the employee treatment options (medical treatment at
a clinic or self treatment). If medical treatment is required, the employee should be transported
to the nearest designated WC clinic.
6. An Order for Treatment form must be completed by SSHO and submitted to the doctor or clinician upon arrival at clinic.
7. Finally, the SSHO or designee must complete an online report within 4-hrs of the occurrence of
the incident.

7.

EMERGENCY EVACUATION PLAN

7.1. General Evacuation Plan
7.1.1 In the case of an operational shutdown due to severe weather conditions, or if other hazards exist
on-site, the SSHO will sound the alarm (three blasts each of five second duration on an air horn). All personnel in the work area will secure their equipment and proceed to the assembly point, located a safe
distance (designated at morning safety meeting) from the site. The SSHO will obtain the site entry/exit
logs to ensure that all personnel have been safely evacuated. The SSHO will determine when it is safe to
re-enter the site and resume work.
7.1.2 In the general case of a large fire or explosion, a site evacuation shall be ordered and the following steps implemented:
•
•
•
•

Sound the alarm (three blasts each of a five-second duration on an air horn), notify appropriate
emergency response agencies, and advise USACE and Parsons project management personnel.
Evaluate impact in order to assist emergency response agencies.
All personnel will assemble in a pre-determined area when the situation permits, and a head
count will be taken.
Determine the extent of the problem. Dispatch a response team to evacuate any missing personnel (when conditions do not endanger safety of rescue personnel) and to correct the problem.

7.2. Evacuation Signals and Routes
7.2.1 Two-way radio communication, direct voice communication, or an air-horn (three blasts - each of
five seconds duration) will be used to notify employees of the necessity to evacuate an area in the case of
an incident. Each work location will have a two-way radio. A two-way radio will be in the Parsons com-
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mand post to monitor for emergencies. Total site evacuation will be initiated only by the SSHO. However,
in his absence, the decision to preserve the health and safety of employees will take precedence.
7.2.2 Evacuation routes will be discussed and described in tailgate safety meetings. The route to the
nearest Medical Center will be posted in each work area. Periodic drills (before each new phase of work)
will be conducted to familiarize each employee with the proper routes and procedures.

7.3. Evacuation Procedures
In the event evacuation is necessary, the following actions will be taken:
•
•
•
•
•
•
•
•
•
•

8.

The alarm will be activated.
No further entry of visitors, contractors, or trucks will be permitted. Vehicle and equipment traffic within the site will cease to allow safe exit of personnel and movement of emergency equipment.
Shut off all machinery and equipment, if safe to do so.
All on-site personnel, visitors, and contractors in the Support Zone will assemble at the office
trailer, or other designated rally area, for a head count and wait for further instructions from the
SSHO.
Upon completion of the head count, the senior person will provide the information to the SSHO.
Visitors will also be accounted for.
A final tally of persons will be made by the SSHO or his designee. No attempt will be made to
find persons not accounted for if the rescue attempt involves endangering the lives of employees.
Personnel will be assigned by the SSHO to be available at the main entrance point to direct
and brief emergency responders.
Re-entry into the site will be made only after clearance has been given by the SSHO. At his direction, a signal or other notification will be given for re-entry into the facility.
Drills will be held at the beginning of the intrusive fieldwork and at intervals during the intrusive
work. Drills will be treated with the same seriousness as an actual emergency.

EMERGENCY ALERTING AND RESPONSE

To minimize hazards to the environment or to human health, the procedures listed below are to be implemented in the event of a spill or discharge involving a hazardous substance. It is the responsibility of
on-site employees to report any such emergencies to the on-site SSHO who will be responsible for implementing emergency response procedures.

8.1. Initial Notification
•

STEP 1: Notify appropriate management personnel in the following order until one of these
people are contacted. Senior ranking person will take over responsibilities when they arrive.
Contact:
1st.
2nd.
3rd.

•

Parsons SSHO
Parsons Site Manager
Parsons UXOQCS

STEP 2: If the SSHO determines that assistance is needed to respond to the emergency,
he/she can notify the appropriate personnel. The Emergency Contact List will be posted onsite.
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•
•

•

9.

STEP 3: If the on-site SSHO determines that a spilled material is “in such quantity or concentration as may be harmful or poses a foreseeable risk of harm to public health or welfare or to
natural resources,” the coordinator will immediately notify the appropriate personnel.
STEP 4: The USACE Project Representative will be notified immediately and given a copy of
the spill report within 48 hours. He/she will be advised concerning all notification and response
actions. Depending on type of spill, it may be necessary to notify local and state agencies. Determinations as to reportable quantities for specific chemicals or materials will be obtained by
the Site Manager from state regulatory agency. The state notification will be accomplished after
notifying USACE and following emergency response actions.
STEP 5: The SSHO will contact the National Response Center (800-424-8802) when a hazardous substance is released in excess of the reportable quantity.

PLANNING FOR EMERGENCY EVACUATIONS

9.1
Emergency evacuation drills will be held during the first week of operations and every six months
thereafter, where field work has been continuous. The SSHO will ensure drills for the most likely environmental concerns (i.e., fire, tornado, etc.) and site-specific work-related activities (chemical agent, white
phosphorus, etc.) will be held on every project.
9.2
For evacuations, a rally point, an evacuation path, and a communication plan will be identified. In
addition to the drills, site personnel will be briefed on the evacuation plans during site orientation and
maps with the evacuation path and point will be posted by the SSHO, as appropriate.

10. EMERGENCY SERVICES
All personnel shall be provided concise and clear directions and accessible transportation to local emergency services. A map outlining directions to the nearest hospital will be posted on-site and will be available in each site vehicle, along with a list of emergency contact phone numbers.

10.1. Emergency Equipment
First aid kits, fire extinguishers, communication devices, and an eyewash station (where heavy dust conditions exist) will be readily accessible to site personnel. Each piece of heavy equipment, site trailer, and
each vehicle will be equipped with a fire extinguisher.

10.2. Communicating with Local Emergency Response Agencies
The SSHO and Site Manager will notify emergency response agencies at the start of field operations if
specialized support may be required (i.e., response to CWM exposure, rescue from elevated locations,
etc.). The SSHO will ascertain the emergency response agencies’ ability to respond and response coordination will be set up with local authorities accordingly.

10.3. Critique of Response and Follow-up
All response actions will be evaluated for effectiveness by the SSHO and Site Manager. Corrective actions will be communicated to personnel and procedures will be revised as required.
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11. CHEMICAL SPILLS OR RELEASES
The occurrence of chemical leaks or spills is anticipated to be remote, due to the preventative measures
implemented on the site and the nature of the contaminated materials present. There is, however, a potential for the occurrence of spills or leaks due to spills from fuels, oils, etc., used in vehicles or heavy
equipment. Salvage drums, spill containment, and sorbent material will be available for personnel to respond in the event such a release should occur. Safe handling procedures will be implemented in order to
minimize the handling required to over-pack the drums and stage them in a designated area. The following actions will be taken in the event of a release of chemical, fuel, or contaminated water at the site:
•

•

Small Quantity Spill: This will be defined as 25 gallons or less of liquid material. Before responding, make sure personnel are in the appropriate level of protection. Use sorbent material
as necessary to effect cleanup, and containerize all liquids and debris. Make sure the incident
is immediately reported to the USACE Project Manager and OESS.
Large Quantity Spill: This will be defined as over 25 gallons of liquid material. Immediate notification will be made to the Site Manager and USACE Project Manager and OESS. The Site
Manager will direct efforts to contain and mitigate the spill, as well as coordinate with the
USACE Project Manager and local officials to determine if additional notification or area evacuation is required. The SSHO will be responsible for performing air monitoring.

11.1. Spill Prevention and Control Procedures
11.1.1 During site preparation, primary staging areas will be constructed. Proper bermed and lined staging areas will reduce the amount of cleanup required as a result of spills or leaking drums.
11.1.2 A sufficient supply of appropriate emergency response cleanup and personal protective equipment will be visually inventoried and inspected on a weekly basis by the SSHO.
11.1.3 The materials listed below may be kept on-site for spill control. The majority of this material will be
located in the support zone inside a supply trailer. Small quantities of appropriate materials may be
placed on pallets and located in the active work areas.
•
•
•
•
•

Sand or clay to solidify/adsorb liquid spills.
Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers.
Sorbent sheets (diapers) for absorbing liquid spills.
Over-pack drums for containing leaking spills.
Fifty-five gallon open-top drums for containing waste materials.

11.1.4 All contaminated soils, absorbent materials, solvents, and other materials resulting from the
cleanup of spilled or discharged substances will be properly stored, labeled, and disposed of off-site.

11.2. Chemical Spill Contingency Measures
In the event of release or spill of a hazardous material the following measures will be taken immediately:
•
•
•

Administer first aid to injured/contaminated personnel. Any person observing a spill or release
will act to remove and/or protect injured/contaminated persons from any life-threatening situation. First aid and/or decontamination procedures will be implemented as appropriate.
Warn unsuspecting person/vehicles of the hazard. All personnel will act to prevent any unsuspecting persons from coming in contact with spilled materials by alerting other nearby persons.
Stop the spill at the source, if possible. This may involve activities such as uprighting a drum,
closing a valve, or temporarily sealing a hole with a plug.
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•
•

Using radio communications, notify the SSHO of the spill/release, including information on material spilled, quantity, personnel injuries, and immediate life threatening hazards.
Follow procedures outlined earlier for the notification of proper on-site personnel and off-site
agencies.

11.3. Containment and Control Measures
11.3.1 The SSHO will make a rapid assessment of the spill/release and direct confinement, containment
and control measures. Depending on the nature of the spill, measures may include, but not be limited to:
•
•
•

Constructing a temporary containment berm using on-site clay absorbent earth.
Digging a sump, installing a polyethylene liner, and diverting the spill material into the sump
placing drums under the leak to collect the spilling material before it flows over the ground.
Transferring the material from its original container to another container.

11.3.2 Supplies necessary to clean up a spill will be immediately available on-site. Such items may include, but are not limited to: backhoe or trackhoe, shovel, rake, clay absorbent, polyethylene liner, personal safety equipment, and miscellaneous hand tools. The major supply of material and equipment will
be located in a supply trailer in the Support Zone. Smaller quantities of supplies will be kept at active work
locations for emergencies.

11.4. Cleanup Inspection and Notification
11.4.1 The SSHO/Site Manager will jointly inspect the spill site to determine that the spill has been
cleaned up. If necessary, soil, water or air samples may be taken and analyzed to demonstrate the effectiveness of the spill clean-up effort.
11.4.2 The SSHO will determine the cause of the spill and determine remedial steps to ensure that recurrence is prevented. The SSHO will review the cause with the SSHO, PSHM, and USACE Project
Manager and obtain concurrence with the remedial action plan.

11.5. Transportation Spill Incidents
Spillage resulting from site transportation incidents will be immediately reported to the SSHO, who will
send personnel to contain and clean up the spill (if possible without risk to personnel). Any soils contaminated by the spill incident will be removed and processed as described in the Work Plan.

11.6. Spill Incident Reports
A written report detailing the details of a spill or discharge shall include, at a minimum, the cause and resolution of the incident, the date the incident occurred, and any outside agencies involved. The report shall
be submitted to the USACE within 48 hours of the incident.

11.7. Special Notifications and Procedures in the Event of a Spill
11.7.1 Additional notifications, including emergency telephone numbers, if needed, for local, state, and
federal agencies which may require notification are included in the Notification Plan kept onsite.
11.7.2 If the incident threatens human health or the environment outside of the project site boundaries,
the emergency coordinator will notify the local Police Department first, then the local Fire Department,
and the Emergency Management Agency. Assistance will be provided to these organizations to determine if public evacuation is necessary.
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11.7.3 If a reportable quantity of a hazardous material is released off-site, the SSHO will notify the National Response Center (800-424-8802). The following information will be provided to the National Response Center:
•
•
•
•
•

Name and telephone number
Name and address of facility
Time and type of incident
Name and quantity of materials involved, if known
Possible hazards to human health and/or the environment outside of the facility

11.7.4 If hazardous waste has been released or produced through control of the incident, ensure that:
•
•
•
•

Waste is collected and contained
Containers of waste are removed or isolated from the immediate site of the emergency
Treatment or storage of the recovered waste, contaminated soil or surface water, or any other
material that results from the incident or its control is provided
Ensure that all emergency equipment used is decontaminated, recharged, and ready for use
before site operations are resumed

12. REVISION HISTORY
Rev.

Date

Summary of Changes

Reason for Revision

00

02/17/15

Initial Release

n/a

01

07/13/18

Added section on planning for emergency evacuations
(9.0); added section on communicating with local emergency response agencies (10.2)

Customer comments and periodic
review
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1.

INTRODUCTION

1.1
The OSHA Hazard Communications Standard (29 CFR 1910.120) was promulgated to ensure
that all chemicals would be evaluated and information regarding the hazards associated with these
chemicals would be communicated to employers and employees. The goal of the standard is to reduce
the number of chemically related occupational illnesses and injuries.
1.2
In order to comply with the OSHA Hazard Communication Standard, this SOP has been
established by Parsons for work at this site. All Parsons and subcontractor personnel working at the site
are included in this program. A copy of this written program will be maintained at the office trailer for
inspection by employees.

2.

HAZARDOUS CHEMICAL INVENTORY LIST

The SSHO will maintain an inventory of hazardous chemicals being used at the site (fuels, oils, solvents,
etc). The inventory should include the chemical identity, quantity, and storage location. For each chemical
identified on the inventory list there should be a corresponding Safety Data Sheets (SDS). Subcontractors
must understand that they are required to inform the SSHO whenever they import a hazardous chemical
onsite.

3.

SAFETY DATA SHEETS (SDS)

3.1
SDSs are prepared by manufacturers or producers to provide specific information on the safety
precautions and health effects of a particular chemical or mixture. SDSs contain at a minimum the
following information:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Identification of the substance or mixture and of the supplier
Hazards identification
Composition/information on ingredients
First aid measures
Firefighting measures
Accidental release measures
Handling and storage
Exposure controls/personal protection
Physical and chemical properties
Stability and reactivity
Toxicological information
Ecological information
Disposal considerations
Transport information
Regulatory information
Other information including information on preparation and revision of the SDS.

3.2
When chemicals are ordered, the Site Manager or his designee will specify on the purchase order
that chemicals are not to be shipped without corresponding SDSs. When chemicals and SDSs arrive, the
SSHO will review them for completeness. If any SDS is incomplete, the manufacturer will be immediately
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notified and the additional information requested. Parsons or its subcontractors will not accept any
shipped chemical without an SDS.
3.3
A complete file of SDSs for all on-site hazardous chemicals will be kept in the office trailer on site.
When an SDS is discovered missing the SSHO or Project Safety and Health Manager will obtain a
replacement SDS from the manufacture.

4.

LABELS AND OTHER FORMS OF WARNING

4.1
The Hazard Communication Standard requires that manufacturers label the hazardous chemicals
they produce. The label must contain the following:
•
•
•
4.2

Chemical identity;
Appropriate warnings; and
Name and address of manufacturer, importer, or other responsible party.
If the labels are incomplete or missing, Parsons personnel will refuse the shipment.

4.3
When chemicals are transferred from the manufacturer’s containers to secondary containers, the
SSHO will ensure that the secondary containers are labeled with the identity of the chemicals and
appropriate hazard warnings. Labels for secondary containers can be obtained from the SSHO.
4.4

5.

The labeling procedure will be periodically reviewed by the SSHO and changed as necessary.

EMPLOYEE INFORMATION AND TRAINING

5.1
Prior to starting work, Parsons personnel and subcontract employees will attend a site specific
health and safety training course. This course will include Hazard Communication Training and will be
performed by the SSHO. The format will be classroom training.
5.2

Training Topics:
•
•
•
•
•
•
•
•
•
•
•

5.3

An overview of the requirements of the Hazard Communication Standard
The labeling system and how to use it
How to review SDS and where they are kept
Chemicals present in work operations
Properties and characteristics of chemical warfare agents
Physical and Health effects of hazardous chemicals
Methods and observation techniques used to determine the presence or release of hazardous
chemicals in the area
Personal protective equipment and work practices to reduce or prevent exposure to chemicals
Steps to be taken to prevent or reduce exposure to chemicals
Safety-emergency procedures to follow if exposure occurs
Location and availability of written program/SDSs
Following the training session(s), each employee will sign and date the training record.

5.4
Additional training may be provided by the SSHO when new chemicals are imported to the site.
Records of additional training will be maintained by the SSHO.
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6.

PROGRAM REVIEW

This written hazard communications program will be reviewed by the SSHO and/or PSHM on a monthly
basis and updated as necessary.

7.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

04/25/14

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review
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1.

INTRODUCTION

1.1
Motor vehicle usage presents the most significant work risk to employees. The United States
Bureau of Labor Statistics indicates that motor vehicle deaths and injuries continue to be the number one
cause of work-related death and serious injury. Accordingly, it is essential that an effective vehicle safety
program be instituted for each worksite.
1.2
This SOP establishes requirements for safe operation of vehicles and heavy equipment. Vehicles
are defined as any automobile (car, truck, or otherwise) used on the project to transport personnel or haul
equipment to, around, and from the site. Heavy equipment refers to backhoes, track hoes, skid loaders,
forklifts, or any other piece of heavy machinery used to move equipment or for excavation. This procedure
is an overview of the guidelines in the EM385-1-1 Chapter 18, “Vehicles, Machinery, and Equipment.”

2.

OBJECTIVE

The objective of this document is to outline requirements and safe practices for operation of heavy
equipment and vehicles.

3.

PURPOSE

This document provides information and procedures in order for personnel to operate heavy equipment and
vehicles safely.

4.

REFERENCES

Procedures and information contained in this document were obtained from the below listed references:
•
•
•
•
•
•
•

USACE EM 385-1-1, Safety and Health Requirements Manual;
USACE EM 385-1-97, Explosives Safety and Health Requirements Manual;
USACE EP 1110-1-18, Engineering and Design;
OSHA Regulation 29 CFR 1926, Subpart P, Appendix A and 29 CFR 1926.652, Subpart P,
Appendix F, Safety and Health Requirements for Construction;
AR 385-55, Prevention of Motor Vehicle Accidents;
DA Pam 385-16, System Safety Engineering and Management; and
Parsons Corporate Health and Safety Manual
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5.

RESPONSIBILITIES

5.1. Driver/Operator
The driver of contractor owned, rented, or leased vehicles or heavy equipment is responsible for:
•
•
•
•
•

Operating the motor vehicle while in possession of a valid driver’s license;
Operating the vehicle in a safe and legal manner;
Refraining from eating, drinking, smoking, or using a cellular telephone while the vehicle is in
motion;
The safety of passengers; and
Reporting immediately any motor vehicle that is found to be defective or not operating properly.

5.2. Site Safety and Health Officer (SSHO)
The SSHO is responsible for the following:
•
•
•

•

6.

Ensuring all vehicle accident reports are processed and the required number of copies submitted
to local, state, and federal agencies, to the resource manager and to the insurance carrier.
Ensuring appropriate individuals, beginning with the Project Safety and Health Officer (PSHO),
GBU Safety Manager, and GBU president are notified by telephone of accidents that involve
fatalities or multiple serious injuries.
Verifying all accidents are documented and investigated. The investigation should be of sufficient
depth to determine the cause and action required to prevent recurrence. Copies of all motor
vehicle investigations shall be forwarded to the PSHO and the Corporate Health and Safety
Manager and entered into the Parsons Incident Reporting System.
Ensuring during the selection process for leased or purchased vehicles, consideration is given to
obtaining vehicles with essential safety devices. Such devices include: anti-locking brakes, air
bags, both front and rear seat shoulder harnesses, and all season traction tires. Motor vehicles
must be equipped with first aid kits. Shoulder safety belts must not be attached to doors.

INSPECTIONS

6.1
Before any mechanized equipment is placed into service it must be tested and inspected in
accordance with manufacturer’s recommendations and certified in writing (examples: signed inspection tag
or checklist) by a mechanic. It is the responsibility of the SSHO to verify that all equipment brought on site
has been certified as safe and operable before accepting the equipment for operations.
6.2
The vehicle and heavy equipment operators are responsible for inspecting their equipment daily to
assure that the following parts, equipment, and accessories are in safe operating condition and free of
apparent damage that could cause failure while in use:
•
•
•
•
•
•
•
•

Service brakes, including trailer brake connections;
Parking system (hand brake);
Emergency stopping system (brakes);
Tires;
Horn;
Steering mechanism;
Coupling devices;
Seat belts;
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•
•
•
•

Operating controls;
Accessories including lights, reflectors, windshield wipers, and defrosters where such equipment
is necessary; and
Safety devices.
Emergency egress system.

6.3
Mechanized equipment operators must review the equipment’s operation manual to ensure that
routine maintenance is performed at the frequency specified by the manufacturer.
6.4
Records of inspection and maintenance shall be kept at the site and available upon request. All
vehicles operated during the night will have the following lights:
•
•
•
•

7.

Two headlights, one on each side of the front;
At least one red taillight and one red or amber stoplight on each side of the rear;
Directional signal lights (both front and back); and
Three emergency flares, reflective markers, or equivalent portable warning device.

BRAKE SYSTEMS

All vehicles, except trailers having a gross weight of 5,000 pounds or less, will be equipped with service
brakes and manually operated parking brakes. Service and parking brakes will be adequate to control the
movement of, to stop, and to hold the vehicle under all conditions of service. Service brakes on trailers and
semi-trailers will be controlled from the driver’s seat of the prime mover. Braking systems on every
combination of vehicle will be designed in approximate synchronization on all wheels and develop the
required braking effort on the rear-most wheels first. The design will also provide for application of the
brakes by the driver of the prime mover form the cab. The only exception is vehicles in tow by an approved
tow bar hitch.

8.

REQUIRED EQUIPMENT

8.1

All motor vehicles (cars and trucks) will have the following equipment:
•
•
•
•
•
•
•
•
•
•
•

An operable speedometer;
An operable fuel gage;
An operable audible warning device (horn) in operating condition;
A windshield equipped with an adequate windshield wiper;
An operable defrosting and defogging device;
An adequate rear-view mirror or mirrors;
Cabs, cab shields, and other protection to protect the driver from the elements and falling or
shifting materials;
Non-slip surfaces on steps;
A power-operated starting device;
Lap and shoulder belts; and
Operating brakes

8.2
Glass in windshields, windows, and doors will be safety glass. Any cracked or broken glass will be
replaced.
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9.

DEFECTS

All defects shall be corrected before the vehicle is placed in service. These requirements also apply to
equipment such as lights, reflectors, windshield wipers, defrosters, fire extinguishers, etc., where such
equipment is necessary.

10. SEAT BELTS
OSHA has determined that the use of seat belts in motor vehicles can significantly reduce the seriousness
of occupational motor vehicle accidents. Accordingly, all contractor employees driving motor vehicles on
this project (including rental cars, pick-up trucks, personal vehicles which are used for company
compensated business travel, etc.) shall ensure that all occupants use seat belts, both shoulder and lap
belts.

11. STATE AND LOCAL LAWS
•
•
•
•

Drivers shall operate vehicles in accordance with the law (i.e., posted speed limits).
Drivers shall not operate vehicles that are known to be defective or in violation with the law.
Drivers are responsible for the consequences of state and community violations.
The use of devices designed to identify active police speed detection systems (i.e., radar
detectors) is prohibited in all Parsons and subcontractor owned, leased, and rented vehicles, and
in personal vehicles used for company compensated business travel.

12. SAFE DRIVING PRACTICES
•
•
•
•
•
•

Personnel shall operate vehicles in a defensive manner, i.e., being always on the alert and trying
to anticipate what might occur under the existing conditions and driving in such a manner as to
avoid hazards.
Personnel operating vehicles shall be considerate of, and courteous to, the traveling public and/or
pedestrians and should yield the right-of-way to avoid accidents.
Headlights will be switched to low beam when approaching oncoming traffic.
Personnel will have headlights on during periods of darkness and during fog, smoke, rain, or
unfavorable atmospheric conditions.
Personnel shall drive at speeds consistent with posted speed limits and prevailing conditions,
such as weather, traffic, and road conditions.
Personnel shall drive at all times with sufficient space around the vehicle to provide time to see
conflicts arising, to react quickly, and to stop. These five keys to defensive driving will help
accomplish a good space cushion.
(a)
(b)
(c)
(d)
(e)

Aim high in steering;
Get the big picture;
Keep your eyes moving;
Leave yourself an out; and
Make sure they see you.
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13. GENERAL SAFETY RULES
•

Blind Curves - Slow down and sound horn when approaching a blind curve.

•

Driver’s License - Operation of a vehicle without a valid operator’s license is prohibited.
Personnel operating vehicles regulated by the United States Department of Transportation (DOT)
shall have a current commercial driver’s license (CDL).

•

School Buses - Obey school bus laws. Slow down and prepare to stop when approaching school
buses, children on foot, or on bicycles.

•

Emergency Vehicles - Give ambulances, fire-fighting equipment, and other vehicles the rightof-way during emergencies and lend assistance if required.

•

Gasoline - Gasoline and other flammable/combustible liquids shall not be carried in or on
vehicles other than in permanent gas tanks or in UL approved safety cans. UL approved safety
containers must be properly secured when being carried in the back of pick-up trucks.

•

Laws and Regulations - Learn and obey all local, state, and federal laws.

•

Parking - Equipment and vehicles shall be parked off roads and highways whenever possible.
When it is not possible, the vehicle shall be marked by red lights or flares at night and red flags
during the day. Wheels should be blocked or chocked. Vehicles will be attended until the motor
has been shut off and the key removed from the ignition.

•

Passing - Do not pass when visibility is restricted for any reason.

•

Pedestrians - Be constantly alert for pedestrians. Remember they have the right-of-way.

•

Slow Down - Slow down and use caution at blind intersections and crossings when visibility is
limited or when passing work crews.

•

Speeding - Speeding is strictly prohibited.

•

Visibility - Make sure all windshields, side and rear windows, mirrors, and lights are clean before
moving vehicles.

•

Warning Signs and Traffic Signals - Be alert for and strictly obey all directional and warning
signs and signals.

•

Seat Belts - Operator and passengers must keep seat belts fastened at all times when vehicle
is in motion.
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14. DOT-REGULATED VEHICLES/EQUIPMENT
•

Commercial Driver’s License - All Parsons and subcontractor personnel operating a DOTregulated vehicle must hold a valid Commercial Driver’s License from their state of residence.

•

Defensive Driving Training - All Parsons personnel are required to complete Defensive Drivers
training classes though Parsons online University.

•

Backing Up - Never start or back up equipment or vehicles until you are sure the way is clear. If
necessary, have another person guide you safely. Back up alarms, when required, must be
working and audible over the surrounding noise.

•

Ear Protection - Earplugs or other approved ear protection shall be worn when necessary. Use
of earplugs in cars or trucks on public highways may be against local laws.

•

Fueling and Repair - No fueling or repair shall be made to equipment while it is in operations.
The motor shall be turned off and the bucket, blade, gate, or boom shall be lowered to the ground
or blocks.

•

Housekeeping - Operators should keep deckplates, steps, rungs, and hand rails on equipment
free of grease, oil, ice, and mud. The inside of the cabs shall also be kept clean and free of tools,
equipment, and flammable items.

•

Inspections - Equipment and vehicles shall not be used until known defects or discrepancies
are corrected. Inspections shall be made daily and defects or discrepancies shall be reported to
the supervisor immediately.

•

Jumping - Jumping on or off equipment is prohibited. When climbing on or off equipment or
vehicles, face the unit and use secure hand and foot holds to prevent slips and falls. Always look
where you are stepping.

•

Know Your Equipment or Vehicle - It is your responsibility to be thoroughly familiar with all
features and manuals and if you are in doubt as to correct operating techniques or safety
features, ask your supervisor at once.

•

Overloading - Avoid overloading vehicle beds and equipment buckets and beds. Excessive
material can damage the unit and falling material can cause serious injury.

•

Power Lines - When operating trucks, cranes, shovels, or other units, always use caution around
power lines and maintain a minimum safe clearance of 10 feet or more depending upon the
voltage.

•

Riders - Only authorized persons will be permitted to ride in equipment or vehicles. The number
of passengers in a passenger-type vehicle will not exceed the number that can be seated.

•

Securing Loads - The operator of the vehicle is responsible for ensuring that their load is secure
and will not shift during transport.

•

Long Hauls - On long hauls, binders should be checked periodically (at least during each rest
or service stop) to make sure they are still secure and tight.

•

Overhanging and Oversize Loads - When it is necessary to transport overhanging or oversize
loads, the appropriate signs and red flags (not less than 144 in2) and red lights will be used.
When necessary, use flag cars.

•

Safety Chains - Safety chains of sufficient size and strength shall be installed on all trailers being
towed. Personnel are not permitted between towed loads and towing vehicles except when
hooking or unhooking.
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•

Safety Hooks - Use safety hooks with latches on all winch truck cables.

•

Side Roads and Railroad Tracks - Stop and look both ways before crossing railroad tracks or
before driving onto a highway from a side road.

•

Stopping - Do not stop vehicles in the middle of the road to talk to occupants in another vehicle.
Always pull to the side or off the road to maintain a clear, safe road.

•

Turn Signals - Always use turn signals, emergency and other signals as appropriate when
turning, stopping, passing, or performing other vehicle operations.

•

Vehicle Maintenance - It is the driver’s responsibility to see that his vehicle is in good mechanical
condition before and during operation. Special emphasis should be placed on ensuring the
brakes, lights, horn, windshield wiper, tires, and steering assembly are in good order. Defects
must be reported and corrected immediately.

15. HEAVY EQUIPMENT OPERATIONS
15.1. Team Composition
15.1.1 The minimum team make-up will be:
•
•
•

One qualified operator, either a UXO Technician or Non-UXO trained individual;
One ground guide, (the Safety Observer can fill this role and that of Safety Observer
simultaneously if conditions permit); and
One Safety Observer.

15.1.2 Team Leader - An UXO Technician III (Team Leader) will serve as the Team Leader and overall
Safety Observer, directing the site personnel and equipment during the operation. Depending on the
complexity of the operation, he may also serve as the backup guide. The Team Leader will be trained as a
competent person for excavation operations when required.
15.1.3 Ground Personnel - Team members working on heavy equipment operations will be qualified
through on-the-job training (OJT) and will perform such tasks as magnetometer checks, manual excavation
and checks of the excavation for UXO items. When using a UXO Tech I for manual excavation, a UXO
Technician II or III must be present to supervise.
15.1.4 Equipment Operators - All site personnel, regardless of affiliation, who operate heavy equipment,
will be qualified with formal training, equivalent previous employment experience or OJT. Documentation
of operator training will be kept on file at the site. As a minimum, the operator, will perform daily inspection
and maintenance of equipment as stated in the operation manual for that piece of equipment. Daily
inspections must be documented (see Figure 1).

15.2. Use of Earth Moving Machinery to Remove Soil Overburden
EMM may be used to excavate overburden from suspected munitions and explosives of concern (MEC).
EMM shall not be used to excavate within 12 inches of suspected MEC items. Once the excavation is within
12 inches of the suspected MEC item(s), further excavation shall be completed using manual excavation
methods. Personnel who are not UXO-qualified may operate EMM only when supervised by a UXO
Technician III or higher. If more than one earth-moving machine is to be used onsite, the same minimum
separation distances (MSDs) required for multiple work teams shall apply. There is no requirement to
harden/shield the EMM to protect its operator when EMM is used to remove the soil overburden to within
12 inches from the anomaly. EMM operations shall be conducted within the guidelines of EM 385-1-1 and
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29 CFR 1926, subpart P. Site-specific details shall be described in the approved work plan and/or
Explosives Safety Submission/Explosives Site Plan, as necessary.

15.3. Use of Earth Moving Machinery for the Intentional Excavation of MEC
If the intent of the mechanized MEC procedure is to excavate anomalies that could be MEC without
practicing anomaly avoidance techniques, the equipment shall be hardened/armored appropriately and the
operator shall be afforded protection for blast overpressure to the K24 factor by either distance or PPE.
Using hearing protection that will reduce the sound by ≥9 will reduce the distance to the K18 factor. If
mechanized MEC procedures are being performed, the MSD for unintentional detonations for non-essential
personnel will be the Maximum Fragment Range-Horizontal (MFR-H). Site-specific details shall be
described in the approved work plan and/or Explosives Safety Submission/Explosives Site Plan, as
necessary.

15.4. Equipment Procedures
15.4.1 The hazards associated with heavy equipment involve moving parts and exposure to possible pinch
points. Safe operating procedures for each type of equipment or activity must be reviewed and followed.
Safety protection, including equipment guards, which must not be removed, shall be provided to mitigate
this problem. Site personnel operating or working within close proximity to heavy equipment will wear hard
hats, eye protection, steel or composite-toed boots, and hearing protection (as necessary).
15.4.2 Heavy equipment used on the site must meet the requirements of OSHA, DOT, and general
industry standards. The operator will be responsible for completing daily written inspections of all heavy
equipment and provide copies of the inspection as well as required certifications to the Site Manager (SM).
All personnel who operate equipment must use any safety devices, such as seat belts, that the equipment
is equipped with during operation. All operators will follow the following heavy equipment operating rules:
•

Only personnel trained in the operation of heavy equipment are permitted to operate such
equipment;

•

Personnel may only operate equipment for which they have received training and certification.
Trainees may operate heavy equipment, but only under competent supervision;

•

Before operating any heavy equipment, the operator must conduct a pre-operational check of
the piece of equipment. Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels,
steering, tires, horn, and other safety devices will be checked daily and maintained in good
working order throughout the duration of its use. If it is found to be unsafe, the operator must
report the condition immediately to the appropriate supervisor, and the piece of equipment placed
in an unserviceable status until it has been repaired or replaced.

•

Heavy equipment will not be backed up unless the vehicle has a reverse signal alarm audible
above the surrounding noise level or a ground guide is used.

•

Heavy equipment will be provided with necessary safety features including seat belts, roll-over
protection, emergency shut-off during roll-over, backup warning lights, and audible alarms as
applicable.

•

Blades and buckets will be lowered to the ground and parking brakes will be set before shutting
off any heavy equipment.

•

Special consideration must be given to the proper functioning of tires, horns, lights, batteries,
controllers, lift systems (including forks, chains, cable and limit switches), brakes, and steering
mechanisms.
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•

All heavy equipment must be operated at an authorized safe speed, consistent with conditions,
and at a safe distance from other vehicles. Heavy equipment must be under positive control at
all times.

•

Equipment will be
recommendations.

•

No riders other than the driver are permitted on heavy equipment at any point.

•

When heavy equipment is left unattended, loads must be lowered, controls neutralized, power
shut off, and brakes set. Wheels should be chocked if the equipment is parked on an incline.

•

Backhoe outriggers shall be equipped with cleated pads (or cribbing used) when operating in soft
sandy soil rather than rubber pads (for hard surfaces).

•

When working near a backhoe or excavator, field personnel will maintain sight contact with the
operator. Field personnel shall not work within the swing radius of the equipment while the
equipment is operating. The swing radius will be defined with traffic cones, barrier tape, or other
suitable means, such as inscribing the radius on the soil surface using the backhoe bucket.

•

Personnel will not cross the demarcated line without first establishing eye contact with the
operator. The operator will cease vehicle operations and remove his hands and feet from the
controls and/or turn the equipment off, before allowing personnel access to the area within the
swing radius. Operations will resume only after all personnel have left the area within the swing
radius.

inspected

and

maintained

in

accordance

with

manufacturer’s

15.5. Personnel Protective Equipment (PPE)
Level D PPE will be required for personnel engaged in heavy equipment operations. Clothing items will be:
•

Coveralls or work clothing as prescribed by Accident Prevention Plan (APP);

•

Work gloves, leather or canvas, as prescribed by APP;

•

Safety glasses - as wind conditions and airborne particulate matter dictates;

•

Hardhats;

•

Highly Visible Safety Vests;

•

Work Boots, steel or composite toe - Sturdy and of sufficient height to aid in ankle support;

•

Hearing Protection - Will be determined through a Noise Survey for any heavy equipment brought
on site. Until the survey is completed and the degree of attenuation determined, personnel on
the team will wear appropriate hearing protection; and

•

Dust Masks - as wind conditions and airborne particulate matter dictates.
NOTE: If the heavy equipment is being used in support of other operations, PPE will be IAW that
specific matrix.
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15.6. Remote Controlled Heavy Equipment
15.6.1 Remote controlled equipment (i.e. radio-controlled excavators, brush cutters, etc.) will be required
to adhere to all applicable aspects of heavy equipment inspections, services, operational standards, and
safety as outlined throughout this SOP. Additionally, the following specific precautions will be observed as
applicable:
•
•
•

Procedures for ensuring down range exclusion areas are clear and remain clear of personnel
must be briefed and implemented prior to each start-up of the equipment.
If possible, a visual inspection of the area the remote equipment will be operated in should be
performed to ensure that no unexpected obstacles (i.e. large holes, fences, wires, ordnance
items, etc.) are present in the work area.
The maximum range of the remote equipment will be verified prior to equipment being put into
use.

15.6.2 Positive control of the equipment must be maintained at all times, and the equipment must be able
to be powered down or inactivated remotely prior to personnel approaching the safety zone. The ability to
do this will be verified during daily pre-operational checks.

16. GENERAL HEAVY EQUIPMENT SAFETY PRECAUTIONS
16.1. Underground and Overhead Utilities
16.1.1 Utilities companies shall be contacted within established or customary local response times advised
of the proposed work and asked to locate underground utilities (sewer, telephone, electric, water, gas or
any other utility) prior to start of actual excavation. When these locations cannot be established, the
excavation may proceed, provided the heavy equipment operation does so with caution, and only after site
personnel, using detection equipment, have made an attempt to locate utilities. While the excavation is
opened, and underground utilities exposed, they shall be protected, supported or removed as necessary to
safeguard workers.
16.1.2 If overhead utilities are present on site, the utility service will be consulted to determine the nominal
system voltage for overhead power line in order to determine the appropriate clearance distances for
equipment. Safe work distances will be evaluated through consultation with the utility service and in
accordance with Section 11.F of EM 385-1-1.

16.2. Exposure to Vehicle Traffic
Team members exposed to vehicular traffic shall be provided and wear warning vests or other suitable
garment with a highly visible (reflector) material. Traffic direction paddles or saw horse type barricades may
also be required to halt or redirect vehicular traffic around the excavation site.

16.3. Exposure to Falling Loads
No worker shall be permitted underneath loads handled by lifting or digging equipment. Workers are
required to stand away from any vehicle being loaded or unloaded to avoid being struck by any spillage or
falling material.

16.4. Equipment Warning Device
All heavy equipment will be equipped with an audile warning system that sounds when the equipment is
backing up. Heavy equipment needing to be moved adjacent to an excavation or approach the edge, and
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the operator does not have a clear and direct view of the edge, will institute a warning system, such as
barricades, stop logs or arm and hand signals from the safety observer.

16.5. Loose Rock or Soil
Workers will be protected from excavated or other materials or equipment that could pose a hazard by
falling or rolling into excavations. All equipment or materials will be placed at least 2 feet (.61m) from the
edge of excavations, or by use of retaining devices that are sufficient to prevent the equipment or material
from falling or rolling into the excavation. Also scaling the excavation face to remove loose rock or soil and
the installation of protective barriers at intervals on the face to stop or contain falling material will be used
when appropriate.

16.6. Cave-In
Excavations will be protected from cave-ins by adequate protective systems (sloping and benching or
shielding and support).

16.7. Operation of Heavy Equipment
Heavy equipment will not be operated without a spotter. This includes moving, repositioning, and using the
front and rear attachments. Prior to starting an excavation, a safety arc will be etched in the ground with
the front or rear boom, fully extended. If operating on a hard surface, the safety arc will be marked on the
ground, with bright spray paint. Prior to anyone entering the safety arc, the operator will:
•

Swing the boom fully to one side;

•

Lower the bucket to the ground;

•

Place engine in idle speed; and

•

Hold his hands clear of the controls or in the “Hands Up” position.

16.8. UXO Precautions
All heavy equipment operations will adhere to the MSD, if applicable, as described in the site Work Plan or
Explosives Siting Plan. The lateral distances will be maintained when conducting heavy equipment
operations on a UXO site. These distances may be reduced or extended by the SSHO, based on an
assessment of site history, size of site, expected UXO, terrain features or other such factors that may apply.
The following distances shall apply as applicable:
•

200 feet minimum or the K40 factor distance (whichever is greater) from non-UXO trained site
personnel, unrelated to the operation.

•

200 feet minimum or the K40 factor distance (whichever is greater) from another heavy
equipment operation or other manual intrusive operations.

•

All excavations will be conducted offset laterally for the suspected UXO item or anomaly being
investigated.

•

The heavy equipment will uncover no more than six (6) inches of earth per dig.

•

The heavy equipment will not be used to excavate closer than 12 inches from UXO.

•

Suspend all operations immediately upon approach of an electrical storm.

•

Observe the hazards of electromagnetic radiation (EMR) precautions when working in the vicinity
of electrically initiated or susceptible UXO.

•

Do not handle any munitions and explosives of concern (MEC) unnecessarily.
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•

Incorporate appropriate property protective measures for shock and fragmentation when
conducting MEC operations.

17. HEAVY EQUIPMENT TRAINING
17.1
The Team Leader or other qualified individual will serve, as the “Competent Person” for all heavy
equipment operations. The SSHO or Competent Person will train site personnel on the topics listed below
during the site specific training. This training will be documented and kept on file at the site. Minimum
elements of training will include:
•

Review of OSHA Regulation for Safety and Health Requirement for Construction/Excavations –
OSHA Regulation 29 CFR 1926, Subpart P, Appendix A and 29 CFR 1926.652, Subpart P,
Appendix F, (Annex A of this SOP).

•

Proper Shoring and Sloping Techniques, as applicable.

•

Soil classification and evaluation at the excavation site.

•

Responsibilities of a Competent Person.

•

Emergency equipment egress procedures.

17.2
Every authorized equipment operator and each UXO and vegetation removal team member or
anyone else working with or near the equipment will be instructed in and practice equipment emergency
egress procedures. This training must be accomplished prior to the equipment being placed into operation.

18. REVISION HISTORY
Rev.

Date

Summary of Changes

Reason for Revision

00

12/08/14

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review

02

10/20/15

Added language for EMM use in excavating MEC and
language on overhead power line hazards.

Receipt of review comments

03

01/15/16

Clarified requirements for person conducting training

Clarification

04

08/28/18

General review and update; added section to address
remote operated equipment (15.6).

Client comments
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FIGURE 1
HEAVY EQUIPMENT INSPECTION REPORT

Date:

Rental / Lease / Private (circle
one)

Vehicle Make:

Lic Plate #:

Veh VIN#:

Starting Mileage/Hours for Week:

Ending Mileage/Hours for Week:

GENERAL VEHICLE INSPECTION
Check { } with R for repair needed; X for OK; / for adjustment made
1. Windshield

{ }

3. Vehicle Interior

{ }

2. Vehicle Exterior

{ }

4. Leaks

{ }

5. Lights:
a. Headlights

{ }

d. Brake Lights

{ }

b. Tail lights

{ }

e. Back-up Alarm

{ }

c. Turn Signals

{ }

6. Brakes

{ }

10. Belts / Hoses

{ }

7. Horn

{ }

11. Defroster

{ }

8. Tires/Tracks

12. Radiator/Hoses

(Tread wear/pressure)

{ }

(DON’T check when hot)

{ }

9. Windshield Wipers/Washer

{ }

13. Emergency Egress System

{ }

14. Fluid Levels: (Circle approximate level)
a. Oil Full

1qt low

b. Coolant: Full

Added_________

Need coolant Added_________

c. Transmission: Full
d. Fuel:

Full

½

¼

1pt low Added_________

e. Hydraulic Fluid Full 1qt low Added_________
f. Grease Fittings Full

Added____________

g. ROPS Certificate Yes

No

Empty

Comments/Repairs/Service(s) Needed: Next Service @_____________hrs
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ANNEX A
SOIL CLASSIFICATION FOR HEAVY EQUIPMENT OPERATIONS
1.

Soil Types

The following soil types may be encountered in the course of excavating soil. Knowledge of soil
characteristics of the soil types is beneficial to understanding the hazards associated with each.

2.

•

Cemented Soil – A soil in which a chemical agent, such as calcium carbonate, holds the particles
together whereas a hand-size sample cannot be crushed into powder or individual soil particles
by finger pressure.

•

Cohesive Soil – A fine grained soil (clay) or soil with a high clay content, which has cohesive
strength. Cohesive soil does not crumble, can be excavated with vertical side-slopes and is
“plastic” when moist. Cohesive soil is hard to break up when dry, and exhibits significant cohesion
when submerged. Cohesive soils include clayey silt, sandy clay, silty clay, clay and organic clay.

•

Dry Soil – A soil that does not exhibit visible signs of moisture content.

•

Fissured Soil – A soil material that has a tendency to break along definite planes of fracture with
little resistance or a material that exhibits open cracks, such as “tension cracks,” in an exposed
surface.

•

Granular Soil – Means gravel, sand, or silt (coarse grained soil) with little or no clay content.
Granular soil has no cohesive strength. Some moist granular soils exhibit apparent cohesion.
Granular soil cannot be molded when moist and crumbles easily when dry.

•

Layered System – Means two or more distinctly different soil or rock types arranged in layers.
Micaceous seams or weakened planes in rock or shale are considered layered.

•

Moist Soil – Means a condition in which a soil looks and feels damp. Moist cohesive soils can
easily be shaped into a ball and rolled into small diameter threads before crumbling. Moist
granular soil that contains some cohesive material will exhibit signs of cohesion between
particles.

•

Plastic Soil – means a property of a soil, which allows the soil to be deformed or molded without
cracking, or appreciable volume change.

•

Saturated Soil – Means a soil in which the voids are filled with water. Saturation does not require
flow. Saturation, or near saturation, is necessary for the proper use of instruments such as a
penetrometer or sheer vane.

Soil Classification

If personnel are to enter the excavation, the soils of the excavation must be classified to determine the
design of the appropriate protective system. Each soil and rock deposit at an excavation site must be
classified by a competent person, as either stable rock, Type A, Type B, or Type C soil.
The soil classification results must be made based on the results of at least one visual test (tension cracks
or signs that the soil has been previously disturbed) and one manual test (use of pocket penetrometer or
shear-vane to measure unconfined compression strength). The definitions of the various soil classifications
are presented below.
•

Stable Rock is natural solid mineral matter that can be excavated with vertical sides and will
remain intact while exposed.

•

Type A Soils are cohesive soils with an unconfined compressive strength of 1.5 tons per square
foot (tsf) (144 kPa) or greater. Examples of Type A cohesive soils are: clay, silty clay, sandy clay,
clay loam and, in some cases, silty clay loam and sandy clay loam. A soil cannot be classified as
Type A if it is fissured; subject to vibration from traffic, pile driving, or similar effects; has
previously been disturbed, is part of a sloped, layered system where the layers dip into the
excavation on a slope of 4 horizontal to 1 vertical (4H:1V) or greater; or has seeping water.
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•

Type B Soils are cohesive soils with an unconfined compressive strength greater than 0.5 tsf
(48 kPa) but less than 1.5 tsf (144 kPa). Examples of other Type B soils are: angular gravel; silt;
silt loam; previously disturbed soils unless otherwise classified as Type C; soils that meet the
unconfined compressive strength or cementation requirements of Type A soils but are fissured
or subject to vibration; dry unstable rock; and layered systems sloping into the trench at a slope
less than 4H:1V (only if the material would be classified as a Type B soil).

•

Type C Soils are cohesive soils with an unconfined compressive strength of 0.5 tsf (48 kPa) or
less. Other Type C soils include: granular soils such as gravel, sand and loamy sand, submerged
soil, soil from which water is freely seeping, and submerged rock that is not stable. Also included
in this classification is material in a sloped, layered system where the layers dip into the
excavation or have a slope of four horizontal to one vertical (4H: 1V) or greater.

TABLE 1
MAXIMUM ALLOWABLE SLOPES
Soil or Rock Type

Maximum Allowable Slopes (H:V)
for Excavations less than 20 feet in depth

Stable Rock

Vertical

(90 deg.)

Type A

¾:1

(53 deg)

Type B

1:1

(45 deg)

Type C

1 ½:1

(34 deg)

(1) Exception: Simple slope excavations, which are open 24 hours, or less (short term)
and 12 feet or less in depth shall have a maximum allowable slope of ½:1.
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1.

PURPOSE

The purpose of this procedure is to provide the minimum requirements and site personnel actions in the
event of site evacuation, as a result of severe weather at any Parsons Field operation.

2.

SCOPE

This SOP applies to all site personnel involved in field operations regardless of affiliation. This SOP is not
intended to contain all of the requirements needed to ensure complete compliance, and should be used in
conjunction with project plans and applicable Federal, State and local regulations. Consult the documents
listed in Section 3 of this SOP for additional compliance issues.

3.

REFERENCES

Applicable sections and paragraphs in the documents listed below will be used as references for the conduct of Severe Weather operations:
•
•
•

4.

Parsons Corporate Safety and Health Program;
EM 385-1-97, Explosives Safety and Health Requirements Manual; and
EM 385-1-1, USACE, Safety and Health Requirements Manual

RESPONSIBILITIES

4.1. Site Safety and Health Officer (SSHO)
4.1.1 For severe weather occurring before normal working hours, the SSHO will decide whether a work
delay is required and notify the Government Safety Specialist. The SSHO will then begin a site call-down
procedure, contacting all site section supervisors, who will in turn notify their personnel.
4.1.2 For severe weather occurring during work hours, the SSHO will decide whether a work stoppage
is required and will then notify site personnel, by radio, cellular phone, or by sounding a horn for 3 fivesecond blasts. If operations that might put site personnel at risk are ongoing at the time, either the SSHO
or Government Safety Specialist will cease all operations and have all teams/crews evacuate to either the
site office or the closest “Safe Haven.”
4.1.3 The SSHO will direct site personnel as to the nature of severe weather and to ready site vehicles
for evacuation. During this type of emergency, site personnel should not be concerned with assigned vehicles. Time permitting, a select number of site personnel will attempt to safely secure mission essential
equipment (e.g. geophysical instruments, GPS/radio relay systems, RTK GPS, computers, etc.) and prepare to evacuate the area to the recommended “Safe Haven.” The SSHO will maintain radio communications with all site personnel, necessary support elements and record the events in the site Safety Log.
4.1.4 Upon arrival at the “Safe Haven,” the SSHO will conduct a head count of all site personnel and
site visitors, using that day’s Daily Safety Brief Sign-In Roster and Site Visitors Log.
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4.2. Individual/Personnel Initially Reporting Severe Weather
The individual or personnel initially spotting a severe weather situation (lightning, tornado) will immediately report it to the SSHO and the Government Safety Specialist by the quickest means possible.

4.3. Site Personnel
Upon the notification to evacuate the work site for the designated Rally Point, site personnel will do so in
an orderly manner. Vehicle operators will not exceed the posted or site enforced speed limit; however that
speed will not exceed the conditions of the roadway.

5.

GENERAL INFORMATION

5.0.1 The majority of Parsons field operations are conducted at either heavily wooded sites, or sites
that consist of large rolling and sloping pastures and grasslands, consisting of clay or loose sand, and
some contain large areas of ravines and drop-offs. As a result of this, even small amounts of rain could
cause vehicle entry/exit problems and personnel slipping hazards that may result in damage or injury to
site personnel and equipment.
5.0.2 Almost all of the areas are susceptible to severe thunderstorms, with heavy downpours of rain,
lightning, hail, strong microburst winds, flash floods and tornadoes. These storms are known to manifest
themselves very quickly and leave very little time to react. In the event of severe weather in the area, the
SSHO maintains a portable Severe Weather Alert radio and the Site Manager will have access to the National Weather Advisory system, via the internet or by phone.

5.1. Thunderstorms
5.1.1 Thunderstorms affect relatively small areas when compared with hurricanes and winter storms.
Despite their small size, ALL thunderstorms are dangerous. The typical thunderstorm is 1.5 miles in diameter and lasts an average of 30 minutes. In order for a thunderstorm to form it needs three things;
Moisture – to form clouds and rain; Unstable Air – warm air that can rise rapidly; and Lift – cold or warm
fronts, sea breezes, mountains, or the sun’s heat are capable of lifting air to help form thunderstorms.
5.1.2

The life cycle of a thunderstorm constitutes three distinct stages, which are detailed below:
•
•
•

5.1.3

Developing Stage – Towering cumulus cloud indicates rising air; little if any rain during this
stage; and occasional lightning.
Mature Stage – Most likely time for hail, heavy rain, frequent lightning, strong winds, and tornadoes; storm occasionally has a black or dark green appearance; and lasts an average of 10 –
20 minutes but may last much longer in some cases.
Dissipating Stage – Rainfall decreases in intensity; can still produce a burst of strong winds;
and lightning remains a danger.
How Far Away is the Thunderstorm?

•
•
•

Count the number of seconds between a flash of lightning and the next clap of thunder.
Divide the number of seconds by five (5) to determine the distance to the lightning in miles.
Alternatively, a lightning detector or weather monitoring service (cell phone app) may be used
to monitor for lightning.
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5.2. Lightning
5.2.1 Lightning poses the greatest potential threat to site personnel and site operations, due to its unpredictable nature. Lightning results from the buildup and discharge of electrical energy between positively and negatively charged areas. Rising and descending air within a thunderstorm separates these positive and negative charges. Water and ice particles also effect distribution.
5.2.2 A cloud-to-ground lightning strike begins as an invisible channel of electrically charged air moving
from the cloud toward the ground. When one channel nears an object on the ground, a powerful surge of
electricity from the ground moves upward to the clouds and produces the visible lightning strike.
5.2.3 In accordance with current USACE policies, all operations cease when lightning is observed and
the “Flash to Bang Time” is 50 seconds or less (approx 10 miles from site). The safe evacuation of personnel is paramount and equipment is secondary.
5.2.4 Those site personnel in and around the site office will seek shelter inside the building. Site personnel working out in the field will seek shelter inside a storm shelter if available or site vehicle with the
windows rolled up and the doors closed.
5.2.5 Site personnel that are using any electronic equipment with an antenna (i.e. RTK system, G-858
or EM61, etc.) will cease all operations and seek shelter upon visually seeing lightning at any distance.
5.2.6

30/30 Lightning Safety Rule:
•
•

5.2.7

Go indoors or seek shelter if, after seeing lightning, you cannot count to 30 before hearing
thunder.
Stay indoors or under shelter for 30 minutes after hearing the last clap of thunder.
Lightning Safety Rules:

•
•
•

5.2.8

Move to a sturdy building or car. Do not take shelter in small sheds, under isolated trees, or in
convertible automobiles. Stay away from tall objects such as towers, fences, telephone poles,
and power lines.
If lightning is occurring and a sturdy shelter is not available, get inside a hard top automobile
and keep the windows up. Avoid touching any metal.
Utility lines and metal pipes can conduct electricity. Unplug appliances, office machines etc. not
necessary for obtaining weather information. Avoid using the telephone or any electrical item.
Use phones ONLY in an emergency.
If Caught Outdoors and No Shelter is Available:

•
•
•

Find a low spot away from trees, fences, and poles. Make sure the place you pick is not subject
to flooding.
If you are in the woods, take shelter under the shorter trees.
If you feel your skin tingle or your hair stand on end, squat low to the ground on the balls of
your feet. Place your hands over your ears and your head between your legs. Make yourself
the smallest target possible and minimize your contact with the ground. DO NOT lie down.

5.3. Tornadoes
5.3.1 Tornadoes produce extreme high destructive winds and devastation. Tornadoes are generally
produced along the leading edges of thunderstorms that form, with little or no warning. Before thunderstorms develop, a change in wind direction and an increase in wind speed with increasing height create
an invisible, horizontal spinning effect in the lower atmosphere. Rising air within the thunderstorm updraft
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tilts the rotating air from horizontal to vertical. An area of rotation, 2 to 6 miles wide, now extends through
much of the storm. Most tornadoes form within this area of strong rotation.
5.3.2 The location(s) of nearby storm shelters or other “Safe Havens” are listed in the SSHP. The
SSHO and Site Manager brief site personnel on these locations, during the Daily Tailgate Safety Briefing.
5.3.4

When and Where Tornadoes Occur:
•
•
•
•
•
•

5.3.5

Tornadoes can occur any time of the year.
Tornadoes have occurred in every state, but they are most frequent east of the Rocky Mountains during the spring and summer months.
In the southern states, peak tornado occurrence is March – May, while peak months in the
northern states are during the late spring and summer.
Tornadoes are most likely to occur between 3 and 9 p.m., but can occur anytime.
The average tornado moves from southwest to northeast.
Tornadoes can accompany tropical storms and hurricanes as they move onto land.
Tornado Safety Rules:

•
•
•
•
•
•
•
•

In a building, move to a pre-designated shelter, such as a basement.
If a below ground shelter is not available, move to a small interior room or hallway on the lowest
floor and get under a sturdy piece of furniture. Put as many walls as possible between you and
the outside.
Stay away from windows.
Get out of automobiles.
Do not try to outrun a tornado in your car; instead, leave it immediately for safe shelter.
If caught outside or in a vehicle, lie flat in a nearby ditch or depression and cover your head
with your hands.
Be aware of flying debris. Flying debris from tornadoes causes most fatalities and injuries.
Office trailers, even if tied down, offer little protection from tornadoes. You should leave an office trailer and go to the lowest floor of a sturdy nearby building, or follow the procedures detailed in the 6th bullet above.

5.4. Flash Floods/Floods
5.4.1 Due to the large amounts of rain that can result from thunderstorms, sites may be susceptible to
flash floods. Some of the existing roads may be unimproved dirt and are easily turned into mud, creating
an unsafe driving environment. Those roadways that are paved also place the vehicle in low-lying areas
that may be washed out. Do not attempt to cross any roadway that has become submerged by water.
5.4.2

Flash Flood/Flood Safety Rules:
•
•
•
•
•

If you are in a low-lying area (e.g., ditches, ravines, arroyos, culverts, etc.), evacuate to high
ground at the first sign of rain.
Designate an evacuation route in the event of flooding.
Avoid walking or driving in flood waters.
Stay away from high water, storm drains, ditches, ravines, arroyos, or culverts. If the water is
moving swiftly, even water only six (6) inches deep can knock you off your feet.
If you come upon flood waters, stop, turn around, and go another way.
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5.5. Straight-line/High Winds
5.5.1 When this is associated with a passing front generating potential severe weather, the winds can
increase in speed rather rapidly. Dust and debris pose an eye hazard. High winds can rip vehicle doors
and rear hatches from site personnel’s grasp causing damage and injury. Site personnel in the field
should select an area or park the vehicle in such a matter that provides a windbreak. If this cannot be accomplished, open doors and hatches with care. Vehicles should not be left with doors, hoods or hatches
open.
5.5.2

Straight-line/High Winds Safety Rules:
•
•
•
•
•
•
•
•

In a building, move to a pre-designated shelter, such as a basement.
If a below ground shelter is not available, move to a small interior room or hallway on the lowest
floor and get under a sturdy piece of furniture. Put as many walls as possible between you and
the outside.
Stay away from windows.
If caught outside, lie flat in a nearby ditch or depression and cover your head with your hands.
Be aware of flying debris. Flying debris from tornadoes causes most fatalities and injuries.
Office trailers, even if tied down, offer little protection from straight-line/high winds. You should
leave an office trailer and go to the lowest floor of a sturdy nearby building, or follow the procedures detailed in the 4th bullet above.
Move to a sturdy building, storm shelter or car. Do not take shelter in small sheds, under isolated trees, or in convertible automobiles.
If high winds are occurring and a sturdy shelter is not available, get inside a hard top automobile and keep the windows up.

5.6. Hail
5.6.1 Hail can occur in conjunction with a thunderstorm and can cause damage to equipment and injuries to personnel. Hail occurs when strong rising currents of air within a storm, called updrafts, carry water
droplets to a height where freezing occurs. These water droplets become frozen and the ice particles
grow in size, becoming too heavy to be supported by the updraft, and fall to the ground. Speeds of the
falling ice particles, hail, can exceed 100 miles an hour, with size exceeding that of a softball.
5.6.2

Hail Safety Rules:
•
•
•
•

Seek shelter, preferably in a building, or hard-top automobile.
If in the open, seek shelter in a culvert if there is no flooding under a rock outcrop or under
trees if there is no lightning associated with the hail storm.
Exercise caution when driving on hail, it is very slippery, so avoid it if at all possible.
If driving when a hail storm starts, pull under an overpass if possible, if not pull well off the road
with your lights on in order that advancing motorists can see you.
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6.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

12/08/14

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review

02

07/05/18

Updated references (3.0); clarified SSHO responsibilities
(4.1); included arroyos in examples of low-lying areas
(5.4.2)

Customer comments.

Parsons

Page 6 of 6

ENVIRONMENTAL PROGRAM PROCEDURE

HEALTH AND SAFETY

Procedure #

Title:

Revision #

SOP H&S-07

FIRE FIGHTING

02

Effective Date:

Approved By:

Last Revised:

07/05/2018

Jenny Prince, CSP

07/05/2018

1.

PURPOSE

The purpose of this Fire Fighting Plan is to define the general procedures to protect both human health
and the environment in the event of a fire at the site.

2.

SOURCES

Although fires and explosions may arise spontaneously, they are more commonly the result of
carelessness during the conduct of site activities, such as moving drums, mixing/bulking of site chemicals,
and during refueling of heavy or hand held equipment. Some potential causes of explosions and fires
include:
•
•
•
•
•

3.

Mixing of incompatible chemicals, which cause reactions that spontaneously ignite due to the
production of both flammable vapors and heat.
Ignition of explosive or flammable chemical gases or vapors by external ignition sources.
Ignition of materials due to oxygen enrichment.
Agitation of shock or friction-sensitive compounds.
Sudden release of materials under pressure.

IMMEDIATE ACTION

3.1
NOTE: Personnel will not attempt to fight fires involving explosives and munitions and explosives
of concern (MEC)/material potentially presenting an explosive hazard (MPPEH). In the event of such a
fire, the area will be evacuated to the minimum separation distance (MSD) for intentional detonations
listed in the project-specific Explosives Safety Submission or Explosives Site Plan.
3.2
Upon detecting a fire/explosion, employees will determine whether the fire is small enough to
readily extinguish with immediately available portable extinguishers or water, or if other fire-fighting
methods are necessary. Non-essential personnel will be directed away from the area of the fire. If it is
judged that a fire is small enough to fight with available extinguishing media, employees will attempt to
extinguish the fire provided that:
•
•
•

They are able to approach the fire from the upwind side, or opposite to the direction of the fire’s
progress.
The correct extinguisher is readily available. (Type ABC fire extinguishers will be provided in
work areas and on vehicles.)
No known complicating factors are present, such as the likelihood of rapid spread, imminent
risk of explosion, or gross contamination.

3.3
Personnel leaving a fire/explosion area will account for all employees in that work area as soon
as possible. The SSHO or designee will perform a head count for that work area.

4.

NOTIFICATION

The SSHO will be notified as soon as possible of the location, size, and nature of the fire/explosion. As
conditions dictate, the SSHO will declare an emergency, initiate the remedial procedures, request
assistance from the Fire Department by dialing 911, and make the necessary telephone notifications to
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the Government Safety Specialist and USACE PM. Outside personnel responding to the fire/explosion
may seek assistance from the SSHO with regard to the routing of equipment within the incident site to the
most favorable and safe position while minimizing and/or avoiding exposure to any site contaminants.

5.

RESCUE

If employee(s) are unable to evacuate themselves from a fire/explosion area for any reason, their rescue
will be the first priority of responders. The SSHO will determine whether on-site resources are sufficient to
proceed, or if rescue must be delayed until the Fire Department responders arrive.

6.

FIRE PROTECTION

6.1
To ensure adequate fire protection, the SSHO will inspect the site to ensure all flammable and
combustible materials are being safely stored in appropriately configured storage areas and containers.
The SSHO will also ensure that no flammable/combustible materials are stored near any sources of
ignition, and that sources of ignition are located a safe distance from storage areas. If needed, storage
areas will be segregated from the remainder of the site using flagging.
6.2
Explosions and fires not only pose the obvious hazards of intense heat, open flames, smoke
inhalation, and flying objects, but may also cause the release of toxic chemicals into the environment.
Such releases can threaten both personnel on-site and members of the public living or working nearby.
Site personnel involved with potentially flammable material or operations shall follow the guidelines listed
below and EM 385 1-1, Section 9 to prevent fires and explosions:
•
•
•
•
•
•
•
•
•

Potentially explosive/flammable atmospheres involving gases or vapors shall be monitored
using a combustible gas indicator.
Prior to initiation of site activities involving explosive/flammable materials, all potential ignition
sources shall be removed or extinguished.
Non-sparking and explosion-proof equipment shall be used whenever the potential for ignition
of flammable/explosive gases/vapors/liquids exists.
Dilution or induced ventilation may be used to decrease the airborne concentration of
explosive/flammable atmospheres.
Smoking shall be prohibited at, or near, operations that may present a fire hazard, and the area
shall be conspicuously posted with signs stating “No Smoking or Open Flame within 50 feet.”
Flammable and/or combustible liquids must be handled only in approved, properly labeled
containers equipped with flash arrestors and self-closing lids.
Transfer of flammable liquids from one metal container to another shall be done only when the
containers are electrically bonded if capacity is greater than 5 gallons; otherwise, the containers
are kept in metallic contact.
The motors of all equipment being fueled shall be shut off during the fueling operations.
Metal drums used for storing flammable/combustible liquids shall be equipped with self-closing
safety faucets, vent bung fittings, grounding cables and drip pans, and shall be stored outside
buildings in an area approved by the SSHO.
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7.

DECONTAMINATION

At the conclusion of fire fighting activities, the SSHO shall:
•
•

8.

FIRE EXTINGUISHER INFORMATION

8.1

The four classes of fire, along with their constituents, are as follows:
•
•
•
•

8.2

Class A - Wood, cloth, paper, rubber, many plastics, and ordinary combustible materials.
Class B - Flammable liquids, gases, and greases.
Class C - Energized electrical equipment.
Class D - Combustible metals such as magnesium, titanium, sodium, and potassium.
Examples of proper extinguishing agents are as follows:

•
•
•
•

9.

Determine, to the extent practical, the nature of the contaminants encountered during the
incident.
Equipment not easily decontaminated shall be labeled and isolated for further action, such as
determining specific contaminants by wipe sampling or awaiting the delivery of specific
decontamination media and supplies.

Class A - Water or ABC Dry Chemical
Class B - ABC Dry Chemical
Class C - ABC Dry Chemical
Class D - Metal-X Dry Chemical (not anticipated and not on-site.)

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

12/23/14

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review

02

07/05/18

Clarified that personnel will not attempt to fight fires
involving MEC/MPPEH (3.1)

Customer comments

Parsons

Page 3 of 3

ENVIRONMENTAL SERVICES SECTOR PROCEDURE

HEALTH AND SAFETY

Procedure #

Title:

Revision #

SOP H&S-08

RESPIRATORY PROTECTION PROGRAM

02

Effective Date:

Approved By:

Last Reviewed/Revised:

02/17/2015

Ed Grunwald, CIH

08/25/2015

1.

REQUIREMENTS, ORGANIZATIONAL RESPONSIBILITIES, AND
EVALUATION

1.1. Introduction
1.1.1 The Occupational Safety and Health Administration (OSHA) has established safe exposure levels
for various airborne contaminants that may be encountered at sites during field operations. If worker
exposure to these substances exceeds the OSHA permissible exposure limits (PELs), OSHA requires
that feasible engineering controls and administrative measures be instituted to reduce worker exposure to
within acceptable levels. If these controls are not feasible, employers are required to provide the
appropriate, approved respirators for employee protection. Because of the nature of hazardous waste site
work, traditional engineering controls are not always feasible. Hence, respirators must be relied upon as a
means for protecting workers at hazardous waste sites and chemical warfare materiel (CWM) sites.
1.1.2 No workers will be permitted to wear a respirator without clearance from a physician. This
clearance is normally obtained from the examining physician at the time of the worker’s normal and
periodic physical examinations. The Parsons medical monitoring program is described in SOP H&S-02,
Medical Surveillance, Medical Records, and Emergency Care. The diagnostic protocol for a fit-to-work
classification for workers covered by HAZWOPER (OSHA in 29 CFR 1910.120) includes an assessment
of the worker’s ability to use air purifying respirators, airline respirators, and self-contained breathing
apparatus (SCBAs). The examining physician obtains clinical data, including spirometry and cardiacfunction data as well as physical observations on which to base a conclusion. A specific conclusion
addressing this requirement must accompany the worker’s fit-to-work statement from the examining
physician. Some individuals, especially those with marginal respiratory and cardiac functions, may
experience a sense of choking (angina) when using respirators. If this is distinct and persistent, the
worker shall not be allowed to wear respiratory protective equipment until re-evaluated by a physician.

1.2. Objective of the Respiratory Protection Program
The objective of the Respiratory Protection Program is to provide workers with sufficient information and
guidance to adequately protect themselves from potential inhalation hazards during hazardous waste
operations. The use of respirators to protect personnel from inhalation hazards is permitted by OSHA
when other methods of protection (e.g., engineering controls or changes in work practices) are not
feasible.

1.3. Minimum Requirements of an Acceptable Respiratory Protection Program
The Occupational Safety and Health Administration has established the requirements for a minimally
acceptable program under 29 CFR Part 1910.134. Elements in an OSHA-acceptable program must
include the following:
•
•
•
•
•

Use of approved respiratory devices;
Selection of respirators based on the hazards present;
An employee training program in which the employee becomes familiar with the respiratory
protective devices and is trained in the proper selection and use of respirators and their
limitations;
Provisions for the proper cleaning, disinfection, maintenance, storage, inspection and repair of
respirators;
Testing for the proper fit of the respiratory protective equipment;
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•
•
•

Medical screening of employees to determine if they are physically able to perform their
assigned work including the use of respiratory protective equipment;
Written standard operating procedures for the selection and use of respiratory protective
equipment; and
Regular inspection and evaluation for the respiratory protection program to determine its
effectiveness.

1.4. Positions and Personnel Responsible for the Program
Personnel with specific responsibilities for the implementation of the program are described in the
following:

1.4.1. Project Safety and Health Manager (PSHM)
The PSHM is responsible for the following:
•
•
•
•
•
•

Developing written standard operating procedures for the selection of respiratory protection
equipment;
Verifying team members conducting the field investigation have received training in the
selection and use of respirators, and are medically cleared to wear respirators;
Scheduling assessments of and evaluating the respiratory protection program;
Determining the degree of respiratory protection required for each field task or operation;
Verifying site-specific training is performed prior to onsite activities; and
Ensuring records of respirator use are maintained.

1.4.2. Site Safety and Health Officer (SSHO)
The SSHO is responsible for ensuring the following:
•
•
•
•
•
•
•
•
•
•
•

Administering the respiratory protection program;
Establishing a project specific respiratory training program;
Ensuring the project has the necessary respiratory protection equipment;
Maintaining a record of respirator use;
That respirators are inspected, maintained, and cleaned properly;
That respirators are stored properly;
Maintaining copies of fit test and medical records;
Performing fit-testing as needed;
Maintaining repair records for respirators;
That Grade D or better breathing air is provided for atmosphere-supplying respirators; and
Distribution of respirators to field team member.

1.4.3. Project Staff
All project team members are responsible for the following:
•
•
•
•
•
•

Reading and conforming to the APP;
Presenting a copy of their fit test results to the SSHO prior to receipt of a respirator;
Inspecting and cleaning of their assigned respirator before and after each use;
Storing respirators in a convenient, clean and sanitary location when not in use;
Reporting any perceived problems or difficulties with respiratory equipment to the SSHO; and
While using a respirator, workers shall be aware of any perception of odor, resistance in
breathing, and/or fatigue and report their existence to the SSHO immediately.
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1.4.4. Evaluating the Respiratory Protection Program
1.4.5.1 Assessment of respiratory protection program practices will determine whether the appropriate
respirators are being selected and worn properly. Examination of respirators in use and in storage will
indicate how well the equipment is being maintained. The results of periodic assessments of respirator
storage and use consultations with wearers, measurements of hazard levels in work areas, and medical
surveillance of wearers will be reviewed and analyzed to determine the effectiveness of the respiratory
protection program. Evidence of excessive exposure to a hazard will be followed up to determine why
inadequate protection was provided, and action will be taken to prevent a repeat of the problem.
1.4.5.2 The respiratory program for the project will be periodically evaluated by the PSHM and modified
as appropriate.

2.

CRITERIA USED TO SELECT RESPIRATORY EQUIPMENT

2.1. Introduction
2.1.1 The level of respiratory protection will be selected prior to initiating an activity based on
characterization of groundwater and soil, knowledge of the area and associated waste, and previous
measurements of worker exposure levels for the same or very similar tasks under similar conditions.
2.1.2 The investigation of hazardous waste sites presents workers with a number of environmental
conditions, some are better defined than others. Each environmental situation is unique and the selection
of the appropriate respiratory protection device may involve many steps. The PSHM chooses the
respiratory equipment to be used based on considerations which include the following:
•
•
•
•

Consideration of all available information pertaining to the hazard including: past activities,
suspected materials, historical information, land use, analytical data, and nature of current
activities
Evaluation of the relevancy and timeliness of the data to determine the appropriate protective
level needed for the task
Identification of substances present in the work area
Evaluation of any known or suspected chemicals on site, using the following characteristics:
(a) short term exposure limits (STEL), permissible exposure limits (PEL), and threshold limit
values (TLV);
(b) eye irritation potential for substance;
(c) immediately dangerous to life and health (IDLH) concentration;
(d) possibility of poor sorbent efficiency at and below IDLH concentrations (breakthrough times
for anticipated concentrations);
(e) the possibility of severe skin irritation resulting from skin contact;
(f) the vapor pressure of the substance;
(g) anticipated exposure concentrations;
(h) the possibility of high heat of reaction with sorbent material in the cartridge or canister; and
(i) the possibility of shock sensitivity of the chemical being sorbed onto the cartridge or
canister.

•

Determination of the physical state of the substance as it is likely to be encountered at the site.
It will be either: a gas or vapor, a particulate (dust, fume, or mist), or a combination of both.
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•
•

Identification of oxygen-deficient atmospheres (ANSI Z88.2). Air-purifying respirators shall not
be worn in environments deficient in oxygen (less than 19.5 percent by volume or partial
pressure less than 100mm of mercury).
Skin Absorption and Irritation. A Level A ensemble provides skin protection from extremely toxic
substances that may be absorbed through the skin or cause severe skin irritation. Most
information concerning skin irritation is not quantitative but rather is presented in commonly
used descriptive terms, such as “a strong skin irritant, highly irritating to the skin” and “corrosive
to the skin.” Decisions made concerning skin irritation are judgmental and are often based on
this non-quantitative information.

2.2. Sorbents
2.2.1 There are certain limitations to the use of sorbent cartridge or canister respirators. A sorbent
cartridge is not recommended when:
•
•
•
•
•

Evidence exists of short breakthrough times for the chemicals and the concentrations expected
to be encountered during operations;
There is reason to suspect that the sorbent does not provide adequate efficiency against the
removal of a specific contaminant that may be encountered at the site;
There is reason to suspect that a sorbent has a high heat of reaction with a substance;
There is reason to suspect that a substance sorbed onto the surface of a cartridge or canister is
shock sensitive; and
Concentrations of organic vapors exceed the maximum use concentration for the respirator.

2.2.2 A sorbent, full-facepiece respirator will not be selected if the contaminant(s) are not known or
cannot be measured.

2.3. Eye Irritation
The decision of whether to use a full-facepiece respirator, a half, or a quarter face piece respirator is often
made by considering the chemical’s potential for producing eye irritation or damage. The following
guidelines deal with eye protection.
•
•
•
•

For routine work activities, any eye irritation is considered unacceptable. Therefore, only fullfacepiece respirators are permissible in contaminant concentrations that produce eye irritation.
For escape, some eye irritation is permissible if it is determined that such irritation would not
inhibit escape and such irritation is reversible.
In instances where quantitative eye irritation data cannot be found in literature references, and
theoretical considerations indicate that the substance should not be an eye irritant, half-facepiece respirators are allowed.
In cases where a review of the literature indicates a substance causes eye irritation but no eye
irritation threshold is specified, the full-facepiece respirators are to be used.
NOTE: Both mustard agent and lewisite are extreme eye irritants and a few minutes of
exposure to high concentrations can cause permanent blindness.
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2.4. Immediately Dangerous to Life or Health
2.4.1

The definition of IDLH provided in 30 CFR 11.3(t) is as follows:

"Immediately dangerous to life or health means conditions that pose an immediate
threat to life or health or conditions that pose an immediate threat of severe exposure
to contaminants, such as radioactive materials, which are likely to have adverse
cumulative or delayed effects on health."
2.4.2 The purpose of establishing an IDLH exposure concentration is to insure that the worker can
escape without injury or irreversible health effects in the event of failure of the respiratory protective
equipment. The IDLH is considered the maximum concentration above which only a highly reliable
positive-pressure, atmosphere- supplying respirator is permitted. Since IDLH values are conservatively
set, any approved respirator may be used up to its maximum-use concentration below the IDLH.
2.4.3

In establishing the IDLH concentration, the following factors are considered:
•
•

2.4.4

Escape without loss of life or irreversible health effects. Thirty minutes is considered the
maximum permissible exposure time for escape.
Severe eye or respiratory irritation or other reactions that would prevent escape without injury.
The IDLH will be determined from the following sources:

•
•
•
•

Specific IDLH concentrations provided in the literature (such as the American Industrial
Hygienists Association Hygienic Guides and the National Institute of Occupational Safety and
Health Pocket Guide to Chemical Hazards);
Human exposure data;
Acute animal exposure data; and
Acute toxicological data from analogous substances.

2.4.5 The following guidelines will be used to interpret toxicological data reported in the literature for
animal species:
•
•

Where acute inhalation exposure data (30 minutes to 4 hours) are available for various animal
species, the lowest exposure concentration causing death or irreversible health effects in any
species is determined to be the IDLH concentration.
Chronic exposure data may have little relevance to the acute effects and will not be used in
determining the IDLH.
NOTE: Both mustard agents and lewisite have low IDLH concentrations.

2.5. Respirator Protection Factors
2.5.1 The protection factors of respiratory protection devices are a useful numerical tool to aid in the
selection of appropriate respiratory protection. Protection factors measure the overall effectiveness of a
respirator.
2.5.2 The protection factor of a given respirator for a specific user multiplied by the PEL for a given
substance is the maximum allowable concentration of that substance for which the respirator may be
used. For example, if the protection factor (PF) for a full-facepiece respirator is 50 and a particular
substance has a PEL (or TLV) of 10 ppm, the full-facepiece respirator will provide protection up to 500
ppm (see Table 1).
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TABLE 1
EXAMPLE OF ASSIGNED RESPIRATOR PROTECTION FACTORS
Type of Respirator

OSHA
Cadmium Standard

Air Purifying
Filtering-face-piece

10

Half-mask

10

Full-face

50

Powered Air Purifying
Half-mask

50

Full-facepiece

250

Loose-fitting face-piece

25

Hood or helmet

25

Air Line
Half-mask (demand)

10

Half-mask (continuous)

50

Half-mask (pressure demand)

1000

Full-facepiece (demand)

50

Full-facepiece (continuous flow)

250

Full-facepiece (pressure demand)

1000

Self contained breathing apparatus
Demand
Pressure Demand

50
>1000

2.6. Types of Respirators
There are two main types of respirators, air-purifying and atmosphere-supplying.

2.6.1. Air-Purifying Respirators
An air-purifying respirator can be used only if the atmosphere contains greater than 19.5 percent oxygen
and the contaminant is present at a concentration below the IDLH level. Two types of air-purifying
respirators are described below.
•

Half-Face-piece Respirators. A half-face-piece respirator fits from under the chin to above the
nose. One or two cartridges are used to filter the air and are discarded once the use limits are
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•

reached. The half-face-piece has approved cartridges for pesticides, organic vapors, dusts,
mists, fumes, acid gases, ammonia, and several combinations of contaminants.
Full-face-piece Respirators. The whole face, including the eyes, is protected by the fullfacepiece respirator. It gives 5 times the protection of a half-face-piece (full-facepiece PF-50,
half face-piece PF-10).

2.6.2. Atmosphere-Supplying Respirators
2.6.2.1 Atmosphere-supplying respirators provide from 5 minutes to several hours of breathing air. The
amount of protection provided is based upon the type of face-piece and its mode of operation,
continuous, demand, and pressure-demand. The pressure-demand mode provides the best protection.
2.6.2.2 Two types of atmosphere-supplying respirators may be used. These are an air line respirator and
a self-contained breathing apparatus (SCBA). A description of each is presented below:
•

•

Air Line Respirator. This respirator uses an air line to transport clean, compressed air to the
wearer. The mode of operation may be either continuous, demand, or pressure-demand. This
respirator may be worn in an IDLH environment if it is pressure-demand type, and incorporates
an escape SCBA into the system. However, no more than 300 feet of air line can be used.
Self-Contained Breathing Apparatus. The wearer of a SCBA carries a cylinder of
compressed air and is not restricted by an air line. These devices are open-circuit and are
approved for either demand or pressure-demand operation. Greater protection is afforded,
however, when these devices are operated in the pressure-demand mode and these devices
are used in this mode when worn in IDLH or potentially IDLH conditions.

2.7. Use of Air Monitoring Measurements
The protection level will be modified as necessary based on real-time measurements, supplemented with
background information, and professional judgment. Modification of the levels or respiratory protection will
be made based on the following guidelines.
•

Level B to Level D
Guideline 1: This modification may be made in the sustained absence of chemical warfare
agent, volatiles or particulates, as measured on air monitoring equipment and at the direction of
the SSHO.

•

Level C to Level D
Guideline 1: Same as Level B to Level D

•

Level B to Level C
Guideline 2: May be made at the direction of the SSHO (after conferring with the PSHM) when
the contaminants and their concentrations are known. The concentrations of the contaminants
must be below the action levels requiring the usation of level B protection. This modification
should not be used without substantial knowledge of all the chemicals involved and their
expected behavior in relation to change in concentration and effect on absorbent cartridges.

•

Level D to Level C
Guideline 3: Permissible at the direction of the SSHO when total volatiles, particulates, or
chemical warfare agent exceeds the preset action level
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•

Level C to Level B
Guideline 4: Permissible at the direction of the SSHO in cases where total volatiles, particulate,
or chemical warfare agent measurements exceed the preset action level based on
characterization of the expected contaminants.

•

Level D to Level B
Guideline 5: May be made at the direction of the SSHO based on the magnitude of the
measurements and on professional judgment.

3.

TRAINING AND FITTING

Selecting the respirator appropriate for a given hazard is important, but equally important is using the
selected device properly. Proper use can be ensured by careful training of users and by maintenance of
respiratory protective devices.

3.1. Training
3.1.1 Respirator training is required as part of the initial training course conducted for workers who are
to perform hazardous waste operations and is also required in the annual refresher training provided to
workers performing hazardous waste activities. Both types of training will address the subjects in Table 2.
3.1.2

Project-specific respirator training will be offered by the SSHO as part of the initial on-site training.

TABLE 2
RESPIRATOR TRAINING OUTLINE
Lecture and Discussion
Discussion of classification of respirators
Discussion of respirator capabilities and limitations
Instruction on setting “action levels”
Instruction on OSHA Standard for respiratory protection
Proper fitting
Classroom and field training in recognizing and dealing with emergencies
Workshop and Field Exercise
Field exercise in Levels A, B, and C protective ensembles
Disassembly and reassembly of respirators emphasizing components, their function,
and their relation to the overall function of the respirator
Inspection of respirators
Proper donning and field fit testing
Fit testing with a test atmosphere
Cleaning, maintenance, and storage
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3.2. Respirator Fit Testing
All respirators that rely on a mask-to-face seal need to be checked with either qualitative or quantitative
methods to determine whether the mask provides an acceptable fit to the wearer. The qualitative fit test
procedures rely on a subjective sensation (taste, irritation, smell) of the respirator wearer to a particular
test agent while the quantitative test uses instruments to measure face seal leakage. The relative
workplace exposure level determines what constitutes an acceptable fit and which fit test procedure is
required. For negative pressure air purifying respirators, users may rely on either a qualitative or a
quantitative fit test procedure for exposure levels less than 100 times the occupational exposure limit.
Exposure levels greater than 100 times the occupational exposure limit must use a quantitative fit test
procedure for these respirators. Fit testing of tight-fitting atmosphere supplying respirators and tight-fitting,
powered air-purifying respirators shall be accomplished by performing quantitative or qualitative fit testing
in the negative pressure mode. In all instances, the fit test must be made with the same make, model,
style, and size of respirator that will be used in the field. Quantitative fit-testing will be performed for all
employees and subcontractors that anticipate using a respirator for operations at a CWM site.

3.2.1. General Requirements
3.2.1.1 The employee shall evaluate respirator fit using the following procedures:
•
•

•
•
•

The worker shall be allowed to choose the most acceptable respirator from a sufficient number
of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the
user.
Prior to the selection process, the worker shall be shown how to put on a respirator, how it
should be positioned on the face, how to set strap tension, and how to determine an acceptable
fit. A mirror shall be available to assist the subject in evaluating the fit and positioning of the
respirator.
The worker shall be informed that he or she is being asked to select the respirator that provides
the most acceptable fit. Each respirator represents a different size and shape, and if fitted and
used properly, will provide adequate protection.
The worker shall be instructed to hold each chosen face-piece up to the face and eliminate
those that obviously do not give an acceptable fit.
The more acceptable face-pieces are noted in case the one selected proves unacceptable; the
most comfortable mask is donned and worn at least five minutes to assess comfort.

3.2.1.2 After the worker has determined the respirator of greatest comfort, that person shall conduct a
negative and positive pressure fit checks (see below) or other fit checks recommended by the respirator
manufacturer. Another face-piece shall be selected and re-tested if the worker fails the fit checks.
3.2.1.3 Fit testing shall not be conducted if there is any hair growth between the skin and the face-piece
sealing surface, such as stubble beard growth, beard, mustache, or sideburns which cross the respirator
sealing surface. Any type of apparel that interferes with a satisfactory fit shall be altered or removed. If the
worker exhibits difficulty in breathing, the test shall be discontinued.
3.2.1.4 After the successful completion of the fit checks, the respirator fit shall be tested using either the
qualitative or quantitative fit test method presented in Attachment 1. No matter which test protocol is
used, the employee shall be given a description of the fit test protocol and their responsibility during the
test procedure. The fit test shall be performed while the worker is wearing any applicable safety
equipment that may be worn during actual respirator use, which could interfere with respirator fit. The
following test exercises must be performed during fit testing:
•

Normal breathing. In a normal standing position, without talking, the subject shall breathe
normally.
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•
•
•
•
•
•

Deep breathing, as during heavy exertion.
Side-to-side and up-and-down head movements. These movements should not be
exaggerated, but should approximate those that take place on the job.
Talking. This is most easily accomplished by reading a prepared text (e.g., Rainbow Passage)
loudly enough to be understood by someone standing nearby.
Grimace. The worker shall grimace by smiling or frowning (this applies only to quantitative
testing, it is not performed for qualitative fit testing).
Bending over. The worker shall bend at the waist as if to touch his or her toes.
Normal breathing (repeat of first bullet)

3.2.1.5 Each test exercise shall be performed for one minute except for the grimace exercise that shall
be performed for 15 seconds. The worker shall be questioned by the SSHO regarding the comfort of the
respirator upon completion of the protocol. If it has become unacceptable, another model of respirator
shall be tried. The respirator shall not be adjusted once the fit test exercises begin. Any adjustment voids
the test, and the fit test must be repeated. A copy of the fit-test record will be maintained by the SSHO at
the site (SSHO can use Forms 1 and 2 or printout from Portacount to document results of fit-testing).

3.3. Daily Qualitative Fit Checks
Each employee is responsible for performing daily qualitative fit checks of their assigned air purifying
respirator prior to entry into a hazardous atmosphere. The daily determination of fit will consist of a
negative and positive pressure fit check as described below.

3.3.1. The Negative Pressure Test
In this test, the user closes off the inlet of the canister, cartridge, or filter by covering it with the palm of
their hand; inhales gently so that the face-piece collapses slightly; and holds their breath for about 10
seconds. If the face-piece remains slightly collapsed and no inward leakage is detected, the respirator is
probably functioning correctly.

3.3.2. The Positive Pressure Test
This test is conducted by closing off the exhalation valve and exhaling gently into the face-piece. The fit is
considered satisfactory if slight positive pressure can be built up inside the face-piece without any
evidence of outward leakage.

4.

RESPIRATOR INSPECTION, CLEANING MAINTENANCE, AND
STORAGE

Respirator inspection, cleaning, and maintenance is an integral part of the overall respirator program.
Wearing a dirty, poorly maintained, or malfunctioning respirator is, in one sense, more dangerous than
not wearing a respirator at all. The employee wearing a defective device thinks they are protected when,
in reality, they are not.

4.1. Inspection
It is imperative that periodic inspections of respirators be done. Inspections for three types of respirators
are described in detail below.

4.1.1. Air-Purifying Respirators
Each individual must inspect his or her air-purifying respirator before and after each use. Form 3 lists the
items to be checked during the inspection of an air-purifying respirator.
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4.1.2. Self-Contained Breathing Apparatus
Self-contained breathing apparatuses (SCBA) will receive a thorough inspection by the SSHO prior to
beginning work and at regular monthly intervals thereafter (Form 4). Prior to each days use, workers must
inspect their individual face-piece assembly as listed on the daily inspection checklist (Form 5).

4.1.3. Air line Respirator
Prior to and following each use, the air line system will be inspected. Form 6 contains a list of inspection
items.

4.2. Cleaning and Storage
Users of respiratory protection are responsible for inspecting and cleaning all respirators following each
use. Cleaning is done using a commercial cleaner-sanitizer followed by a thorough rinse and air drying.
After cleaning, sanitizing, and inspecting the respirator, the user will repackage and store the respirator in
an area protected against dust, sunlight, heat, extreme cold, excessive moisture, and damaging
chemicals. Each respirator face-piece usually comes in a plastic bag supplied by the manufacturer. This
bag will be retained and used for respirator storage. The respirators must be packed and stored so the
exhalation valve rests in a normal position.

4.3. Maintenance
Continued usage of respirators will require periodic repair or replacement of component parts of the
equipment. Replacement of parts and repair of air-purifying respirators, in most cases, presents few
problems. The manufacturer will provide replacement parts. Replacement parts for respiratory protective
devices must be those of the manufacturer of the equipment. Substitution of parts from a different brand
or type of respirator will invalidate the approval of the respirator. Maintenance of SCBA equipment is
more difficult, primarily because of the valve and regulator assembly. Because of this, regulations require
that SCBA equipment be returned to the manufacturer for adjustment or repair. Users shall not perform
any maintenance on the regulators or valves of SCBA or air line respirators. The SSHO will be notified of
needed maintenance/repair and he will ensure required maintenance/repair is performed by manufacturer
certified personnel/firms.

5.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

04/26/13

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review

02

08/25/15

Revise Paragraph 1.4; remove Attachments 2 and 3

Scheduled Review
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QUALITATIVE FIT TEST LOG

Personnel:

Dates:

Employee: ____________________________

______________________________________
(date of test)

Fit test
administrator: __________________________

______________________________________
(date of last physical)

Respirator:

Manufacturer: ________________________

_____________________________________
(date of next scheduled fit test)

Model: ______________________________
Size: ________________________________
ID Number: ___________________________

Comfort:

Test Protocol
Pressure fit check:

Very comfortable: _____________________

______ positive

Comfortable: _________________________

_______ negative

Intolerable: __________________________

Test atmosphere:

Needs prescription inserts: ______________
(yes/no)

______ isoamyl acetate

_______ fit

______ stannic oxychloride

_______ no fit

______ other (specify)
Remarks: ___________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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QUANTITATIVE FIT TEST LOG

Personnel:

Dates:

Employee: ______________________

______________________________________
(date of test)

Fit test
administrator: __________________________

______________________________________
(date of last physical)

Respirator:

Manufacturer: ________________________

_____________________________________
(date of next scheduled fit test)

Model: _______________________________
Size: ________________________________
ID Number: ___________________________
Comfort:

Portacount instrument

Very comfortable: _____________________

______ model and manufacturer

Comfortable: _________________________

_______ Serial number

Intolerable: __________________________

Test results (attach strip chart):

Needs prescription inserts: ______________
(yes/no)

-_____ FIT Factor

_______ Pass

_______ Did not Pass

Remarks: ___________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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AIR-PURIFYING RESPIRATOR
WEEKLY INSPECTION CHECKLIST

Rubber face piece - check for:
_____

excessive dirt (clean all dirt from face piece);

_____

cracks, tears, or holes (obtain new face piece);

_____

distortion (allow face piece to “sit” free from any constraints and see if distortion
disappears; if not, obtain new face piece); and

_____

cracked, scratched, or loose-fitting lenses.

Head harness - check for:
_____

breaks or tears (replace head straps);

_____

loss of elasticity (replace head straps); and

_____

broken or malfunctioning buckles or retaining clips (obtain new buckles).

Inhalation valve, exhalation valve - check for:

_____

detergent residue, dust particles, or dirt on valve or valve seat (clean residue with soap
and water);

_____

cracks, tears, or distortion in the valve material or valve seat (clean residue with soap
and water); and

_____

missing or defective valve cover (obtain valve cover from program supervisor).

Cartridges and canisters – check for:
_____

proper filter for the hazard (verify with Project Safety and Health Officer);

_____

missing or worn gaskets (contact warehouse manager for replacement);

_____

worn filter and face-piece threads (replace filter or face piece); and

_____

cracks or dents in filter housing (replace filter).
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SELF-CONTAINED BREATHING APPARATUS
MONTHLY INSPECTION CHECKLIST

Device: ______________________________

Serial #: ______________________________

Date inspected: _________________________

Inspected by: __________________________
Antifogging Agent Application on lenses:

Rubber face piece: ______________________

_____________________________________

Exhalaration valve
Rubber head harness: ____________________

Air Cylinder Pressure: ___________________

Rubber hose: ___________________________

Bypass Valve: _________________________

O-rings: _______________________________

Mainline Valve: ________________________

Face piece Lens: _______________________

Alarm: _______________________________

Harness: ______________________________

Regulator Diaphragm: ___________________

Backpack: _____________________________

Regulator Function: _____________________

Washing/Sanitizing: _____________________

Demand Valve: _________________________

Operating Instructions: ___________________

Pressure Demand: _______________________

Hydrostatic test date: ____________________

Storage Box: ___________________________

No visible damage: ______________________
Remarks: ___________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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ENVIRONMENTAL SERVICES SECTOR PROCEDURE

HEALTH AND SAFETY

FORM 5
SELF-CONTAINED BREATHING APPARATUS
WEEKLY INSPECTION CHECKLIST

Rubber face piece - check for:

_____

Excessive dirt (clean all dirt from face piece);

_____

Cracks, tears, or holed (obtain new face piece);

_____

Distortion (allow face piece to “sit” free from any constraints and see if distortion
disappears; if not, obtain new face piece); and

_____

Cracked, scratched, or loose-fitting lenses.

Head harness - check for:

_____

Breaks or tears (replace head straps);

_____

Loss of elasticity (replace head straps); and

_____

Broken or malfunctioning buckles or retaining clips (obtain new buckles).
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ENVIRONMENTAL SERVICES SECTOR PROCEDURE

HEALTH AND SAFETY

FORM 6
AIR LINE RESPIRATOR WITH EMERGENCY EGRESS SCBA
INSPECTION CHECKLIST

Serial #: ________________________________________
Date inspected: ___________________________________
Inspected by: _____________________________________

Rubber face piece torn or ripped:

YES

NO

Head harness - torn or ripped:

YES

NO

Is SCBA cylinder fully pressurized:

YES

NO

Are air lines clean and serviceable:

YES

NO

Rotate bypass valve hand wheel while air line is hooked to air source does
bypass function?

YES

NO

Check SCBA cylinder for deep scratches or gouges.

YES

NO

Does carrying pouch or harness have signs of excessive wear or damage?

YES

NO

Is face piece lens cracked or scratched?

YES

NO

Has the face piece been washed/sanitized since it was last worn?

YES

NO

Has antifogging solution been applied on lens?

YES

NO

Stow the air lines and face masks.

YES

NO
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ATTACHMENT 1
FIT TEST PROTOCOLS

QUALITATIVE FIT TEST (QLFT) PROTOCOLS
General
The SSHO must able to prepare test solutions, calibrate equipment, perform the tests properly, recognize
invalid tests, and ensure that test equipment is working properly. QLFT equipment must be kept clean
and well maintained so it operates within the parameters for which it was designed.

Isoamyl Acetate Protocol
This protocol is appropriate for the fit testing of respirators with organic vapor cartridges or canisters.

Odor Threshold Screening
Odor threshold screening, performed without wearing a respirator, is intended to determine if the
individual tested can detect the odor of isoamyl acetate at low levels.
•
•
•
•
•

•
•
•

•
•
•

Three 1-liter glass jars with metal lids are required.
Odor-free water (e.g., distilled or spring water) at approximately 25-deg. C (77 deg. F) shall be
used for the solutions.
The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution is prepared by
adding 1-ml of pure IAA to 800-ml of odor-free water in a 1-liter jar, closing the lid and shaking
for 30-seconds. A new solution shall be prepared at least weekly.
The screening test shall be conducted in a room separate from the room used for actual fit
testing. The 2 rooms shall be well-ventilated to prevent the odor of IAA from becoming evident
in the general room air where testing takes place.
The odor test solution is prepared in a second jar by placing 0.4-ml of the stock solution into
500-ml of odor-free water using a clean dropper or pipette. The solution shall be shaken for 30seconds and allowed to stand for 2 to 3 minutes so that the IAA concentration above the liquid
may reach equilibrium. This solution shall be used for only 1-day.
A test blank shall be prepared in a third jar by adding 500-cc of odor-free water.
The odor test and test blank jar lids shall be labeled (e.g., one and two) for jar identification.
Labels shall be placed on the lids so that they can be peeled off periodically and switched to
maintain the integrity of the test.
The following instruction shall be typed on a card and placed on the table in front of the 2 test
jars (i.e., one and two): "The purpose of this test is to determine if you can smell banana oil at a
low concentration. The two bottles in front of you contain water. One of these bottles also
contains a small amount of banana oil. Be sure the covers are on tight, and then shake each
bottle for two seconds. Unscrew the lid of each bottle, one at a time, and sniff at the mouth of
the bottle. Indicate to the test conductor which bottle contains banana oil."
The mixtures used in the IAA odor detection test shall be prepared in an area separate from
where the test is performed, in order to prevent olfactory fatigue in the subject.
If the test subject is unable to identify the jar containing the odor test solution, the IAA
qualitative fit test shall not be performed.
If the test subject correctly identifies the jar containing the odor test solution, the test subject
may proceed to respirator selection and fit testing.

Isoamyl Acetate Fit Test
•

The fit test chamber shall be a clear 55-gallon drum liner suspended inverted over a 2-foot
diameter frame so that the top of the chamber is about 6 inches above the test subject's head.
If no drum liner is available, a similar chamber shall be constructed using plastic sheeting. The
inside top center of the chamber shall have a small hook attached.
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•
•

•
•
•

•

•
•

•
•

Each respirator used for the fitting and fit testing shall be equipped with organic vapor
cartridges or offer protection against organic vapors.
After selecting, donning, and properly adjusting a respirator, the test subject shall wear it to the
fit testing room. This room shall be separate from the room used for odor threshold screening
and respirator selection, and shall be well-ventilated, as by an exhaust fan or lab hood, to
prevent general room contamination.
A copy of the test exercises and any prepared text from which the subject is to read shall be
taped to the inside of the test chamber.
Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of
paper towel, or other porous, absorbent, single-ply material, folded in half and wetted with 0.75
ml of pure IAA.
The test subject shall hang the wet towel on the hook at the top of the chamber. An IAA test
swab or ampule may be substituted for the IAA wetted paper towel provided it has been
demonstrated that the alternative IAA source will generate an IAA test atmosphere with a
concentration equivalent to that generated by the paper towel method.
Allow two minutes for the IAA test concentration to stabilize before starting the fit test exercises.
This would be an appropriate time to talk with the test subject; to explain the fit test, the
importance of his/her cooperation, and the purpose for the test exercises; or to demonstrate
some of the exercises.
If at any time during the test, the subject detects the banana-like odor of IAA, the test is failed.
The subject shall quickly exit from the test chamber and leave the test area to avoid olfactory
fatigue.
If the test is failed, the subject shall return to the selection room and remove the respirator. The
test subject shall repeat the odor sensitivity test, select and put on another respirator, return to
the test area and again begin the fit test procedure described above. The process continues
until a respirator that fits well has been found. Should the odor sensitivity test be failed, the
subject shall wait at least 5 minutes before re-testing. Odor sensitivity will usually have returned
by this time.
If the subject passes the test, the efficiency of the test procedure shall be demonstrated by
having the subject break the respirator face seal and take a breath before exiting the chamber.
When the test subject leaves the chamber, the subject shall remove the saturated towel and
return it to the person conducting the test, so that there is no significant IAA concentration
buildup in the chamber during subsequent tests. The used towels shall be kept in a self-sealing
plastic bag to keep the test area from being contaminated.

Irritant Smoke (Stannic Chloride) Protocol
This qualitative fit test uses a person's response to the irritating chemicals released in the "smoke"
produced by a stannic chloride ventilation smoke tube to detect leakage into the respirator. The respirator
to be tested must be equipped with a P-, R, or N-100 series filter (99.97% efficient filters). An enclosure
shall not be used for this test. The smoke can be irritating to the eyes, lungs, and nasal passages. The
Facility H&S Representative shall take precautions to minimize the test subject's exposure to irritant
smoke and perform the test in a well-ventilated area.

Sensitivity Screening Check
The person to be tested must demonstrate his or her ability to detect a weak concentration of the irritant
smoke.
•

•

The test operator shall break both ends of a ventilation smoke tube containing stannic chloride,
and attach one end of the smoke tube to a low flow air pump set to deliver 200 milliliters per
minute, or an aspirator squeeze bulb. The test operator shall cover the other end of the smoke
tube with a short piece of tubing to prevent potential injury from the jagged end of the smoke
tube.
The test operator shall advise the test subject that the smoke can be irritating to the eyes,
lungs, and nasal passages and instruct the subject to keep his or her eyes closed while the test
is performed.
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•

The test subject shall be allowed to smell a weak concentration of the irritant smoke before the
respirator is donned to become familiar with its irritating properties and to determine if he or she
can detect the irritating properties of the smoke. The test operator shall carefully direct a small
amount of the irritant smoke in the test subject's direction to determine that he or she can
detect it.

Irritant Smoke Fit Test Procedure
•
•
•

•
•
•
•

•

The person being fit tested shall don the respirator without assistance, and perform the
required user seal check(s).
The test subject shall be instructed to keep his or her eyes closed.
The test operator shall direct the stream of irritant smoke from the smoke tube toward the face
seal area of the test subject, using the low flow pump or the squeeze bulb. The test operator
shall begin at least 12 inches from the face-piece and move the smoke stream around the
whole perimeter of the mask. The operator shall gradually make two more passes around the
perimeter of the mask, moving to within six inches of the respirator.
If the person being tested has not had an involuntary response and/or detected the irritant
smoke, proceed with the test exercises.
The exercises identified in this appendix shall be performed by the test subject while the
respirator seal is being continually challenged by the smoke, directed around the perimeter of
the respirator at a distance of six inches.
If the person being fit tested reports detecting the irritant smoke at any time, the test is failed.
The person being re-tested must repeat the entire sensitivity check and fit test procedure.
Each test subject passing the irritant smoke test without evidence of a response (involuntary
cough, irritation) shall be given a second sensitivity screening check. This check involves
squeezing a small smoke stream from the tube after the respirator has been removed. If the
test subject fails to evoke a response, the fit test is voided.
If a response is produced during this second sensitivity check, then the fit test is passed.

QUANTITATIVE FIT TEST (QNFT) PROTOCOL
General
The SSHO administering the QNFT must able to calibrate equipment, perform the tests properly,
recognize invalid tests, and ensure that test equipment is working properly. QNFT equipment must be
kept clean and well maintained so it operates within the parameters for which it was designed.

Ambient Aerosol Condensation Nuclei Counter (CNC) Quantitative Fit Testing Protocol
The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (Portacount) protocol
quantitatively fit tests respirators with the use of a probe. The probed respirator is only used for
quantitative fit tests. A probed respirator has a special sampling device, installed on the respirator that
allows the probe to sample the air from inside the mask. A probed respirator is required for each make,
style, model, and size that the employer uses and can be obtained from the respirator manufacturer or
distributor. The CNC instrument manufacturer, TSI Inc., also provides probe attachments (TSI sampling
adapters) that permit fit testing in an employee's own respirator. The entire screening and testing
procedure shall be explained to the test subject prior to the conduct of the screening test.

Portacount Fit Test Requirements
•

•

Check the respirator to make sure the sampling probe and line are properly attached to the
face-piece and that the respirator is fitted with a particulate filter capable of preventing
significant penetration by the ambient particles used for the fit test per manufacturer's
instruction.
Instruct the person to be tested to don the respirator for five minutes before the fit test starts.
This purges the ambient particles trapped inside the respirator and permits the wearer to make
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•

•
•
•
•

certain the respirator is comfortable. This individual shall already have been trained on how to
wear the respirator properly.
Check the following conditions for the adequacy of the respirator fit: Chin properly placed;
Adequate trap tension, not overly tightened; Fit across nose bridge; Respirator of proper size to
span distance from nose to chin; Tendency of the respirator to slip; Self-observation in a mirror
to evaluate fit and respirator position.
Have the person wearing the respirator do a user seal check. If leakage is detected, determine
the cause. If leakage is from a poorly fitting face-piece, try another size of the same model
respirator, or another model of respirator.
Follow the manufacturer's instructions for operating the Portacount and proceed with the test.
The test subject shall be instructed to perform the exercises
After the test exercises, the test subject shall be questioned by the test conductor regarding the
comfort of the respirator upon completion of the protocol. If it has become unacceptable,
another model of respirator shall be tried.

Portacount Test Instrument
The Portacount will automatically stop and calculate the overall fit factor for the entire set of exercises.
The overall fit factor is what counts. The pass or fail message will indicate whether the test was
successful. If the test was a pass, the fit test is over. Since the pass or fail criterion of the Portacount is
user programmable, the SSHO shall ensure that the pass or fail criterion meet the requirements for
minimum respirator performance. A record of the test needs to be maintained in accordance with this
appendix. The record must contain the test subject's name; overall fit factor; make, model, style, and size
of respirator used; the fit test operator's name, and the date of testing.
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1.

INTRODUCTION

Parsons will control the hazards posed by open excavation through strict compliance with the procedures
outlined in this document. This SOP addresses U.S. Army Corps of Engineers (USACE) excavation requirements contained in Section 25 of the USACE Safety and Health Requirements Manual (EM 385-1-1,
September 15, 2008) and OSHA requirements as specified in 29 CFR 1926.651 (Excavation and Trenching). In the event of a conflict between these referenced standards, the more stringent will prevail. Thus,
limiting/preventing potential exposures of project personnel must be the FIRST consideration during all
intrusive excavations. This will be accomplished by providing protective clothing/respiratory protection,
conducting air monitoring during intrusive activities, and decontaminating personnel/equipment.

2.

GENERAL REQUIREMENTS

2.1. Site Reconnaissance
A visual surface reconnaissance and geophysical survey (e.g., magnetometer) shall be performed over
the excavation area prior to any intrusive work. The objective of this survey is to identify physical hazards,
suspected hazards, munitions and explosives of concern (MEC), chemical warfare materiel (MEC), energetic materials, flammables, pyrotechnics, underground utilities, and unknown buried objects. Subsurface
contacts shall be located and marked with a non-metallic identifier and recorded by position.

2.2. Underground Installations/Utility Locations
2.2.1 The estimated location of utility installations, such as sewer, telephone, fuel, electric, water lines,
or any other underground installations that reasonably may be expected to be encountered during excavation work, shall be determined prior to beginning an excavation. Utility companies or a utility locator
organization shall be contacted at least seven working days prior to excavation activities and asked to
establish the location of underground utilities. Utilities must be located before excavation activities commence.
2.2.2 Equipment operators shall maintain a reasonable clearance between any underground utility and
the cutting edge or point of powered equipment. When excavating with powered equipment within 18
inches of the markings of underground facilities, personnel should conduct the excavation in a careful and
prudent manner by excavating by hand to determine the precise location of the facility/utility to prevent
damage. While the excavation is open, underground installations shall be protected, supported or removed as necessary to safeguard employees.

3.

PROCEDURES FOR EXCAVATING SUSPECTED CWM

3.1. Excavation Procedure
3.1.1 Personnel involved in excavation operations using heavy equipment will follow the following procedures:
•
•
•
•

Stage equipment in the Contamination Reduction Zone (CRZ);
Ensure correct PPE is being used;
Inspect PPE prior to use;
Determine wind direction by position of streamers;
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Conduct a geophysical survey over the surface excavation area with a magnetic locator or other handheld instrument to verify the position of subsurface contacts;
Mark the position of contacts and alert equipment operator to the suspected depth, approximate size, and orientation of subsurface relative to the surface;
Equipment operator will ensure observer is clear from the operating radius of the excavation
equipment prior to operating the equipment;
Perform radio/communications check with the SSHO;
Extend boom to the maximum length and position bucket to scrape surface with teeth extended
down;
Scrape 4 to 6 inches of top soil from the surface;
Operator lowers the equipment and the boom to the ground and removes hands from controls
prior to signaling for entry of observer to investigate the open trench;
The team revalidates positions of contacts and sweeps the clear soil area for additional contacts that may result from movement of sub-grade material;
Observer watches the excavation process for any suspect material that may be encountered.
The operator immediately halts excavation when a closer look or sampling is necessary;
Conduct air monitoring of exposed surface, excavated soil and the breathing zone of excavating teams (ECBC monitors chemical agents and Parsons monitors industrial chemicals – in accordance with the Work Plan.);
Account for the position of all field personnel and resume the excavation procedures;
Excavated fill is to be staged no higher than one half the depth of the trench and staged no
closer than two feet from the trench;
Repeat excavation procedures until sampling and excavation is complete;
Close excavation with excavated materials and tamp;
Decontaminate excavation equipment with steam cleaner and decontaminate bucket in accordance with the excavator bucket decontamination SOP; and
Do not drive equipment over a trench that has been backfilled.

3.1.2 The Down Range Team may initially excavate using a backhoe or by shovel. If suspected CWM
or MEC are located, excavation by backhoe will cease and subcontract personnel will excavate with
shovels until all identifiable CWM or MEC have been removed. Backhoe operation may then resume. The
Down Range Team will maintain a buffer zone between the edge of the excavation and the excavation
equipment.

4.

ACCESS AND EGRESS

If employees are required to enter an excavation that requires shoring, structural ramps or ladders will be
used as a means for access or egress. A competent person qualified in structural design must design the
ramps. Ramps and runways constructed of two or more structural members shall have the structural
members connected together to prevent displacement. If ladders are used, the ladder shall be located at
least every 25 feet of lateral travel distance. Ramps or ladders must be provided when entering an excavation 4 feet or greater in depth.
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5.

EXPOSURE TO FALLING LOADS

No employee shall be permitted underneath loads handled by lifting or digging equipment. Employees
shall be required to stand beyond the swing radius of the backhoe to avoid being struck by any spillage.
Employees may ONLY collect samples from the backhoe bucket when the bucket has been lowered to
the ground and the operator has removed his hands from the controls. Never approach a backhoe unless the operator sees you.

6.

WARNING SYSTEM FOR MOBILE EQUIPMENT

When mobile equipment is operated adjacent to an excavation or when such equipment is required to
approach the edge of an excavation, and the operator does not have a clear and direct view of the edge
of the excavation, a warning system shall be utilized such as barricades, hand or mechanical signals, or
stop logs. If possible, the grade should be away from the excavation.

7.

HAZARDOUS ATMOSPHERES

Refer to the Air Monitoring section of the approved Site Safety and Health Plan.

8.

PROTECTION FROM HAZARDS ASSOCIATED WITH WATER ACCUMULATION

8.1
Employees shall not work in excavations in which there is accumulated water, or in excavations in
which water is accumulating, unless adequate precautions have been taken to protect employees. These
precautions may include special support or shield systems to protect from cave-ins, water removal to control the level of accumulating water, and/or use of safety harnesses and lifelines. All water removal operations must be monitored by a competent person.
8.2
If excavation work interrupts the natural drainage of surface water (such as streams), diversion
ditches, dikes, or other suitable means shall be used to prevent surface water from entering the excavation. Excavations subject to run-off from heavy rains will require an inspection by a competent person before personnel are allowed to enter the excavation.

9.

PROTECTION OF EMPLOYEES FROM LOOSE ROCK OR SOIL

9.1
Adequate protection shall be provided to protect employees who enter excavations or trenches
from loose rock or soil that could pose a hazard by falling or rolling from an excavation face. Such protection shall consist of scaling to remove loose material, installation of protective barricades at intervals as
necessary on the excavation face to stop and contain falling material, or other means that provide equivalent protection.
9.2
Employees shall be protected from excavated or other materials or equipment that could pose a
hazard by falling or rolling into excavations. Protection shall be provided by placing and keeping such materials or equipment at least 2 feet from the edge of excavations, or by the use of retaining devices that
are sufficient to prevent materials or equipment from falling or rolling into excavations.
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10. SELECTION OF PROTECTIVE SYSTEMS
If Parsons personnel or subcontractors are required to enter excavations greater than 5 feet in depth, the
sides of the excavation must be protected to prevent cave-in. Sloping and benching precautions to protect
against cave-ins for this project will be in accordance with 25.C of EM 385-1-1.

11. INSPECTIONS
11.1
Daily inspections of excavations, the adjacent areas, and protective systems shall be made by a
“competent person” for evidence of a situation that could result in possible cave-ins, indications of failure
of protective systems, hazardous atmospheres, or other hazardous conditions. The competent person for
this project will be the SSHO. An inspection shall be conducted by the competent person prior to the start
of work and as needed throughout the shift. Additionally, an inspection shall be made after every rainstorm or other hazard increasing occurrence. Inspections are required when employee exposure can be
reasonably anticipated (i.e., personnel may be required to go into an excavation or trench that is greater
than 5 feet deep). Inspections shall be documented by the “competent person.”
11.2
If the competent person finds evidence of a situation that could result in a possible cave-in, indications of failure of protective systems, hazardous atmospheres, or other hazardous conditions, exposed
employees shall be removed from the hazardous area until the necessary precautions have been taken to
ensure their safety.

12. REVISION HISTORY
Rev.

Date

Summary of Changes

Reason for Revision

00

04/26/13

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review
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1.

INTRODUCTION

1.1. Objective
This procedure shall be used by Parsons and subcontractor personnel to ensure that the machine or
equipment being worked on is isolated from all potential hazardous energy sources, and locked out or
tagged out before an employee performs any servicing or maintenance activity where the unexpected
energization, start-up, or release of energy could cause an injury. Energy sources can be electrical,
mechanical, hydraulic, pneumatic, chemical, thermal, or other energy.

1.2. Purpose
This procedure establishes the minimum safety requirements to ensure the proper deactivation of
movable, electrically energized, pressurized equipment and systems; and systems containing hazardous
materials prior to repairing, cleaning, oiling, adjusting, or similar work. This procedure complies with the
requirements in 29 CFR 1910.147.

1.3. Requirements
This procedures applies to all equipment that receives energy from electrical power, hydraulic fluid under
pressure, compressed air, steam, energy stored in springs, potential energy from suspended parts, or any
other source that may cause unexpected movement when it is necessary to perform work on that system.
It also applies to similar functions performed on systems containing hazardous materials.

1.4. Definitions
Term

Definition

Lockout

The placement of a lockout device on an energy isolating device, in accordance with this
procedure, is ensuring that the energy isolating device and the equipment being controlled
cannot be operated until the lockout device is removed. The lockout device can be key
operated or a combination device.

Tagout

The placement of a tagout device on an energy isolating device, in accordance with this
procedures, is to indicate that the energy isolating device and the equipment being controlled
may not be operated until the tagout device is removed by the authorized person who originally
placed the tagout device in position.

Authorized
Employee

A person who locks or implements a tagout system procedure on machines or equipment to
perform the servicing or maintenance on that machine or equipment.

2.

LOCKOUT/TAGOUT STEPS

Prior to initiating any repairs, modifications, and/or adjustments to operating equipment, these steps will
be followed:
1. The immediate supervisor with jurisdiction over the equipment and all affected employees will
be notified that the energy sources are to be deactivated.
2. All sources of power that must be locked out, blocked, or released will be identified by the
immediate Supervisor and the employee who will work on the equipment.
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3. In order to ensure that the equipment cannot be re-energized while maintenance activities are
performed, the employee will lockout/blank out all potential energy sources. (Employees will be
assigned padlocks with their names or identification numbers affixed to the locks. The locks will
be individually keyed to prevent another employee from removing the lock inadvertently.) If
more than one employee is assigned to work on the equipment, a multi-lockout hasp will be
used so that all employees working on the equipment can apply their locks and ensure their
safety.
4. A tagout device will be affixed to all components or systems de-energized to indicate that
lockout has been performed.
5. After the servicing and/or maintenance is complete and the equipment is ready for normal
operations, check the area around the machine or equipment. After all tools have been
removed from the machine or equipment, guards have been reinstalled, remove all lockout or
tagout devices. Operate the energy isolating devices to restore energy to the machine or
equipment.

3.

SPECIAL CONDITIONS

3.1
During certain operations it may be necessary to energize the equipment for a short period of
time. Employees in the immediate area will be notified and directed to stay clear of the equipment. If the
equipment is to be deactivated again, the employee should repeat Steps 3 to 5 of this procedure (see
Section 2) before work resumes.
3.2
If the work is completed and a lock remains on the equipment, it shall not be removed until the
employee responsible for the lock is found or the supervisor of the employee investigates and ascertains
that the equipment is safe to operate. Unauthorized removal of a lock will subject the violator to
disciplinary action up to dismissal.

4.

TRAINING

Initial and annual training will be given to all employees to ensure that the purpose and function of this
energy and control program are understood.

5.

PERIODIC INSPECTION

The Site Safety and Health Officer will conduct an annual audit of the energy control program to ensure
that the requirements of these procedures are being followed. A record of annual audits will be kept to
comply with the requirement for periodic inspections.

6.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

04/26/13

Initial Release

n/a

01

02/17/15

General review and update

Scheduled review
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1.

INTRODUCTION

The use of utility vehicles (UTVs) on site becomes practical and necessary based on certain site locations
and site conditions. The safe use of these UTVs must be paramount during site operations to protect the
health and wellbeing of site personnel as well as visitors. The purpose of this document is to develop an
effective UTV safety program to be instituted for sites where these types of vehicles will be used.

2.

DEFINITIONS

Utility vehicles are defined as specialty vehicles designed to perform off-road utility tasks such as passenger
and cargo transportation (e.g., Rangers, Rhinos, M-Gators, Gators, Mules etc.). (UTV definition in accordance with EM 385-1-1, Section 18.J, 30 November 2014.)

3.

TRAINING

Operators of Class UTVs will require the following training:
1. They must be familiar with the use of all controls and understand proper moving, stopping, turning, and other operating characteristics of the vehicle.
2. Operators must review all training materials provided by the manufacturer for the specific vehicles, and training should be in accordance with appropriate manufacturer recommendations.
Training shall be documented using a Utility Vehicle Training Certification (Attachment 1).

4.

RESPONSIBILITIES

4.1.1 The driver/operator of a contractor owned, rented, or leased UTV is responsible for complying with
the following guidelines.
•
•
•

•
•
•
•
•
•
•
•

Prior to operation ensure the following items are in working order; warning signal device (horn),
tail lights, and stop lights.
Report any and all mechanical problems immediately.
Proper use of personal protective equipment (PPE) while operating a UTV. Required PPE includes safety glasses if the UTV does not have a windshield, and an approved motorcycle helmet
if there is no roll over protection structure (ROPS). A helmet with a full-face shield may negate
the need for safety glasses.
Operators and passengers must wear seat belts.
Do not exceed the manufacturer’s recommended payload.
UTV operation is limited to daylight hours unless the vehicle is equipped with proper lighting for
night usage.
Maintain the recommended amount of air pressure in the vehicle tires.
UTV must be equipped with a muffler and spark arrester.
Avoid parking the vehicle pointed downhill/uphill on steep terrain, especially if people are working
downhill of the parked UTV.
Chock the wheels if it is necessary to park on steep terrain.
The operator’s manual will remain on the vehicle and be sufficiently protected from the elements.

Parsons
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4.1.2

The Site Safety and Health Officer (SSHO) is responsible for the following:
•
•
•

•

5.

Ensuring that all vehicle accident reports are processed and the required number of copies submitted to local, state, and federal agencies, to the resource manager and to the insurance carrier
if applicable. Accidents and injuries must be entered into the Parsons Incident Reporting System.
Ensuring that appropriate individuals, beginning with the Project Safety and Health Officer, GBU
Safety Manager, and GBU president are notified by telephone of accidents that involve fatalities
or multiple serious injuries.
Verifying that all accidents are documented and investigated. The investigation should be of sufficient depth to determine the cause and action required to prevent recurrence. Copies of all
motor vehicle investigations shall be forwarded to the Project Safety and Health Manager
(PSHM) and the GBU Safety Manager. (corrective actions must be outline in accident detailed
section of online incident report)
Ensuring that during the selection process for leased or purchased vehicles, consideration is
given to obtaining vehicles with essential safety devices.

INSPECTIONS

The UTV shall be inspected by a qualified mechanic and found to be in safe operating condition prior to
delivering the vehicle to the site. The inspection shall be documented and available for review at the work
site. Prior to each use, but not more often than daily, the UTV shall be checked by the operator to assure
that it is in safe operating condition and free of apparent damage that could cause failure while in use. Items
that should be inspected are on the Utility Vehicle Daily Inspection List (Attachment 2).

6.

SAFE DRIVING PRACTICES

6.1.1

The following are some safe driving practices:
•
•
•
•
•
•
•
•

Occupancy in utility vehicles is limited to manufacturer designated seating that has built-in seat
belts. Passengers may not ride in the vehicles back cargo area.
The manufacturer's recommended load carrying capacity, personnel capacity, or maximum safe
vehicle speed shall not be exceeded at any time.
Seat belts and anchorages meeting the requirements of 49 CFR Part 571 (DOT, Federal Motor
Vehicle Safety Standards) shall be installed in all utility vehicles and will be worn by operators
and passengers.
Personnel shall operate UTVs in a defensive manner, i.e., remain alert and aware of surroundings, anticipate potential hazards based on existing conditions, and drive in such a manner as to
avoid hazards around the site.
Cargo items will be secured as necessary to prevent movement/tipping. All loads over 50 lbs.
(22.7 kg) must be securely strapped to cargo tiedowns.
Operators and passengers shall wear approved safety glasses at all times when a utility vehicle,
not equipped with a windshield, is in motion.
When not equipped with ROPS, operators and passengers of utility vehicles will wear approved
head protection (helmet) that at a minimum conforms to DOT 218 standards
Personnel operating UTVs shall be considerate of, and courteous to, the traveling public and/or
pedestrians and should yield the right-of-way to avoid accidents.
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•

Personnel shall drive at all times with sufficient space around the vehicle to provide time to see
conflicts arising, to react quickly, and to stop. These five keys to defensive driving will help accomplish a good space cushion:
(a)
(b)
(c)
(d)
(e)

7.

Aim high in steering.
Get the big picture.
Keep your eyes moving.
Leave yourself an out.
Make sure they see you.

RESPONSIBILITIES

The SSHO is responsible for assuring that site workers comply with this SOP. In addition, the SSHO or
PSHM will arrange employee exams through the medical oversight contractor.

8.

REFERENCES

EM 385-1-1, November 30, 2014, Safety and Health Requirements Manual, U.S. Army Corp of Engineers

9.

ATTACHMENTS

Attachment 1: Utility Vehicle Training Certification
Attachment 2: Utility Vehicle Daily Inspection List

10. REVISION HISTORY
Rev.
00

Date

Summary of Changes

Reason for Revision

09/06/18

Initial Release.

n/a
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Attachment 1

PARSONS
Utility Vehicle Training Certification
Trainee:_____________________________________________Date:__________
Worksite:________________________Location:___________________________
Trainer:____________________________________________________________
Topics covered in accordance with EM 385-1-1, 18.J:
(1) Basic riding tips from the manufacturer’s published literature for each vehicle.
(2) Reading terrain.
(3) Climbing hilly terrain.
(4) Descending a hill.
(5) Traversing a slope.
(6) Riding through water.
(7) Cargo carriers and accessories.
(8) Loading and unloading.
(9) Troubleshooting.
(10) Proper preventative maintenance (i.e., oil levels, tire pressure requirements and
scheduled maintenance requirements according to the manufacturer’s guidelines).

Practical demonstration passed: Yes / No
Trainer Comments:
Trainee Signature: ____________________________
Trainer Signature: _____________________________

Parsons
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Attachment 2
PARSONS

TEAM:

UTILITY VEHICLE DAILY INSPECTION LIST
Date:
Hour Meter:
Type of Equipment: Utility Vehicle
Name:
Model:
Serial No:

Item/Function
Seatbelts
Windshield
Tire Pressure
Fire Extinguisher

Item/Function






Brakes
Service
Parking
Back-up Alarm
Horn

Items Serviced:

Operator Signature:

Project:

Steering System



Engine






Oil
Coolant
Hoses
Belts
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1. PURPOSE
The purpose of this Standard Operation Procedure (SOP) is to provide the minimum procedures and safety
and health requirements applicable to subcontracted Crane Operations. This procedure describes the
process, tools, roles, and responsibilities for preparation and operation of power operated equipment that
can hoist, lower, and horizontally move a suspended load including cranes and hoists.

2. RESPONSIBILITIES
Role

SOP-specific Responsibilities

The Project
Manager (PM)

Shall be responsible for ensuring the availability of the resources needed to implement this SOP and shall
also ensure that this SOP is incorporated in plans, procedures and training for sites where this SOP is to
be implemented.

The Site Manager
(SM)

Will be responsible for assuring that adequate safety measures are completed in an efficient and
economical manner.

UXO Safety
Officer (UXOSO)

Responsible for ensuring that all operations are being conducted in a safe and compliant manner. The
SSHO will verify all certifications and qualifications of the contracted operators and equipment brought
on site to perform Crane Operations.

Crane
Foreman/Supervis
or

Will be trained and qualified to perform their duties and ensure that their personnel are also
qualified. The crane Forman/Supervisor will:
• oversee all the necessary maintenance on the project or company provided equipment;
• ensure that his personnel are completing all required reports and log entries in accordance
with his company’s integral policies and this SOP; and
• provide copies of all certifications, records of inspections and qualifications of operators to
the SSHO.

Site Personnel

Will not attempt to perform any operation or perform maintenance on any part of the Crane
system, unless directed and supervised by the crane Forman/Supervisor.

3. RELEVANT DEFINITIONS
Term

Definition
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4. REQUIRED EQUIPMENT
Equipment

Brief Description of Function and Purpose

5. PROCEDURE
Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

Lift Categories
All lifts shall be categorized as either a Standard Lift or Critical Lift and each will require different levels
of planning.
A Standard Lift (Level 1 Lift) is any lift that has been evaluated by a Level 1 Lift
Planner, can be accomplished through standard procedures, and does not meet the Critical
Lift criteria below.
Critical Lift - Parsons has identified certain operations as Critical Lifts that will require
additional training, certification, and planning prior to being implemented. Critical Lift Plans
shall be reviewed and approved by a Level 2 or 3 Lift Planner, depending on complexity of
Critical Lift.
A Level 2 Lift is a Critical Lift that meets ANY of the following conditions:

• Load in excess of 50 tons
• Requires 70% to 85% of the crane chart capacity
• Requires unusual, complex, or modified rigging or procedures
• Requires special frames attached to the crane
• Wind speeds between 20 mph and the manufacturer maximum recommended wind speed
Once initiated, the load cannot be safely released from the crane unless in its planned position (i.e.,
lift is not reversible)
• Crane is supported by a structure (e.g., bridge, trestle, culvert)
• Hoisting personnel
• Demolition activities with potential stored energy
• Pulling out casings and piles with or without a vibratory hammer
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• Requires rough terrain crane to lift or carry a load while on tires
• Damage to the lifted item will significantly impact the project schedule
• Mishandling or dropping of the load would significantly impact nearby installations,
facilities, or traffic
• Additional project-specific criteria may be developed such as lifts that require
exceptional care in handling because of size, weight, close-tolerance installation, or high
susceptibility to damage.
A Level 3 Lift is a Critical Lift that meets ANY of the following conditions:

• Requires over 85% of the crane chart capacity
• Requires multiple cranes and/or lifting devices
• Requires cranes on barges

Lift Planning
All lifts shall be planned and documented.
Level 1, 2, and 3 Lifts shall be reviewed and approved by Level 1, 2, and 3 Lift Planners,
respectively. All lifts are subject to additional review by qualified personnel at the Lift
Planner’s or the Project Manager’s discretion.
All lifts meeting the Level 2 or Level 3 Critical Lift Criteria shall be reviewed and approved by
a Qualified Person meeting either of the following criteria:

• A qualified third party registered professional engineer with demonstrated experience in
the planning of similar Critical Lifts, or

• A Parsons Level 2 or Level 3 Lift Planner in accordance with the Critical Lift review process
Any lift over 90% of the crane chart capacity may require an additional qualified third party
registered professional engineer review at the Project Manager’s discretion.
Any lift over 95% of the crane chart capacity shall require the additional approval of the BU
President.
Level 1 Lifts shall be documented and may use the Standard Lift Plan worksheet (Exhibit 8.1).
Level 2 and Level 3 Lifts shall be documented and may use the Critical Lift Plan worksheet
(Exhibit 8.2). At a minimum, the Critical Lift Plan shall include the following information:

• Identification of the items to be moved, the weight, dimensions, and center of gravity of
the load, and any hazardous or toxic materials that are present.

• Identification of operating equipment to be used by type and rated capacity.
• Rigging sketches including (as applicable):
o Identification and rated capacity of slings, rigging accessories, and below-the-hook
lifting devices
o Verification of rigging capacity to withstand imposed loads
o Load-indicating devices
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o Load vectors
o Lifting points
o Sling angles
o Mechanism of attachment to load and capacity thereof
• Site conditions including (as applicable):
o Crane orientations
o Boom and swing angles
o Required ground preparations to ensure adequate support and levelness
o Analysis of structure supporting crane
o Proximity of below and above ground utilities and obstructions
o Adequacy of adjacent structures and slopes to withstand crane surcharge
o Allowable wind conditions
o Other factors affecting equipment capacity
The Project Manager (or designee) shall timely identify Critical Lifts to ensure adequate time
for preparation, review, and communication of the Critical Lift Plan.
The Project Manager (or designee) and the PSHEM shall review the Critical Lift Plan before
the lift is made. The Project Manager may designate a Qualified Person (internal or third
party) to perform a technical review of the Critical Lift.
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Critical Lift Execution
Before making a Critical Lift, a pre-lift meeting involving participating personnel is conducted
and the Critical Lift Pre-lift Checklist (Exhibit 8.3) shall be filled out. During the pre-lift meeting,
the Critical Lift Plan is communicated, reviewed, and concerns are addressed.
Crane operators shall have a copy of the approved Critical Lift Plan in their possession prior
to and during the Critical Lift operation.
Execution of a Level 2 Lift shall be monitored by the Level 2 Lift Planner that approved the
Critical Lift Plan, or a qualified designee assigned in writing by the Level 2 Lift Planner and
approved by the Project Manager.
Execution of a Level 3 Lift shall be monitored by the Level 3 Lift Planner that approved the
Critical Lift Plan, or a qualified designee assigned in writing by the Level 3 Lift Planner and
approved by the BU Operations Manager (or designee).
If required by the Critical Lift Plan, a practice lift shall be performed before the Critical Lift.
Conditions for a practice lift will closely simulate actual conditions including weight, rigging
selection and configuration, load movement path, and other relevant factors. Both the practice
lift and the Critical Lift are performed by the same crew using the same lifting equipment.

Qualifications
Qualified Person is a person who, by possession of a recognized degree, certificate, or
professional standing, or who by extensive knowledge, training and experience, successfully
demonstrated the ability to solve/ resolve problems relating to the subject matter, the work,
or the project. This means an expert or authority in the subject matter that can also eliminate
and mitigate hazards.
Competent Person is a person one who is capable of identifying existing and predictable
hazards in the surroundings or working conditions which are unsanitary, hazardous, or
dangerous to employees, and who has authorization to take prompt corrective measures to
eliminate them.
Designated Person is a person that has been identified by project staff and approved by the
Project Manager to perform certain duties.
Assembly/Disassembly (A/D) Director shall be designated, competent, and qualified in
accordance with federal, state, and local regulations. A/D Director shall meet the following
qualifications:
• Possess extensive knowledge and understanding of A/D procedures
• Ability to instruct and direct crew of hazardous situations (i.e., working under load, boom,
blind spots, etc) and how to mitigate those hazards
• Knowledge of crane operating limits
• Ability to identify potential instability of partially erected crane

•
•
•
•
•

Lift Director(s) shall be designated, competent, and qualified in the type of lifts being
performed. At least one lift director is required for each hoisting operation. A Lift
Director shall meet the following qualifications:
Demonstrated experience in execution of similar lifts
Possess extensive knowledge and understanding of lifting procedures
Ability to instruct and direct crew of hazardous situations (i.e., working under load, boom,
blind spots, etc) and how to mitigate those hazards
Knowledge of crane operating limits
Ability to monitor all aspects of the lift

Page 5 of 19

ENVIRONMENTAL PROGRAM PROCEDURE

HEALTH & SAFETY

Procedure #

Title:

Revision #

SOP HS-13

CRANE OPERATIONS

0.0

Effective Date:

Approved By:

Last Revised:

[05/15/2019]

Jenny Prince, CSP – SH&E Manager

[05/15/2019]

Crane Operators shall be designated, competent, and qualified to operate power operated
equipment that can hoist, lower, and horizontally move a suspended load such as cranes or
hoists. Only those operators qualified in accordance with federal, state, and local certification
requirements are permitted to operate a particular type of crane or hoist. Proof of current
certification or qualification must be in writing as evidenced by the following:
•
•

•

•
•

Crane Certification through nationally accredited testing agencies (i.e., NCCCO) must be
renewed at 5 year intervals or sooner if required by federal, state, or local regulations.
Physical examination: Operators of cranes and other hoisting equipment must have a
physical examination every two (2) years and obtain a medical examiner’s certificate of
physical fitness, in accordance with the Medical Qualification and Surveillance
Procedure.
New hires: Every newly hired operator of hoisting equipment described in this section
shall be individually evaluated in the field by the Project Manager (or designee) to ensure
the operator is capable of operating the equipment safely. The operator shall receive
training to safely and properly operate any piece of equipment that will be used during the
course of construction.
Operator shall have signal person qualifications and be able to read and understand the
signs, signals, and operating instructions in use.
In addition to fully qualified crane operators, the following personnel may be designated
to operate cranes under limited conditions:
o

Trainees under the direct supervision of the designated, certified, and qualified
operator of the crane.

o

Maintenance and inspection personnel under the direct supervision of the
designated, certified, and qualified operator of the crane. Operation is limited only
to those functions necessary to perform maintenance, inspection, or verify
performance of a crane.

Signal person(s) shall be evaluated by a Parsons qualified evaluator or a third party qualified
evaluator. Evaluations must include both a written/oral test and a practical exam. At least one
signal person is required for each hoisting operation.
Qualified Rigger shall be qualified and have demonstrated experience in rigging similar types
of loads. A qualified rigger shall be evaluated by a qualified evaluator. At least one qualified
rigger is required for each hoisting operation.
A Level 1 Lift Planner shall be designated, competent, and qualified to plan Standard Lifts.
A Level 1 Lift Planner shall meet the following minimum qualifications:
•
•
•
•

Possess knowledge, training, and experience related to crane operations
Demonstrate sound judgment as related to crane operations
Successful completion of Level 1 Lift Plan training
Approval by Project Manager
A Level 2 Lift Planner shall be designated, competent, and qualified to plan Standard and
Level 2 Lifts. In addition to Level 1 qualifications, a Level 2 Lift Planner shall meet the following
minimum qualifications:
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•
•
•
•
•
•
•

Possess extensive knowledge, training, and experience related to crane operations
Demonstrate sound engineering judgment as related to crane operations
Demonstrate knowledge of load path and associated demand and capacity analysis
Three (3) years minimum of crane and rigging engineering and operations
Successful completion of Level 2 Lift Plan training
Nomination by Project Manager
Approval by BU Operations Manager (or designee)
A Level 3 Lift Planner shall be designated, competent, and qualified to plan Standard and
Critical Lifts. In addition to Level 1 and Level 2 qualifications, a Level 3 Lift Planner shall meet
the following minimum qualifications:

•

Demonstrate sound engineering practices and ability to analyze load paths, structures,
soils and environmental conditions
Ten (10) years minimum of experience in Critical Lift engineering
Active PE registration, or equivalent
Successful completion of Level 3 Lift Plan training
Nomination by BU Operations Manager (or designee)
Approval by BU President (or designee)

•
•
•
•
•

Training
Parsons trains employees associated with crane and hoisting operations, prior to performing
lifting operations, to identify existing and predictable hazards.
•

Parsons Level 1 Lift Plan training includes basic crane and rigging operations.

•

Parsons Level 2 Lift Plan training includes Critical Lift operations.

•

Parsons Level 3 Lift Plan training includes advanced Critical Lift operations.
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The Project Manager (or designee) shall provide training to all employees in the recognition
and avoidance of hazards associated with their assigned scope of work. All parties must
understand the activities to be performed and maintain communication during lifting activities.
Training can be organized and presented to groups or on a work area by work area basis,
depending on the operation
Retraining is required for employees when there is a change in job assignment or a change
in equipment or processes that present a new hazard.
Additional retraining is required when there are deviations from, or inadequacies in, the
employee’s knowledge or use of proper procedures. The retraining re-establishes employee
proficiency and introduces new or revised control methods and procedures, as necessary.
All personnel involved with crane operations shall attend Level 1 Lift Plan Training as a
minimum to raise awareness of crane operations. New hires involved with crane operations
shall be given basic crane awareness training during the on-boarding process to satisfy this
requirement until the next Level 1 Lift Plan Training is offered.
All training shall be documented.

Ground Conditions
Ground conditions under the crane (or within the travel path) will be assessed by a competent
person to determine the following are met:
•
•
•
•

The support conditions meet the manufacturer’s specifications for adequate support and
degree of level of the equipment.
Blocking and matting under the crane has been designed to withstand imposed loads.
The location and structural capacity of hazards (e.g., voids, tanks, utilities) beneath the
equipment set-up have been identified, addressed, and communicated to the Lift
Director, Operator, and other appropriate personnel.
The Operator is satisfied with current ground conditions. If the Operator has concerns
with ground conditions, a qualified person shall determine what corrective measures are
necessary.
If the crane is required to be setup on or over an existing structure, a qualified person shall
verify the structure has the capacity to withstand imposed loads from crane while traveling
and operating.

Assembly / Disassembly of crane
Assembly and disassembly (A/D) operations will adhere to the recommended manufacturer’s
procedures under the direct supervision of the A/D Director. Any crane reconfiguration (other
than changing parts of line) shall be considered an assembly/disassembly operation and will
require an A/D Director.
The A/D Director must review the applicable manufacturer’s procedures immediately prior to
assembly / disassembly operations.
Upon completion of assembly, the equipment shall be inspected by the A/D Director or other
qualified inspector to ensure it is configured in accordance with manufacturer equipment
criteria.
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Crane Operations
Most projects do not regularly use cranes in their normal daily operations. When a crane is
required, the operation is subcontracted to a company that excels in this field. Project sites
requiring cranes will use the procedures outlined in Section 26-00 through 26-03 of the
Parsons Corporate Safety and Health Manual (CSHM). Any reference with in the SOP that
calls for a Qualified Operator or Qualified Parsons will refer to duties which will be handled
by the subcontracted crane company.
Hoisting equipment, wire ropes, cranes, and other lifting equipment must be installed,
inspected, tested, and operated in strict conformance with the manufacturer’s specifications,
ratings, limitations, and operation and maintenance requirements. When such information is
not available from a manufacturer, it will be developed and/or determined by a professional
engineer qualified in the field.
The safe working load recommended operating speeds, special hazard warnings, and other
essential information, as determined by the manufacturer or a Qualified Person, must be
indicated in or on all lifting equipment and must not be exceeded.
Equipment operators have the authority to stop work or refuse to handle loads until a Qualified
Person has determined the lift is safe.
The operator is prohibited from engaging in any activity that diverts his/her attention while
actually engaged in operating the equipment, such as the use of cellular phones (other than
when used for signal communications).
The operator shall verify the load does not exceed the rated capacity of the equipment.
No person is permitted to ride loads, blocks, buckets, hooks, or other type devices attached
to hoist lines, booms, or attachments of any crane or material hoist, not specifically
designed for hoisting personnel.
The use of a crane to hoist employees on a personnel platform is prohibited, except when
the erection, use, and dismantling of conventional means of reaching the worksite, (e.g., a
personnel hoist, ladder, stairway, aerial lift, elevating work platform or scaffold), would be
more hazardous or is not possible because of structural design or worksite conditions.
Hoisting personnel with a crane is only permitted in unique situations with express written
approval of the BU President.
The operator shall not leave the controls while the load is suspended, unless approved by
the Project Manager (or designee).
Power shall be turned off and all controls locked before an operator leaves the cab of a
crane or hoist at end of shift.
The operator must test the brakes each time a load that is 90% or more of the maximum
line pull is
handled by lifting the load a few inches and applying the brakes.
A minimum of two full wraps of wire rope shall remain on all drums.
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Traveling with a load is prohibited unless approved by the Lift Director.
Safe access to the cab and/or bridge walkway shall be provided. Safe access may include
steps, handholds, ladders, guardrails, and slip resistant walking surfaces.
A fire extinguisher must be mounted in the cab or near the operator’s position in
accordance with the Fire Protection Procedure.
When outriggers are used, outriggers must be fully extended to the appropriate setting
indicated by the manufacturer’s load chart.
Modifications, additions, or repairs that affect the structural competence, capacity, or safe
operation of the equipment should not be made without the manufacturer’s written approval.
In the event the manufacturer’s approval cannot be obtained, consult federal, state, or local
regulations for alternate methods of approval.
During operations with vibratory hammers, consult with the manufacturer of Load Moment
Indicators (LMI) and Anti Two Block (ATB) devices to determine if these devices should be
disconnected to avoid damage. If the manufacturer recommends devices to be temporarily
removed, the local regulatory agency shall be consulted for confirmation or a waiver.

Signaling
Only designated, qualified signal persons may give signals to the operator. Only one signal
person may give signals to an operator at a time.
Anyone who becomes aware of a safety problem must give the stop or emergency stop
signal to the operator. The operator must obey a stop or emergency stop signal given by
anyone.
A signal person is required while the equipment is traveling when the view in the direction
of travel is obstructed.
The signals used (hand, voice, audible, or new), and means of transmitting the signals to
the operator (e.g., direct line of sight, video, radio, etc.), must be appropriate for the site
conditions as determined by the Lift Director. Additional measures may be necessary to
maintain communication when the operator cannot see the load (i.e., blind lifts).
During operations requiring signals, the ability to transmit signals between the operator and
signal person must be maintained. If that ability is interrupted at any time, the operator must
safely stop operations requiring signals until it is reestablished, and a proper signal is given
and understood.
The Standard Hand Signal (see Exhibit 8) system should be used in the operation of
cranes and hoists. If jobsite conditions do not permit the use of Standard Hand Signals, the
Lift Director, Operator, and Signal Person must agree on and document the non-standard
signals to be used before the lift.
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Hand signal charts must be either posted on the equipment or conspicuously posted in
the vicinity of the hoisting operations.

Power Lines (Less than 350kV)
A/D operations below any overhead power line or within the prohibited zone of a
power line are strictly prohibited unless the power line is de-energized and visibly grounded.
All cranes should be set up and erected to face away from power lines whenever possible
to prevent fouling.
Work zones in the vicinity of power lines shall be identified by either:
•
•
•

Demarcating the working boundaries using flags, cones or other devices and prohibiting the
operator from operating the crane past those boundaries OR
Defining the zone as a 360 degrees area up to the equipment maximum working radius.
NOTE: If the working boundary is demarcated properly AND the operator can clearly judge the
limits of the demarcation with respect to the load AND the operator understands that no part of
the equipment or the load is permitted beyond the boundary, then no further precautions are
needed.
If crane components or load could encroach on power line prohibited zone (20 ft), either:

•
•

De-energize and visibly ground power line OR
Ensure no encroachment on prohibited zone by meeting ALL of the following:
Lifting crew meeting to review the location of the power line(s), and the steps
that will be implemented to prevent encroachment/electrocution, and
o
Tag lines shall be non-conductive, and
o
Erect and maintain an elevated warning line, barricade, or line of signs, in view
of the operator, equipped with flags or similar high-visibility markings, at the edge
of the prohibited zone (20 ft), and
o
At least one of the following (unless work is associated with Power Transmission
and Distribution):

A dedicated spotter who is in continuous contact with the operator, or

A device that automatically warns the operator when to stop movement,
such as a range control warning device, or

A device that automatically limits range of movement, set to prevent
encroachment.
Crane operations within the prohibited zone (20 ft) should be avoided. If work within the
prohibited zone (20ft) is necessary, consult a registered professional engineer who is a
Qualified Person with respect to electrical power transmission and distribution.
o
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While traveling under or near power lines, the prohibited zone (20 ft) shall be maintained
considering dynamic effects of speed and terrain (i.e., control boom bounce). A dedicated
spotter may be necessary. If traveling within the 20 ft prohibited zone is required, consult a
registered professional engineer who is a Qualified Person with respect to electrical power
transmission and distribution.
For operations below power lines, the power line should be de-energized and visibly
grounded. If work below energized power lines is necessary, consult a registered professional
engineer who is a Qualified Person with respect to electrical power transmission and
distribution.
For power lines above 350kV, consult a registered professional engineer who is a Qualified
Person with respect to electrical power transmission and distribution.

Crane Inspection
Upon completion of assembly, the equipment shall be inspected by the A/D Director or
other qualified inspector to ensure it is configured in accordance with manufacturer equipment
criteria.
All repaired and adjusted equipment, including approved modifications, shall be
inspected prior to initial use.
Inspections shall be performed at the beginning of each shift by the operator using the
Shift Crane Inspection Form (see Exhibit 8.4). The inspection shall be documented, and
all deficiencies shall be reported immediately to the superintendent for corrective action. The
inspections shall be maintained in the crane for 30 days or until the next monthly inspection.
If any deficiency is a safety hazard, the crane shall be taken out of service and tagged
(see Hazardous Energy Control Procedure), repaired, and re-inspected prior to the crane
being placed back into service.
If other deficiencies are found but are not presently safety hazards, the deficiency shall
be monitored in the shift inspections.
Monthly inspections shall be performed by the operator or other competent person in
crane inspections using the Monthly Crane Inspection Form (see Exhibit 8.5). The inspection
shall be documented, and all deficiencies shall be reported immediately to the
superintendent for corrective action. The inspection forms shall be maintained by the
records custodian for a minimum of 12 months.
Annual comprehensive inspections shall be performed and documented by a qualified third
party experienced in annual crane inspections.
In the event of an incident, where reasonable probability of damage or excessive wear
has occurred (e.g., shock loading, exceeded capacity), the equipment shall be inspected
by a qualified third party experienced in crane inspections for structural and/or component
damage before returning to service.
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DOCUMENTATION
The Records Custodian maintains project records at the site for the duration of the project
and archives them at project closeout. Project records include all instruction, training, and
retraining records. Records verifying completion of training are kept in the individual
employee’s training files.
The following documents must be kept on the project site:
•
•
•
•
•

A copy of the equipment operator certification.
A copy of the signal person(s) certification.
A copy of the qualified rigger(s) certification.
All monthly and annual crane inspections, tests, maintenance, and repair records.
Any additional documents required by manufacturers or local regulatory agencies
The following documents must be in the cab of the crane at all times during operation:

•
•
•

A copy of the operating manual developed by the manufacturer for the specific make and model
of the crane.
A copy of the operating manual for any crane operator aids with which the crane is equipped.
A copy of the load-rating chart for the crane/hoist in use (separate or included in the operating
manual), which includes the following information:
o
Crane make and model, serial number, and year of manufacture
o
Load ratings for current crane operating configuration, including optional
equipment
A copy of the approved Critical Lift Plan, if applicable.
A durable load chart with legible letters and figures must be fixed at a location visible
to the operator while seated at the control station.
The crane’s log book, which is used to record operating hours and all current crane
inspections, tests, maintenance, and repair. The log is updated daily as the crane is used and
is signed by the operator and supervisor. Service mechanics sign the log after conducting
maintenance or repairs.

6. REFERENCES
EM 385-1-1, Safety and Health Requirements Manual, Section 15 – Rigging; Section 16 – Load
Handling Equipment; and Section 21 – Fall Protection

7. EXHIBITS
7.1 Standard Lift Plan Worksheet
7.2 Standard Hand Signals
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8. REVISION HISTORY
Rev.

Date

0.0

[05/15/2019]

Summary of Changes

Reason for Revision

Initial Release

n/a
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Exhibit 7.1 Standard Hand Signals (part 1)
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Exhibit 7.1 Standard Hand Signals (part 2)
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Exhibit 7.2 Standard Pre-Lift Plan / Checklist
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1. SAFE PROCEDURES FOR HANDLING, STORAGE AND USE OF
PRESSURIZED CYLINDERS
1.1. PURPOSE
The purpose of this procedure is to outline the minimum requirements for safe handling and use of
compressed gas and gas cylinders by Parsons employees. This procedure is an overview of the
requirements of 29 CFR 1910.101, .169, and .253. It is anticipated that pressurized cylinders will be used
to store and supply standards for air monitoring instruments and Grade D breathing air for Level B
activities. This procedure is intended to provide procedures for safely handling these cylinders and any
other pressurized gases used on this project.

1.2. USE OF COMPRESSED AIR OR GASES
•
•

Compressed air or other compressed gases are not to be used to blow dirt, chips, or
dust from clothing.
The use of compressed air is to be controlled, and proper personal protective
equipment or safeguards utilized, as to protect against the possibility of eye injury
to the operator or other persons.

1.3. COMPRESSED GAS CYLINDERS
•

•
•
•
•

•

Cylinders must never be dropped, struck, or permitted to strike each other violently. Use carts or racks to move compressed gas cylinders; correct material handling
techniques must be exercised when moving cylinders.
Valve protection caps must always be kept on cylinders when they are being
moved, stored, or until ready for use.
Cylinder valves are to be kept closed except when gas is being used or when connected to a permanent manifold. Valves of empty cylinders must be closed.
Cylinders must never be used as rollers or supports, or for any purpose other than
carrying gas.
Cylinders of compressed gas shall be stored in areas where they are protected from
external heat sources such as flame impingement, intense radiant heat, electric arc,
or high temperature steam lines.
Cylinders are to be stored in an assigned area with full and empty cylinders separated. Stored fuel gases and oxygen cylinders are to be separated by 20 feet, or by
a fire wall at least five (5) feet high having a fire-resistance rating of at least onehalf (1/2) hour.

Parsons
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•

•

•

•

•

•
•
•
•

•

•

•

Oxygen, nitrogen, helium, or freon cylinders must be stored upright or transported
in a horizontal position with the exception of acetylene cylinders, which must always be kept in an upright position in accordance with EM 385-1-1. All horizontally placed cylinders are to be secured by chocks or ties to prevent rolling.
Cylinders are to be secured to a fixed object by chain or equivalent fastening device whenever they are placed in an upright position. The protective cap is not to
be removed or the cylinder valve opened until the cylinder is secured.
The repair of leaks must never be attempted on a pressurized system. If leaks develop, system pressure should be reduced to atmospheric pressure as rapidly as
possible, and the SSHO notified immediately.
Identification of the gas to be used must always be assured before connecting cylinders for use. All cylinders are to be labeled as to contents in addition to proper
color-coding. Color-coding of cylinders should be posted.
Compressed gas cylinders in portable service are to be conveyed by suitable trucks
to which they are securely fastened. All gas cylinders in service must be securely
held in substantial racks or secured to other rigid structures so that they will not
fall or will not be knocked over.
Gas cylinders moved by hoist must be handled in suitable cradles or boxes.
Cylinders must not be placed where they might form part of an electrical circuit.
Transfer of acetylene from one cylinder to another is prohibited.
Oxygen cylinders are never to be stored near:
◊ Highly combustible materials especially oil and grease.
◊ Reserve stocks of acetylene or other fuel gas cylinders.
◊ Any other substance likely to cause or accelerate fire.
All cylinders used and stored on site must have been hydrostatically tested within the
last 5 years and have the date stamped on the cylinder. Any cylinder not having a
current hydrostatic test should be rejected.
Compressed gas cylinders must be legibly marked for identifying the gas content with
either the chemical or the trade name of the gas. Such marking is to be by means of
stenciling, stamping or labeling, and must not be readily removable. Whenever practical, the marking is to be located on the shoulder of the cylinder.
Compressed air and oxygen are not interchangeable as gases. Oxygen shall never be
used for the following:
◊ As breathing air.
◊ To purge pipelines, tanks, or any confined area.
◊ To supply a head-pressure tank.
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•

◊ To power pneumatic tools.
◊ In oil preheating burners.
◊ To start internal combustion engines.
◊ Ventilation.
◊ Cleaning clothing.
◊ In any other way as a substitute for compressed air.
Use of a cylinder’s contents for purposes other than those intended by the supplier is
prohibited.

1.4. STORAGE AND TRANSPORTING OF CYLINDERS
•
•
•
•
•
•

•

Gas cylinders should be properly secured at all times to prevent tipping, falling or
rolling. They can be secured with straps or chains connected to a wall bracket or other
fixed surface, or by use of a cylinder stand.
The gas cylinders should be stored in a cool, dry, well-ventilated, fire-resistant area
that meets all applicable federal, state and local regulations.
When a gas cylinder is empty or not being used, ensure that the valve is closed, the
regulator removed and that the valve protector cap is secured in place.
Gas cylinders should be transported using hand trucks designed for that purpose and
the cylinders should be secured so that they do not tip, fall or roll.
Appropriate lifting devices, such as cradles or nets must be used when using a crane,
hoist or derrick to transport gas cylinders. Do not use magnets or slings to lift gas cylinders. Do not use the valve protection cap for lifting a gas cylinder.
It is necessary to take precautions so that gas cylinders are not dropped or allowed to
strike each other or other objects. Dropping or striking may damage the gas cylinder
valve, which could turn the gas cylinder into a dangerous torpedo with the potential to
destroy property and/or injure personnel.
Consult the appropriate safety data sheet (SDS) for detailed information on the chemical contained in the gas cylinder. Specific chemical handling and storage precautions
will be outlined in the SDS. The SDS will also have specifications for appropriate
personal protective equipment for worker protection.

1.5. INSPECTING CYLINDERS FOR LEAKS
1.5.1. Cylinder leaks usually occur at welded seams (on low-pressure cylinders) or at the
cylinder valve. Proper quality control of materials and inspections lessen the probability of
cylinder leaks. Compressed gas suppliers are required to inspect cylinders for visual damage
each time the cylinders are filled. In addition, gas producers must make certain the cylinder
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closure is completely leak-tight, and that cylinders are internally inspected and hydrostatically
tested at the prescribed time intervals. The purpose of these inspections is to verify that the
cylinder is in sound condition and that it will be safe during transportation. In spite of such
precautions, leaks can develop from handling in transit, during storage, and during use.
1.5.2. The greatest leak potential is with the cylinder valve. There are four distinct areas
where leaks at the cylinder valve can occur:
1. Valve threads Leaks are possible at the valve threads where the valve screws into the
cylinder; these are commonly referred to as “neck leakers.” These types of leaks cannot and
should not be repaired in the field. To do so is a violation of a very important safety
practice—NEVER repair equipment under pressure. Leaks of this nature should only be
handled with the assistance of the supplier.
2. Pressure-relief device Leaks can occur at two points on the pressure-relief device—
around its threads or through its relief channel. Again, leaks at the pressure-relief device
cannot and must not be repaired in the field. To attempt field repair is a violation of two very
important safety practices. NEVER attempt to repair equipment under pressure and NEVER
tamper with pressure-relief devices. Tampering with the pressure-relief device compromises
the safety of the cylinder. Leaks through the pressure relief channel can become severe, and
all personnel must be evacuated from the immediate area. Contact your supplier for
immediate assistance.
3. Valve stem leaks can occur along the valve stem through the packing or diaphragms.
Leaks of this type can be stopped by closing the valve and venting any pressure from the
outlet. Leaks of this type should be reported to your supplier so they can advise you if that
particular valve design will allow a packing adjustment to correct the problem or if
arrangements must be made for a safe and proper return of the cylinder.
4. Valve outlet Leakage can occur at the valve outlet, due to leak-through at the seat.
Many times this can be corrected or prevented by using proper valve operational techniques,
when proper closing procedures fail to completely stop leakage; a pressure tight outlet seal
can be installed to stop the leak. Leaks in the valve area are generally very small and do not
normally change in size when the product in the cylinder is an oxidant, inert, or flammable
compressed gas, or a mixture of these gases.
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1.0

SCOPE AND APPLICATION
1.1
This method is used to determine the concentration of certain explosive residues
in aqueous, solid, and waste samples. The list of compounds reported by this
method is included as Table 1.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water and Solid

3.0

SUMMARY OF TEST METHOD
3.1
After appropriate extraction technique using GCAL SOP EXT-066 (Solid Phase
Extraction for Explosives) for aqueous samples or EXT-080 (Ultrasonic
Extraction for Explosives) for soil samples, the extract is analyzed via HPLC
conditions using Ultraviolet (UV) detection at 254 and 210 nm.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Solvents, reagents, glassware, and other sample artifacts may interfere with
sample analysis. Interferences are monitored by the analysis of a method blank
performed with each batch.
6.2
2,4-DNT and 2,6-DNT elute at similar retention times. A large concentration of
one isomer may mask the response of the other isomer. If it is not apparent that
both isomers are present (or are not detected), an isomeric mixture should be
reported. These compounds are separated on the confirmation column. If
compounds are reported as present, the results are reported from the confirmation
column.
6.3
Tetryl decomposes rapidly in methanol/water solutions, as well as with heat. All
aqueous samples expected to contain tetryl should be diluted with acetonitrile
prior to filtration and acidified to pH <3. All samples expected to contain tetryl
should not be exposed to temperatures above room temperature.
6.4
Degradation products of tetryl appear as a shoulder on the 2,4,6-TNT peak. Peak
heights rather than peak areas should be used when tetryl is present in
concentrations that are significant relative to the concentration of 2,4,6-TNT.
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7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
HPLC – Agilent Series 1290
8.2
Column, Restek Raptor ARC-18 100mm x 3.0mm, 2.7μm (Primary Column)
8.3
Column, Restek Raptor Biphenyl 150mm x 4.6mm, 2.7μM (Confirmation
Column)
8.4
Multiple Wavelength Detector (MWD-UV) Agilent MWD G1365B
Note: See GEN-012 (Equipment/Instrument Preventative Maintenance and
Troubleshooting)
8.5
Recommended HPLC Operating conditions, Raptor ARC-18 Column:
8.5.1 Chemstation Method – 8330_ARC.m
8.5.2 Flow – 1 mL/min
8.5.3 Injection volume – 25 μL
8.5.4 Run time – 13 minutes
8.5.5 Column heater – 35ºC
8.5.6 MWD – UV at 254 nm with a 4 nm bandwidth, 210 nm with a 4nm
bandwidth and a reference of 360 nm and 100 nm bandwidth
8.5.7 Solvent – Isocratic elution of 25% MeOH and 75% H2O
8.6
Recommended HPLC Operating conditions, Ultra Biphenyl Column:
8.6.1 Chemstation Method – 8330_BIPHEN.m
8.6.2 Flow – 1 mL/min
8.6.3 Injection volume – 40 μL
8.6.4 Run time – 30 minutes
8.6.5 Column heater – 25ºC
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8.6.6

8.7
8.8
8.9
8.10
8.11

8.12

9.0

MWD – UV at 254 nm with a 4 nm bandwidth, 210 nm with a 4nm
bandwidth and a reference of 360 nm and 100 nm bandwidth
8.6.7 Solvent – Isocratic elution of 55% MeOH and45% H2O
Gas-tight syringe, 50 μL and 1000 μL
5 mL volumetric flask
1 mL volumetric flask
2.0 mL Glass Vials with Crimp Caps
The Agilent HPLC utilizes Agilent software Chemstation for LC Version B.04.03
to control the instrument and to calculate all data. In the event of software
malfunction for Chemstation, please contact Agilent technical support for
troubleshooting help.
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Chemstation. In the
event of software malfunction when using Chemstation, please contact Agilent
technical support for troubleshooting help.

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of Pesticide quality and
meet method requirements. A copy of the accompanying certificate of analysis
(CoA) must be kept on file. Reagents are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. When the
manufacturer fails to provide an expiration date, the expiration date will be 12
months from the date opened or sooner if the reagents show signs of deterioration
such as change in color, clumping, separation, etc. If tests or appearance indicates
the reagent has decomposed or is contaminated, dispose of the reagent and notify
the QA Department and/or supervisor. Label all reagents with reagent ID, lot
number, date received, date opened and expiration date. Label all prepared
solutions as required by SOP GEN-006 (Standard & Reagent Traceability,
Documentation, and Preparation).
9.1.1 Acetonitrile, HPLC grade
9.1.2 Methanol, Optima grade
9.1.3 Water, HPLC grade
9.2
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label
prepared standards as described in SOP GEN-006 (Standard & Reagent
Traceability, Documentation, and Preparation).
9.2.1 Stock Standard (commercially prepared, Nitroaromatics and Nitramines
mix from Restek, 1000 μg/mL).
9.2.2 ICV Stock Standards (commercially prepared, Nitroaromatics and
nitramines Restek, 1000 μg/mL.)
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Surrogate Stock Standard (commercially prepared, 1,2-Dinitrobenzene
from Ultra Scientific, 1000 μg/mL)
Stock standards expire according to the manufacturer’s expiration date or
6 months after opening whichever is sooner or if comparisons with QC
check samples indicate a problem. They are stored according to the
manufacturer’s recommendation.

9.2.4

9.2.5

9.2.6

9.2.7

Working Standard (10 μg/mL) – add 100 μL of stock standard and 100 μL
of surrogate stock standard to a 10 mL volumetric flask and bring to
volume with methanol. Record in the Standards Preparation Logbook.
Transfer into a glass bottle with Teflon lined cap, label with the standard
name, standard ID, date prepared and expiration date.
Working ICV standard(5ug/mL)-add 100 uL of 8330 mix A and 100 uL or
8330 mix B and 10 uL each of Nitroglycerin, PETN, 3,5 Dinitroaniline
and surrogate stock standard to a 5mL volumetric flask and bring to
volume with Methanol. Record in the Standards Preparation Logbook.
Transfer into a glass bottle with a Teflon lined cap, label with the standard
name, ID, date prepared and expiration date.
Working Calibration Standard (5 μg/mL) – Add 150 μL of working
standard to 150 μL of HPLC water. Record in the Standards Preparation
Logbook. The instrument will inject 20uL of this standard to be at the
midlevel of the ICAL for the continuing calibration standard.
Calibration Standards – The calibration standards are prepared by diluting
the 0.5ug/L and 5 μg/mL working standards into 7 working levels

All working standards are stored in a glass container with a Teflon lined cap at
less than or equal to 6 degrees C. The working standards expire after 6 months
from the date made or at the manufacturer’s expiration date, whichever is sooner.
10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
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Required preservation – Cool to 0-6°C, but not frozen. Store in the dark.
Maximum holding time
11.2.1 Waters – 7 days from collection to extraction and 40 days from extraction
to analysis
11.2.2 Solids – 14 days from collection to extraction and 40 days from extraction
to analysis

12.0

QUALITY CONTROL
12.1 One method blank shall be analyzed per batch, a maximum of twenty samples.
The blank is prepared in the exact manner of the samples, and is analyzed to
demonstrate that the extraction procedure did not introduce contamination.
12.2 One LCS and/or LCS/LCSD shall be analyzed per batch, a maximum of twenty
samples. The LCS is a known amount of standard added to DI water or sodium
sulfate and prepared in the exact manner of the samples, and is analyzed to
demonstrate that preparation and analytical systems are in control.
12.3 One MS shall be analyzed per batch, a maximum of twenty samples. The MS is a
known amount of standard added to sample at the same concentration as the LCS.
12.4 One matrix spike duplicate (MSD) shall be analyzed per batch, a maximum of 20
samples.
12.5 A surrogate is added to all QC and samples. The purpose of surrogates is to verify
that each sample was properly extracted. A surrogate is a non-target compound
that is chemically similar to the analytes. The surrogate used is 1,2Dinitrobenzene.
12.6 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Retention Time Windows
13.1.1 Retention time windows must be determined during initial instrument
setup, when a new column is installed, when operating conditions are
modified, or when major maintenance on the instrument occurs.
13.1.2 For all analytes and surrogates a retention time study is performed over a
minimum of 72 hours. The standard deviation (SD) is calculated based on
this study using at least three determinations, measured to 0.001 minutes.
The width of the retention time window is three times the SD for each of
the analytes. Alternatively, if the calculated SD is less than 0.01 minutes,
a default window of ± 0.03 minutes shall be employed.
13.1.3 The daily retention time window for the analyte is equal to the center of
the retention window in the first CCV of the day, ± 3 times the standard
deviation calculated from the retention time study or ± 0.03 minutes when
the default is employed. If an ICAL is analyzed in the batch, use the midlevel calibration standard to set the daily retention time window for the
analytical batch.
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Initial Calibration (ICAL) – an ICAL is performed using at least 5 standards. An
initial calibration curve must be analyzed on each column and evaluated before
any result can be quantitated.
13.2.1 Average Response Factor Calibration
13.2.1.1 A minimum of five standards is required for this method.
Calculate the calibration factor of each compound using
Equation 15.4.
13.2.1.2 Calculate the average of the calibration factors and the standard
deviation across the calibration factors. The lowest standard
used must be at or below the reporting limit for each analyte.
Use the average CF and the standard deviation to calculate the
percent relative standard deviation (%RSD). When the response
factors of the standards demonstrate less than 20%RSD for all
target analytes, linearity through the origin can be assumed. If
the RSD for any target analyte is greater than 20%, the analyst
may wish to review the results for that analyte to ensure that the
problem is not associated with just one of the initial calibration
standards. Points may be dropped from the high and/or low end
of the calibration curve if the minimum number of points and
the project required detection limits are maintained. Points may
not be removed from the middle of a calibration unless there is a
documented reason. That point may be re-analyzed and replaced
in the same analytical batch.
13.2.2 Linear Regression Calibration
13.2.2.1 For those compounds that the RSD exceeds 20%, a linear
regression equation that is not forced through the origin may be
used. The correlation coefficient must be at least 0.990 for the
curve to be acceptable. The analyst should check the y-intercept
(b). If the intercept is greater than half the reporting limit, this
option should not be used.
13.2.3 Quadratic Curve Fit
13.2.3.1 A quadratic curve fit may be used if the coefficient of
determination r2 ≥ 0.990. A minimum of a six-point calibration
is used if this option is chosen and the curve shall not be forced
through zero. The analyst should check the y-intercept (b). If the
intercept is greater than half the reporting limit, this option
should not be used. For South Carolina projects, quadratic curve
fits are not allowed.
Independent Calibration Verification (ICV) – immediately following the ICAL
analyze a standard containing all target analytes prepared from a solution that is
independent from the ICAL standard. It is preferred that the ICV be from a
different manufacturer. If this is not available than a different lot from the same
manufacturer may be used.
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13.3.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 15% difference from the initial
calibration.
13.3.2 If the criterion referenced above is not achieved, corrective action must be
taken. This may include instrument maintenance, re-analysis of the ICV or
initial calibration, or re-preparation of the standards involved.
Continuing Calibration Verification (CCV) – each day of analysis that an ICAL is
not performed a CCV must be analyzed before sample analysis. The CCV is also
analyzed every 10 samples or 12 hours and at the end of the analytical batch.
LCS/LCSD and method blanks are not counted in the determination of CCV
frequency.
13.4.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 15% difference from the initial calibration
for 8330A and 20% for 8330B
13.4.2 If the calibration verification standard fails to meet the criteria, repeat the
injection of the standard. If the standard fails again, take appropriate
corrective action (inspection of HPLC, re-prep standard, etc.). If the
criteria cannot be met, a new calibration curve should be prepared.
13.4.3 If a continuing calibration verification standard has a response for an
analyte that is high and the analyte was not detected in any of the previous
samples during the analytical shift, then the samples do not need to be reanalyzed.

PROCEDURE
14.1 Samples are analyzed in a set referred to as an analytical sequence. The sequence
begins with an initial calibration or calibration verification. It contains a CCV
every 10 injections or 12 hours and ends when the samples in the batch have been
analyzed. The analytical sequence is closed with a CCV. The list of compounds
requested by the client will constitute the target compounds to be analyzed.
Calibration standards which fail criteria for compounds not on the target
compound list will not be considered when interpreting a check standard.
14.2 All samples are analyzed on the primary column. If a peak for a target analyte
falls within the retention time window for a compound, a tentative identification
is made by the analyst. This tentatively identified compound must be confirmed
on the secondary column if an analyte is detected above the DL.
14.3 If the analyte falls within the retention time window on both detectors, then
calculate the concentration present. The higher result is reported unless there is
interference present. If the difference between the two results, calculated as an
RPD, is greater than 40%, narrate the sample results. The results are flagged in
the report. For DOD projects, the analyst should use project specific reporting
requirements if available. Otherwise, report the result from the primary detector
and flag any results where the confirmation result is greater than 40% RPD.
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If a sample response exceeds the limits of the initial calibration of the system, a
dilution of the sample must be analyzed which falls within the calibration range of
the instrument. This dilution must also be run on the confirmation column.
After the raw data is processed and analyzed by the analyst, it is uploaded into the
LIMS system which is followed by a secondary review upon data validation.
Peaks that co-elute on the primary column have acceptable separation on the
confirmation column. If a compound is present that co-elutes with another in a
sample, the result reported always comes from the column that has acceptable
separation.

CALCULATIONS
15.1

% Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added

15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added

15.3

RPD = | Concentration 2-Concentration 1 | x 100
(Concentration 2-Concentration 1)/2

15.4

Response Factor =As/Cs
As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate

15.5

% Difference = [(RFI - RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RFs for a compound
SD = Standard Deviation of average RFs for a compound

15.7

Concentration, water samples (μg/L) = [(Ax) (FV) (DF)]
[(RFX)(IV)(Vi)]
Concentration, soil samples (μg/Kg) = [(Ax) (FV) (DF)]
[(RFX) (WS) (Vi)]
Ax = Area of compound being measured
FV = Final volume of extract
DF = Dilution factor
RFX = Response factor of compound being measured
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IV = Volume of water extracted
WS = Weight of soil extracted
Vi = Volume of extract injected
15.8

Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMIT
16.1 See Table 5

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in the analytical methods.
17.2 Laboratory limits shall be developed through the continued performance of this
method by determining the standard deviation over at least 20 replicates. The
recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.
17.4 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection and
Quantitation Limits).

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the amount measured in any sample (whichever is
greater), or otherwise affect sample results. If the method blank fails to meet these
criteria, the source of the contamination should be investigated and samples
should be re-extracted and/or reanalyzed. If additional sample is not available,
report with a case narrative and notify the GCAL project manager immediately.
19.2 The LCS control limits specified in Table 3 are used to determine batch
acceptability. If the LCS fails to meet the laboratory acceptance criteria, the
source of inaccuracy should be investigated and samples should be re-extracted
and/or reanalyzed. If additional sample is not available, report with a case
narrative and notify the GCAL project manager immediately. If a target
compound is not detected in a sample and the LCS shows high bias (recovery
above the upper control limit), the sample can be reported with a narrative. The
analyst is still required to investigate the source of the failure.
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19.3

The MS control limits specified in Table 3 are used to determine sample matrix
effect. If the recovery is outside of control limits and a lab error is suspected,
repeat the MS determination. If the LCS is within control limits and matrix
interference is indicated, report the results with a case narrative.
19.4 The LCS/LCSD and MS/MSD criteria are specified in Table 3. If the RPD is
greater than the control limits in Table 3, investigate the source of the precision
error. A source of precision error in the MS/MSD may be the homogenous nature
of the sample. If a lab error is suspected, repeat the analysis. If a matrix issue is
indicated, report the results with a case narrative.
19.5 The surrogate criteria are specified in Table 4. If a surrogate recovery is below
QC limits in a MB, LCS, or LCSD, the entire batch must be re-extracted. If a
surrogate recovery is below QC limits in a sample, the sample must be reextracted and analyzed. If the surrogate recovery is above limits then the data is
considered acceptable if there are no target analytes detected in the associated
samples.
19.6 Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
19.7 Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated. Document
this in the case narrative.
19.8 Spikes may be diluted out in the analysis process if a 10X or higher dilution is
performed. Document this in the case narrative.
19.9 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
19.10 For data review procedures and checklists, see SOP QA-002 (Data
Validation/Reduction).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to GEN-009
(Waste Collection, Storage and Disposal).

22.0

REFERENCES
22.1 SW-846 8000B
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22.2
22.3
22.4

SW-846 8330A
SW-846 8330B
40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1: Method Analyte List
24.3 Table 2: Calibration Concentrations
24.4 Table 3: Control limits for LCS/LCSD and MS/MSD
24.5 Table 4: Control limits for Surrogate
24.6 Table 5: Limit of Quantitation (LOQ)
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
02/28/12

Revision
No.
00

06/17/13

01

01/06/14

02

09/30/15

03

10/10/16

04

10/16/17
06/01/18

Record of Activity

Author

New SOP for Explosives by 8330B.

04.1

Updated format; Combined SOP HPLC-003 (8330A)
and HPLC-008 (8330B) into one SOP for both
methods. Added sections required for TNI-compliant
SOPs.
Updated calibration concentrations in Table 2 and
updated LOQ in Table 5.
Revised ultraviolet (UV) detection to 254 and 210 nm
(section 3.1); updated instrument/column models and
operating conditions and added data acquisition
information for Chemstation (section 8.0); revised all
stock standard and working standard information
(section 9.2); updated procedure to include actions for
calibration standard failures for target compounds
(section 14.1); added information for TIC procedure;
added comment that dilution must be run on
confirmation column; added comment to conduct
secondary review after upload to LIMS once raw data
is processed by analyst; updated values in Table 5;
updated signatories; added SOP reference titles
Updated signatories; additional information provided
in 6.2; step 8.5.7- revised Isocratic elution to
25%MeOH – 75% H2O; revised the Calibration and
ICV stock and working standards criteria in section
9.2; added 8330B CCV criteria in step 13.4; additional
information provided in 14.6 for peak co-elutions;
added 40CFR136 to references; updated Table 5 for
LOQ’s; added SOP reference titles; deleted single
operator and control chart criteria.
Annual review of procedure – no changes

William Perry

04.2

Update signatories; typographical errors corrected.

William Perry
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Table 1: Analyte List
CAS Number

Analyte

Abbreviation

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
Hexahydro-1,3,5-trinitro-1,3,5-triazine
1,3,5-Trinitrobenzene

HMX
RDX
1,3,5-TNB

1,3-Dinitrobenzene

1,3-DNB

479-45-8

Methyl-2,4,6-trinitrophenylnitramine

Tetryl

98-95-3

Nitrobenzene

NB

118-96-7

2,4,6-Trinitrotoluene

2,4,6-TNT

1946-51-0

4-Amino-2,6-dinitrotoluene

4-AmDNT

355-72-78-2

2-Amino-4,6-dinitrotoluene

2-AmDNT

121-14-2

2,4-Dinitrotoluene

2,4-DNT

606-20-2

2,6-Dinitrotoluene

2,6-DNT

88-72-2

2-Nitrotoluene

2-NT

99-08-1

3-Nitrotoluene

3-NT

99-99-0

4-Nitrotoluene

4-NT

55-63-0

Nitroglycerin

NG

78-11-5

Pentaerythritol tetranitrate

PETN

618-87-1

3,5-Dinitroaniline

3,5-DNA

2691-41-0
121-82-4
99-35-4
99-65-0

Level Name:
Concentration
(ug/L)

Table 2: Calibration Concentrations, (μg/L)
1
2
3
4
5
6
50
125
250
500
1000
1500
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Table 3: Control Limits for LCS/LCSD and MS/MSD
Control Limits, Control Limits,
Analyte
Water
Soil
(%)
(%)
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
75-125
80-115
Hexahydro-1,3,5-trinitro-1,3,5-triazine
50-160
70-135

RPD Limit
30
30

1,3,5-Trinitrobenzene
1,3-Dinitrobenene

65-140
45-160

75-125
80-125

30
30

Methyl-2,4,6-trinitrophenylnitramine

20-175

10-150

30

Nitrobenzene

50-140

75-125

30

2,4,6-Trinitrotoluene

50-145

55-140

30

4-Amino-2,6-dinitrotoluene

55-155

80-125

30

2-Amino-4,6-dinitrotoluene

50-155

80-125

30

2,4-Dinitrotoluene

60-135

80-125

30

2,6-Dinitrotoluene

60-135

80-120

30

2-Nitrotoluene

45-135

80-125

30

3-Nitrotoluene

50-130

75-120

30

4-Nitrotoluene

50-130

75-125

30

Nitroglycerin

44-142

40-140

30

Pentaerythritol tetranitrate

27-138

40-140

30

3,5-Dinitroaniline

40-140

40-140

30

Table 4: Control Limits for Surrogate
Control Limits, Soil
Control Limits, Water
Surrogate
(%)
(%)
1,2-Dinitrobenzene
60-140
50-150
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Table 5: Limit of Quantitation (LOQ)
LOQ, Water
Analyte
(ug/L)
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
1
Hexahydro-1,3,5-trinitro-1,3,5-triazine
1
1,3,5-Trinitrobenzene
1
1,3-Dinitrobenene
1

LOQ, Soil
(ug/Kg)
200
200
200
200

Methyl-2,4,6-trinitrophenylnitramine

1

200

Nitrobenzene

1

200

2,4,6-Trinitrotoluene

1

200

4-Amino-2,6-dinitrotoluene

1

200

2-Amino-4,6-dinitrotoluene

1

200

2,4-Dinitrotoluene

1

200

2,6-Dinitrotoluene

1

200

2-Nitrotoluene

1

200

3-Nitrotoluene

1

200

4-Nitrotoluene

1

200

Nitroglycerin

1

200

Pentaerythritol tetranitrate

1

200

3,5-Dinitroaniline

1

200
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1.

PURPOSE

1.1
The purpose of this Standard Operating Procedure (SOP) is to provide the minimum procedures
and health and safety requirements applicable to the conduct of demolition/disposal operations on sites
contaminated with Munitions and Explosives of Concern (MEC).
1.2
This SOP applies to all site personnel, including contractor and subcontractor personnel, involved
in the conduct of demolition/disposal operations on a MEC contaminated site. This SOP is not intended to
contain all the requirements needed to ensure complete compliance, and should be used in conjunction
with project plans and applicable Federal, state and local regulations. Consult the documents listed in
Section 6 of this SOP for additional compliance issues.

2.

RESPONSIBILITIES

2.1. Project Manager
The Project Manager (PM) shall be responsible for ensuring the availability of the resources needed to
implement this SOP, and shall also ensure that this SOP is incorporated in plans, procedures and training
for sites where this SOP is to be implemented.

2.2. Senior UXO Supervisor
The Senior Unexploded Ordnance (UXO) Supervisor (SUXOS) will be responsible for assuring that adequate safety measures and housekeeping are taken during demolition activities, and shall visit demolition
locations to ensure that demolition operations are carried out in a safe, clean, efficient and economical
manner.

2.3. UXO Technician III (Demolition Supervisor)
A designated UXO Tech III shall act as the Demolition Team Leader, or Demolition Supervisor. There
may be more than one Demolition Supervisor assigned to a project site due to conducting simultaneous
operations and divergent sites. The demolition activities shall be conducted under the direct control of the
Demolition Supervisor, who will have the responsibility of supervising all demolition operations assigned
to him. The Demolition Supervisor shall be responsible for training all on-site UXO demolition personnel
on his team regarding the nature of the materials handled, the hazards involved and the precautions necessary to conduct a safe demolition operation. The Demolition Supervisor will also ensure that the Daily
Operational Log, Demolition Shot Records and inventory records (Explosive Usage Logs, Magazine Data
Cards, etc.) are properly filled and accurately depict the demolition events and demolition material consumption for each day's operations. The Demolition Supervisor shall be present during all demolition operations.

2.4. UXO Safety Officer
The UXO Safety Officer (UXOSO) for the site is responsible for ensuring that all demolition operations are
being conducted in a safe and compliant manner, and is required to be present during all demolition operations. The only exception to this rule is when the project site has multiple sites conducting concurrent
munitions response operations, and it is impossible for the UXOSO to be present at each shot. In that
event a demolition team safety officer will be designated. This individual will report to the UXOSO and
assume the UXOSO’s responsibilities at the designated demolition operation. In this situation, the UXOSO will conduct periodic safety audits of the demolition teams and assist the demolition team’s safety of-

Parsons
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ficers in the performance of their duties. The UXOSO or demolition team safety officer will inspect the
demolition shot(s) for hazards and then, assisted by the Demolition Supervisor and UXO Technician IIs,
will inspect each demolition pit and an area of up to 250 feet in radius after each demolition shot to ensure that no kick-outs of hazardous MEC components or other hazardous items has occurred.

2.5. UXO Quality Control Specialist
The UXO Quality Control Specialist (UXOQCS) is responsible for inspecting the demolition documentation and the inventory of MEC and demolition material. The UXOQCS will check the pit/demolition site
with a magnetometer and large metal fragments exceeding the pass/fail requirements of the scope of
work (SOW) will be removed.

3.

RELEVANT DEFINITIONS

Term

Definition

MEC

This term, which distinguishes specific categories of military munitions that may pose unique
explosives safety risks, means: (a) Unexploded Ordnance (UXO), as defined in 10 U.S.C. 2710
(e) (9); (b) Discarded Military Munitions (DMM), as defined in 10 U.S.C. 2710 (e) (2), or
(c) Munitions constituents (e.g., TNT, RDX) present in high enough concentrations to pose an
explosive hazard.

UXO

Military munitions that: (a) have been primed, fuzed, armed, or otherwise prepared for action;
(b) have been fired, dropped, launched, projected or placed in such a manner as to constitute a
hazard to operations, installations, personnel, or material; and (c) remain unexploded either by
malfunction, design, or any other cause. (U.S.C. 2710 (e) (9))

DMM

Military munitions that have been abandoned without proper disposal or removed from storage
in a military magazine or other storage area for the purpose of disposal. The term does not
include unexploded ordnance, military munitions that are being held for future use or planned
disposal, or military munitions that have been properly disposed of consistent with applicable
environmental laws and regulations. (10 U.S.C. 2710(e)(2))

MPPEH

Material potentially containing explosives or munitions (e.g., munitions containers and packaging material; munitions debris remaining after munitions use, demilitarization, or disposal; and
RRD); or material potentially contaminated with a high enough concentration of explosives such
that the material presents an explosive hazard. Does NOT include munitions within DoD’s established munitions management system and other hazardous items that may present explosion hazards (e.g., gasoline cans, compressed gas cylinders) that are not munitions and are
not intended for use as munitions.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

None

Not applicable.
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5.

PROCEDURE

5.1. General Operational and Safety Procedure
All personnel, including contractor and subcontractor personnel, involved in operations on MEC contaminated sites shall be familiar with the potential health and safety hazards associated with the conduct of
demolition/disposal operations, and with the work practices and control techniques used to reduce or
eliminate these hazards. During demolition operations, general safety provisions listed below will be strictly followed by all demolition personnel. Non-compliance with the general safety provisions will result in
disciplinary action, to include termination of employment if warranted.
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•

All safety regulations applicable to blow-in-place (BIP) and/or demolition range activities and
the destruction of MEC materials involved shall be complied with.
Demolition of any kind is prohibited without the express authorization from the client.
Demolition procedures shall be conducted in accordance with this SOP, the approved Work
Plan, and the Explosives Safety Submission (ESS) or Explosives Site Plan (ESP), and applicable references in Section 6.
Quantity of MEC to be destroyed will be determined by the agreed to limit as specified in the
approved ESS or ESP, with the net explosive weight (NEW) of the demolition explosives factored into the total NEW.
For items that are not included in the Fragmentation Characteristics Database, the Generic
Equation Calculator (GEQ) can be used to calculate minimum separation distances (MSDs)
(e.g., Maximum Fragmentation Distance-Horizontal [MFD-H], Hazardous Fragment Distance
[HFD], and Maximum Fragmentation Distance-Vertical [MFD-V]), munitions NEW, and diameter, as well as the minimum thickness to prevent perforation using certain materials.
The Buried Explosion Module (BEM), using munitions type, donor explosives, burial medium
and depth of burial can be used to calculate various safety exclusion zones such as MFD-H,
HFD, and Open Air Withdrawal Distance (K328) for intentional detonation scenarios.
In the event of an electrical storm, or heavy snow or dust storms, immediate action will be taken
to cease all demolition operations and evacuate the area.
In the event of a fire or unplanned explosion, if possible, put out the fire. If unable to do so, notify fire and police departments and evacuate the area. If injuries are involved, remove victims
from danger, administer first aid and seek medical attention.
Demolition Supervisor is responsible for reporting to the UXOSO any injuries/accidents.
Demolition team personnel will not tamper with any safety devices or protective equipment.
Any defect in demolition material or an unusual condition that is not covered by this SOP will be
reported immediately to the Demolition Supervisor and UXOSO.
Adequate fire protection and first aid equipment shall be provided at all times.
All personnel engaged in the destruction of MEC shall wear under and outer garments made of
close-weave natural fiber, such as cotton. Synthetic material such as nylon is not authorized
unless treated with anti-static material.
Care will be taken to minimize exposure to the smallest number of personnel, for the shortest
time, to the least amount of hazard, consistent with safe and efficient operations.
Work locations will be maintained in a neat and orderly condition.
All demolition hand tools shall be maintained in a good state of repair.
Each heavy equipment and/or vehicle operator will have in his possession a valid operator's
permit, i.e., state driver’s license, certificate of training for backhoe/excavator etc.
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•
•
•
•
•
•
•
•
•

Leather or leather-palmed gloves will be worn when handling wooden boxes, munitions or
MEC. If bulk or binary explosives are being handled, then rubber (e.g., Nitrile) gloves will be
worn.
The demolition BIP location and/or range shall be provided with telephone and radio communication.
Motor vehicles and material handling equipment (MHE) used for transporting MEC or demolition materials must meet the following requirements:
Exhaust systems shall be kept in good mechanical repair.
Lighting systems shall be an integral part of the vehicle.
One 20 BC rated portable fire extinguisher shall be, if possible, mounted on the vehicle outside
of the driver's cab or two 10BC fire extinguishers, with one inside the cab and the other near
the front portion of the vehicle bed, nearest the driver.
Wheels of carriers must be chocked and brakes set during loading and unloading.
No demolition material or MEC shall be loaded into or unloaded from, motor vehicles while the
engine is operating.
Motor vehicles and MHE used to transport demolition material and MEC shall be inspected prior to use to determine that:
(a)
(b)
(c)
(d)
(e)

•

•
•

•
•

•

Fire extinguishers are filled and in good working order.
Electrical wiring is in good condition and properly attached.
Fuel tank and piping are secure and not leaking.
Brakes, steering and safety equipment are in good condition.
The exhaust system is not exposed to accumulations of grease, oil, gasoline, or other fuels,
and has ample clearance from fuel lines and other combustible materials.

A red warning flag, such as a "Bravo Flag", a windsock, or rag will be displayed at the entrance
to the demolition range and, if applicable, the entrance gate shall be locked when demolition
work is in process. This is only applicable if an open detonation (OD) range has been established with demo pits for all shots.
Unless otherwise directed, all demolition shots will be tamped with a minimum of two feet of
clean earth/dirt or the appropriate thickness of sand bags as indicated on the applicable Fragmentation Data Review Form.
An observer will be stationed at a location where there is a good view of the air and surface approaches to the demolition range before material is detonated. It shall be the responsibility of
the observer to order the Demolition Supervisor to suspend firing if any aircraft, vehicles or personnel are sighted approaching the general demolition area.
Situations may warrant additional safety measures, such as fire trucks, medical personnel, and
protective clothing. The UXOSO has the overall responsibility to comply with the minimum requirements listed below and has the authority to upgrade as the situation dictates.
Demolition operations will not begin at a work site until all non-essential personnel are outside
the MSD established for the ordnance and NEW being detonated. MEC that cannot be moved
(e.g., fuzed or hazardous items) will be BIP. The SUXOS will use the appropriate engineering
controls if it is necessary to BIP items that are close to structures that could be damaged by the
detonation.
Disposal operations will be under the direct control of the demolition team lead (DTL): an experienced and trained UXO Technician III charged with the responsibility for all demolition activities at the site. The UXOSO will be responsible for training all personnel regarding the nature of
the materials handled, the hazards involved, and the necessary precautions to be taken, and
will also be present during all on-site disposal operations. The DTL will maintain custody of the
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blasting machine or fuze igniters. The SUXOS will ensure that the appropriate authorities are
notified prior to any on-site demolitions. Completion of demolition operations will be evaluated
by the SUXOS using the MPCs described the approved Work Plan.
Two-way radios shall not be operated while the shot is primed or during the priming process. In
accordance with DOD 4145.26-M, electric blasting or demolition operations and unshielded
electric blasting caps shall be separated from radio frequency energy transmitters (e.g., radios,
cell phones, etc.) by a distance of at least 25 feet.
No demolition operation will be left unattended during the active portion of the operation (i.e.,
during the burn or once any explosives or MEC are brought to the BIP location or range).
A minimum area of 200 feet in diameter shall be cleared of dry grass, leaves and other extraneous combustible materials around the demolition shot/pit area if a demolition range has been
established. The area around the BIP location shall be free of any combustible material and
wetted down if necessary.
No more than two individuals shall ride in a truck transporting demolition material or MEC, and
no one shall be allowed to ride in the trailer/bed.
Vehicles shall not be refueled when carrying demolition material or MEC, and must be 100 feet
from magazines or trailers containing such items before refueling.
All vehicles used for the transport of explosives will be cleaned of visible explosive and other
contamination before releasing the vehicles for other tasks.
Prior to conducting any other task, personnel shall wash their face and hands after handling
demolition material or MEC.
At the demolition site, prior to “check-out” procedures, all blasting caps will be stored in approved containers (IME 22 or equivalent) and separated a minimum of 50 feet “downwind” from
all other explosives until they are needed.
Demolition shots/pits shall be spaced at least 50 feet apart, with no more than 10 shots/pits
prepared for a series of shots at any one time.

5.2. Special Requirements for Demolition Activities
The following safety and operational requirements shall be followed during demolition operations. Failure
to adhere to the requirements and procedures listed in the paragraphs below could result in serious injury
or death; therefore complete compliance with these requirements and procedures will be strictly enforced.

5.2.1.

General Requirements

The general demolition range/shot requirements listed below shall be followed at all times:
•
•
•
•
•

“Procedures for Demolition of Multiple Rounds (Consolidated Shots) on OE Sites,” will be followed when destroying multiple munitions by detonation.
“Use of Sandbags for Mitigation of Fragmentation and Blast Effects Due to Intentional Detonation of Munitions” may be used when engineering controls are required for demolition.
“Use of Water for Mitigation of Fragmentation and Blast Effects Due to Intentional Detonation of
Munitions” may be used when fragmentation throws and fire is a concern.
Items awaiting explosive destruction and demolition material shall be protected against accidental ignition or explosion from fragments, grass fires, burning embers or detonating impulses
originating in materials being destroyed.
MEC or bulk explosives, acceptable to move, and destroyed by detonation can be detonated in
a pit not less than three feet deep and covered with earth which protrudes not less than two
feet above existing ground level. The components should be placed on their sides or in a position to expose the largest area to the influence of the demolition material. The demolition mate-
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5.2.2.

rial should be placed in intimate contact with the item to be detonated and held in place by tape
or earth packed over the demolition materials. The total NEW to be destroyed below ground at
one time shall not exceed the agreed to limit.
Prevailing weather condition information will be obtained from the U.S. Weather Service and
the data logged in the Demolition Shot Log before each shot or round of shots.
All shots shall be dual primed.
A minimum of 30 seconds will be maintained between each detonation.
Detonations will be counted to ensure detonation of all shots. After each series of detonations,
the surrounding area shall be searched for hazardous items. Items such as lumps of explosives
or unfuzed ammunition may be picked up and prepared for the next shot. Fuzed ammunition or
items that may have internally damaged components will be detonated in place, if possible.
After each-detonation and at the end of each day's operations, surface exposed munitions debris, shall be recovered from the demolition site and disposed of in accordance with contracted
procedures, as well as all applicable environmental regulations. All collected munitions debris
metal will be 100% inspected for absence of explosive materials by demolition range personnel
and certified by the SUXOS and the UXOQCS.
When operated in accordance with the conditions of this procedure the demolition shot should
not present a noise problem to the surrounding community. However, if a noise complaint is received, the name, address and phone number of the complainant should be recorded and reported to the Site Manager, who in turn will report it to the Parsons PM and USACE PM.
Whenever possible, during excavation of demolition pits contour the ground so that runoff water
is channeled away from the pits. If demolition operations are discontinued for more than two
weeks, the pits should be back filled until operations resume.
Upon completion of the project, all disturbed demolition areas will be thoroughly inspected for
MEC. Site restoration will be performed as described in the approved Work Plan. At minimum,
the holes/pits will be filled in and contoured.
Prior to and after each shot, the Demolition Shot Record will be filled out by the Demolition Supervisor with all applicable information.

Electric Detonator Use

The following requirements are necessary when using electric detonators and blasting circuits:
•

•
•
•

•

Electric detonators and electric blasting circuits may be energized to dangerous levels from
outside sources such as static electricity, induced electric currents and radio transmission
equipment. Safety precautions will be taken to reduce the possibility of a premature detonation
of an electric detonator and explosive charges of which they form a part. Demolition Team radios will not be operated while the pit/shot is primed or during the priming process.
Demolition team members handling detonators will first ground themselves by bending down
and touching the ground, which will discharge any static electricity.
The shunt shall not be removed from the leg wires of the detonator until the continuity check.
When uncoiling or straightening the detonator leg wires; keep the explosive ends of the detonator pointing away from the body and away from other personnel. When straightening the leg
wires, do not hold the detonator itself; rather hold the detonator leg wires approximately one
inch from the detonator body. Straighten the leg wires by hand, do not throw or wave the wires
through the air to loosen them.
Detonators shall be tested for continuity prior to use. To conduct the test, place detonators in a
pre-bored hole in the ground or place them in a sand bag and walk facing away from the detonators and stretch the wires to their full length, or to 25 feet, whichever is less, being sure to not
pull the detonators from the hole or sand bag. With the leg wires stretched to their full length,
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5.2.3.

test the continuity of the detonators one at a time by un-shunting the leg wires and attaching
them to the galvanometer and checking for continuity. After the test, re-shunt the wires by twisting the two ends together. Repeat this process for each detonator until all detonators have
been tested. This process shall be performed at least 50 feet downwind of any MEC/demolition
materials and out of the personnel and vehicle flow patterns. In addition, all personnel on the
demolition range/shot shall be alerted prior to the test being conducted. NOTE: When testing
the detonator, prior to connecting the detonator to the firing circuit, the leg wires of the detonator must be shunted by twisting the bare ends of the wires together immediately after testing.
The wires shall remain short circuited until time to connect them to the firing line.
At the power source end of the blasting circuit, the ends of the firing line wires shall be shorted
or twisted together (shunted) at all times, except when actually testing the circuit or firing the
charge. The connection between the detonator and the circuit firing wires must not be made unless the power end of the firing wires are shorted and grounded or the firing panel is off and
locked.
The firing line will be checked using pre-arranged hand signals or using two-way radios if the
demolition pit/shot is not visible from the firing point. If radios are used, communication shall be
accomplished a minimum of 50 feet from the demolition pit/shot and detonators. The firing line
will be checked for electrical continuity in both the open and closed positions, and will be closed
and shunted prior to connecting the detonator leg wires.
MEC to be detonated or vented shall be placed in the demolition pit/shot and the demolition
material placed/attached in such a manner to ensure the total detonation and/or venting of the
MEC. A section of detonation cord, time fuze, or Non-El shock tube will extend from the demolition material to a point outside the tamping material. Once the MEC and demolition material are
in place and the shot has been tamped, the detonators will be connected to the demolition material. Prior to handling detonators that are connected to the firing line, personnel shall ensure
that they once again ground themselves. The detonators will then be carried to the demolition
pit/shot with the end of the detonators pointed away from the individual. The detonators are
then connected to the detonation cord, Non-El, etc., ensuring that the detonator is not covered
with tamping material to allow for ease of recovery/investigation in the event of a misfire.
Prior to making connections to the blasting machine, the entire firing circuit shall be tested with
a galvanometer for electrical continuity and ohmic resistance to ensure the blasting machine
has the capacity to initiate the shot.
The individual assigned to make the connections at the blasting machine or panel will not complete the circuit at the blasting machine or panel and will not give the signal for detonation until
satisfied that all personnel in the vicinity have been evacuated to a pre-determined distance.
When in use, the blasting machine or its actuating device shall be in the blaster's possession at
all times. When using the panel, the switch must be locked in the open position until ready to
fire, and the single key must be in the blaster's possession.
Prior to initiating a demolition shot(s), a warning will be given, the type and duration of such will
be determined by the prevailing conditions at the demolition range/shot. At a minimum, this
should be an audible signal using a siren, air horn or megaphone, which is sounded for one minute duration, five minutes prior to the shot and again one minute prior to the shot.

Detonating Cord Use

The following procedures are required when using detonating cord (det cord):
•
•

Det cord should be cut using approved crimpers and only the amount required should be removed from inventory.
When cutting det cord, the task should be performed outside the magazine.
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5.2.4.

For ease of inventory control, only remove det cord in one-foot increments.
Det cord should not be placed in clothing pockets or around the neck, arm or waist, and should
be transported to the demolition location in either an approved "day box" or a cloth satchel, depending upon the magazine location and proximity to the demolition area.
When ready to "tie in" either the det cord to demolition materials, or det cord to detonator, the
det cord will be connected to the demolition material and secured to the MEC. The cord is then
strung out of the hole/tamping material and secured in place with soil, being sure to leave a
one-foot tail exposed outside the hole/tamping material.
Once the hole is filled or tamping is in place, make a loop in the det cord large enough to accommodate the detonator, place detonator in the loop and secure it with tape. The detonator's
explosive end will face down the det cord toward demolition material or parallel to main line.
In all cases, ensure there is sufficient det cord extending out of the hole/tamping material to allow for ease of detonator attachment and detonator inspection/replacement should a misfire
occur.
If the det cord detonators are electric, they will be checked, tied in to the firing line and shunted
prior to being taped to the loop as described above. If the det cord detonators are non-electric,
the time/safety fuse will be prepared with the igniter in place prior to taping the detonators to
the det cord loop. If the det cord detonators are Non-El, simply tape the detonators into the loop
as described above.
If a time/safety fuse is used, and an igniter is not available and a field expedient initiation system must be used (i.e., matches), do not split the safety fuse until the detonator is taped into
the det cord loop.

Shock Tube Splicing Procedures

The high reliability of the shock tube initiating system is because all the components are sealed and, unlike standard non-electric priming components, cannot be easily degraded by moisture. Cutting the shock
tube makes the open end vulnerable to moisture and foreign contamination, therefore care must be taken
to prevent moisture and foreign matter from getting in the shock tubes exposed ends. Some general rules
to follow are listed below.
•
•
•
•
•
5.2.4.1.

After cutting a piece of shock tube, either immediately tie a tight overhand knot in one or both
cut ends or splice one exposed end and tie off the other.
Always use a sharp knife or razor blade to cut shock tube to prevent the tube from being
pinched or otherwise obstructed.
Always cut shock tube squarely across and make sure the cut is clean.
Use only the splicing tubes provided by the manufacturer to make splices
Every splice in the shock tube reduces the reliability of the priming system; therefore, keep the
number of splices to a minimum.
Shock Tube Assembly
Step 1: If you are using a new role of shock tube cut off the sealed end, dispose of the small
piece in accordance with local laws as they relate to flammable material and proceed to the directions listed in Step 3. If you are using a pre-assembled shock tube/detonator assembly proceed to Step 1 in Paragraph 5.2.4.2.
Step 2: If you are using a previously cut piece of shock tube, using a sharp knife or razor blade
cut approximately 18 inches from the previously cut end, whether it was knotted in accordance
with the above guidance. Dispose of the 18-inch piece of shock tube in accordance with local
regulations.
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Step 3: Using a sharp knife or razor cut the sealed end off the detonator assembly and dispose
of the small piece as above.
Step 4: Loosely tie the two shock tube ends to be sliced together in a square knot, leaving at
least a two-inch free end of each end of the shock tube beyond the knot. Push the shock tube
lightly to tighten the knot, but not so tight as to significantly deform the shock tube.
Step 5: Push one of the shock tube ends to be spliced firmly into one of the precut splicing
tubes provided by the manufacturer, at least ¼ inches. Push the other shock tube end firmly into the other end of the splicing tube at least ¼ inches.
Step 6: Spool out the desired length of shock tube and cut it off with sharp knife or razor blade.
Step 7: Immediately seal off the shock tube remaining on the spool by tying a tight overhand
knot in the cut off end.
5.2.4.2.

Firing Assembly Setup
Step 1: Lay out required length of shock tube from demo area to firing point.
Step 2: If multiple items are to be destroyed using bunch block(s), supplied by the manufacturer, lay out lead lines at demo site to the shot(s) and secure the bunch block with a sandbag, or
some other item which will keep it from moving. Figure 1 illustrates the procedure.

Step 3: If detonator assembly has not been attached yet then using the splicing tube, splice the
detonator assembly to the shock tube lead line as explained in the splicing instructions above.
Step 4: If this is a non-tamped shot, place the detonator assembly into the demolition material.
If the shot is to be tamped then prepare the demolition material with a detonating cord lead long
enough to stick out of the tamping at least one foot.
Step 5: Tape the detonator assembly to the detonating cord lead as shown in Figure 2.
Step 6: Clear area in accordance with approved demolition plan, return to the firing position.
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Step 7: Insert a primer into the firing device and connect the shock tube lead line to the firing
device ensuring that the shock tube is properly seated in the firing device.
Step 8: Continue in accordance with the approved demolition procedures.

5.2.5.

Time/Safety Fuse Use

The following procedures are required when using a time/safety fuse:
•
•
•
•
•
•
•

5.2.6.

Prior to each daily use, the burn rate for the time/safety fuse must be tested to ensure the accurate determination of the length of time/safety fuse needed to achieve the minimum burn time of
five minutes needed to conduct demolition operations.
To ensure both ends of the time/safety fuse are moisture free, use approved crimpers to cut six
inches off the end of the time/safety fuse roll and place the six-inch piece in the time/safety fuse
container.
If quantity allows, accurately measure and cut off a six-foot-long piece of the time/safety fuse
from the roll, and take the six-foot section out of the magazine and attach a fuse igniter.
In a safe location, removed from demolition materials and MEC, ignite the time/safety fuse,
measure the burn time from the point of initiation to the "spit" at the end, and record the burn
time in the Demolition Supervisor's Log.
To measure the burn time, use a watch with a second hand, stop watch or chronograph.
To calculate the burn rate in seconds per foot, divide the total burn time (in seconds) by the
length (in feet) of the test fuse.
Whenever using time/safety fuse, for demolition operations, the minimum amount of fuse to be
used will be the amount needed to permit a minimum burn time of five minutes.

Perforator Use

The following procedures are required when using perforators:
•
•
•
•
•

5.2.7.

Only remove from inventory the number of perforators required to perform the task.
Transport perforators in an approved "day box", cloth satchel or plastic container, depending
upon magazine location and proximity to the demolition operations.
When ready to use, place the det cord through the slot on the perforator and knot the det cord,
ensuring the cord fits securely and has good continuity with the perforator.
Once the det cord is secure, place the perforator in the desired location and secure it in place.
Proceed from this point as described in Paragraph 5.2.3.

Use of Two-Component Explosives

The following procedures are required when using two-component (binary) demolition materials:
•

Only remove from inventory the amount of two-component required to perform the task.
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•
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•
•

5.2.8.

When transporting the solid and liquid, they need only be placed apart in the bed of a truck.
Do not mix the solid and liquid components until certain that it will be used, since the resulting
mixture is classified as a Class 1.1 explosive by Department of Transportation.
When mixing the solid and liquids components, follow the manufacturer's instructions, while being sure to wear rubber gloves and goggles. Mix components in an area away from other
demolition materials, the MEC, and if possible, sheltered from the wind.
Once the components have been mixed, it is essential that the lid to the solid bottle be put on
securely as soon as possible after mixing to prevent evaporation of the liquid.
Attach the det cord as recommended by the manufacturer, place the assembled unit in the desired location in the hole/shot and secure the unit.
Proceed from this point as described in Paragraph 5.2.3.

Demolition Range/BIP Inspection Schedule

The demolition range/BIP inspection schedule outlined in Table 1 will be followed at all sites where demolition operations are being conducted. This inspection shall be conducted by the UXOSO and will be documented in the Site Safety Log. If any deficiencies are noted, demolition operations shall be suspended
and the deficiency reported to the SUXOS and Demolition Supervisor. Once the deficiencies are corrected, demolition operations may be resumed.

TABLE 1
DEMOLITION RANGE INSPECTION SCHEDULE
Check List Item

Inspection
Schedule

Site and explosive carrier vehicle Weekly or prior to use

Personal Protective Equipment

Prior to use

Range access/egress route

Weekly or prior to use

Circuit Testing Device

Prior to use

Entrance gate/lock

Weekly or prior to use

Demolition Site

Prior to use

Storage trailer/magazine

Daily, prior to use and after use

Operating Equipment

Prior to use

Fire extinguishers

Daily, prior to use and after use

Hospital Route

Prior to use

Check List Item

Inspection Schedule

5.3. Meteorological Conditions
To control the effects of demolition operations and to ensure the safety of site personnel, the following
meteorological limitations and requirements shall apply to demolition operations:
•
•
•
•
•
•

Demolition operations shall not be conducted during electrical storms or thunderstorms.
No demolition operations shall be conducted if the surface wind speed is greater than 20 mph.
Demolition operations will not be conducted during periods when visibility is less than one mile
caused by, but not limited to, dense fog, blowing snow, rain, sand or dust storms.
Demolition shall not be carried out on extremely cloudy days that are defined as: overcast
(more than 80% cloud cover) with a ceiling of less than 2,000 feet.
Demolition operations will not be conducted during any atmospheric inversion condition (low or
high altitude).
Demolition operations will not be conducted during periods of local air quality advisories.
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•

Demolition operations will not be initiated until 30 minutes after sunrise and will be secured at
least 30 minutes prior to sunset.

5.4. Pre-Demolition/Disposal Procedures
5.4.1.

Pre-Demo/Disposal Operational Briefing

The success of any operation is dependent upon a thorough brief, covering all phases of the task, which
is presented to all affected personnel. The Demolition Supervisor shall brief all personnel involved in
range/shot operations in the following areas:
•
•
•
•
•
•
•
•
•

5.4.2.

Type of MEC being destroyed
Type, placement and quantity of demolition material being used
Method of initiation (electric, non-electric or Non-El)
Means of transporting and packaging MEC, if applicable
Route to the disposal site
Emergency procedures
Equipment being used (i.e., galvanometer, blasting machine, firing wire, etc.)
Misfire procedures
Post-shot clean-up of range.

Pre-Demo/Disposal Safety Briefing

The UXOSO and Demolition Supervisor will conduct a safety brief for all personnel involved in range operations in the following areas:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

5.4.3.

Care and handling of explosive materials
Personal hygiene
Two-man rule and approved exceptions
Potential trip/fall hazards
Horseplay on the range
Stay alert for any explosive hazards
Location of emergency shelter (if available)
Vehicle parking (vehicles must be oriented out of the site for immediate departure, with keys in
the ignition)
Location of emergency vehicle (keep engine running)
Wind direction (to assess potential toxic fumes)
Location of first aid kit and fire extinguisher
Route to nearest hospital or emergency aid station
Type of communications in event of an emergency
Storage location of demolition materials and MEC awaiting disposal.

Task Assignments

Individuals with assigned tasks will report the completion of the task to the Demolition Supervisor. The
types of tasks that may be required are:
•
•
•
•

Contact local Police, Fire department, United States Coast Guard (USCG), and Federal Aviation Administration (FAA) as required
Contact hospital/emergency response personnel if applicable
Secure all access roads to the range/shot area
Visually check range/shot area for any unauthorized personnel
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•
•
•
•
•
•
•

5.4.4.

Check firing wire for continuity and shunt
Prepare designated pits/shots as required
Check continuity of detonators
Check time/safety fuse and its burn rate
Designate a custodian of the blasting machine, fuse igniters or Non-El initiator
Secure detonators in a safe location
Place MEC in pit, if applicable, and place charge in desired location.

Preparing Explosive Charge for Initiation

To prepare the explosive charge for initiation, the procedures listed below will be followed:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Ensure firing wire is shunted
Connect detonator to the firing wire
Isolate or insulate all connections
Prime the demolition charge
Place demolition charge on MEC
Depart to firing point (if using non-electric firing system, obtain head count, pull igniters and depart to designated safe area)
Obtain a head count, and test blast machine for proper operation
Give one-minute duration warning signal, using a bullhorn or siren, five minutes prior to detonation, and again at one minute prior to detonation
Check the firing circuit with a galvanometer
Yell ''fire in the hole" three times (or an equivalent warning) and take cover
If using electric firing system connect firing wires to blasting machine and initiate charge
Remove firing wires from blasting machine and shunt
Remain in designated safe area until Demolition Supervisor announces "All Clear". This will occur after a post-shot waiting period of 5-minutes and the UXOSO has and inspected the
pit(s)/shot(s).

5.5. Post Demolition/Disposal Procedures
Do not approach a smoking hole or allow personnel out of the designated safe area until cleared to do so,
and follow the below listed procedures:
1. After the "All Clear" signal, check pit/shot for low orders or kick outs.
2. Check pit with a magnetometer and remove any large fragmentation.
3. Any MEC items, failing to be properly disposed of, discovered during the post demolition procedures, will be destroyed prior to the end of the day.
4. Backfill hole as necessary.
5. Police up all equipment.
6. Notify police, fire, etc. that the operation is complete.

5.6. Misfire Procedures
A thorough check of all equipment, firing wire and detonators will prevent most misfires. However, if a
misfire does occur, the procedures outlined below shall be followed.

5.6.1.

Electric Misfires

To prevent electric misfires, one technician will be responsible for all electrical wiring in the circuit. If a
misfire does occur, it must be cleared with extreme caution, and the responsible technician will investigate and correct the situation, using the steps outlined below:
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1. Check firing line and blasting machine connections and make a second initiation attempt.
2. If unsuccessful, disconnect and connect to another blasting machine (if available) and attempt
to initiate charge.
3. If unsuccessful, commence a 60-minute wait period.
4. After the maximum delay predicted for any part of the shot has passed, the UXOSO will proceed down range to inspect the firing system, and a safety observer must watch from a protected area.
5. Disconnect and shunt the detonator wires from the leg wires, connect a new detonator to the
firing circuit, check the replacement detonator for continuity, and prime the charge without disturbing the original detonator.
6. Follow normal procedures for effecting initiation of the charge.

5.6.2.

Non-Electric Misfires

Working on a non-electric misfire is the most hazardous of all operations. Occasionally, despite all painstaking efforts, a misfire will occur. Investigation and corrective action should be undertaken only by the
technician that placed the charge, using the following procedure:
1. If charge fails to detonate at the determined time, initiate a 60-minute wait period plus the time
of the safety fuse, i.e., 5-minute safety fuse plus 60 minutes for a total of 65 minutes.
2. After the wait period has expired, the designated technician will proceed down range to inspect
the firing system. A safety observer must watch from a protected area.
3. Prime the shot with a new non-electric firing system and install a new fuse igniter.
4. Follow normal procedures for initiation of the charge.

5.6.3.

Non-EL Misfire

The most common cause of misfires is known as "black tube failure". The shock tube propagates up to
the detonator but the detonator fails to function, or there is a crimp in the line causing the shock wave to
be interrupted. The following steps will be taken in the event of a misfire:
1. If the shock tube fails to propagate and the tube remains clear, remove the shock tube from the
firing device, cut off six inches of the shock tube, insert a new primer, re-insert the shock tube
ensuring that it is properly seated and re-fire. If when you activate the firing device and the
shock tube gets blown out of the firing device without activating, cut off six inches of the shock
tube, replace the primer and re-insert the shock tube into the firing device.
2. If the primer functioned properly and the shock tube was heard or seen to fire, observe the
standard one-hour waiting period prior to going downrange.
3. After the one-hour waiting period has passed, proceed downrange and check the first component in the priming train i.e. splice, bunch block or detonator assembly. Repeat this process till
you reach the detonator assembly. As you conduct this inspection and discover the problem,
replace the firing train, which functioned (tube is no longer clear) with a new one and ensure
that all the connections are correct and secure.
4. After the system has been checked and repaired/replaced return to the firing point and repeat
the firing process.

5.6.4.

Detonating Cord Misfire

The Parsons Team uses det cord to tie in multiple demolition shots and to ensure that electric detonators
are not buried. Since det cord initiation will be either electrical or non-electrical, the procedures presented
in Paragraphs 5.6.1, 5.6.2, or 5.6.3, as appropriate to the type of detonator used, will be used to clear a
det cord misfire. In addition, these steps will be followed:
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•
•
•

5.6.5.

If there is no problem with the initiating system, wait the prescribed amount of time and inspect
the initiator to the cord connection to ensure it is properly connected. If it was a bad connection,
simply attach a new initiator and follow the appropriate procedures in Paragraph 5.2.
If the initiator detonated and the cord did not, inspect the cord to ensure it is det cord and not
time fuze. Also, check to ensure there is PETN in the cord at the connection to the initiator.
It may be necessary to uncover the det cord and replace it. This must be accomplished carefully to ensure that the demolition charge and the MEC item are not disturbed.

Perforator Misfire

5.6.5.1. The use of perforators is considerably safer than the use of C-4 and many other demolition materials. If the perforator is not initiated properly, it could malfunction. Since the perforator is covered with
tamping material, det cord is used as the initiator. Therefore, in the event of a misfire, the procedures presented in Paragraph 5.6.4 will be followed, along with the items presented below:
5.6.5.2.

If everything went but the perforator, one of four things has occurred:

1. Det cord grain size was insufficient to initiate the perforator:
Check to ensure the grain size of the det cord is sufficient, with 80-grain size or greater being
the recommended size.
2. The det cord was dislodged from the perforator when placing tamping materials:
If the det cord connection to the perforator was the problem, ensure that the next connection is
secured (use duct tape if necessary).
3. The perforator was defective:
The perforator was moved during the placement of tamping materials.
4. If it is evident that the perforator was moved, ensure it is properly secured for the next shot:
If cord size and connection are sufficient, replace the perforator, leaving the defective one on
the shot.

5.7. Record Keeping Requirements
To document demolition operations and the destruction of MEC, the following record keeping requirements shall be met:
•
•
•
•
•
•

The Parsons Team will obtain and maintain all required permits.
The Demolition Supervisor will ensure the accurate completion of the logs, and the SUXOS and
UXOQCS will monitor the entries in the log for completeness, accuracy and compliance with
meteorological conditions.
The Demolition Supervisor shall enter the appropriate data on the Demolition Shot Record, to
reflect the MEC destroyed, and shall complete the appropriate information on the Explosive
Usage Record and Magazine Data Card, which indicates the demolition materials used.
The quantities of MEC recovered must also be the quantities of MEC destroyed or disposed of
as munitions debris or munitions constituents.
The Parsons Team and/or its subcontractors will retain a permanent file of all Demolition Records, including permits, Magazine Data Cards, training records, inspector reports, waste manifests if applicable, and operating logs.
Copies of ATF License and any state or local permits must be on hand.
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5.8. Safety and Personal Protective Equipment Requirements
The following safety measures and personal protective equipment shall be used in preventing or reducing
exposure to the hazards associated with MEC demolition/disposal operations. These requirements will be
implemented unless superseded by site-specific requirements stated in the Accident Prevention Plan
(APP):
•
•
•

Steel-toed safety boots will not be worn by demolition team personnel conducting demolition/disposal operations, unless a toe crush hazard exists, in which case personnel will wear
boots with plastic or fiber toed safety toes;
Unless a serious head, eye or face hazard exists, demolition team personnel will not be required to wear hard hats, safety glasses or face shields when conducting operations involving
the handling of demolition explosives or MEC, except as stated previously; and
If a serious head, eye or face hazard does exist, demolition team personnel will wear the required personal protective equipment (PPE), but positive restraining means shall be required to
secure the PPE to the head, face etc. and prevent it from falling and causing an accidental detonation.

5.9. Evaluation/Review Criteria
The following items related to demolition/disposal operations on an MEC contaminated site will be evaluated to ensure compliance with this SOP:
•
•
•
•
•
•

6.

Demolition Shot Record(s);
Site Daily Operational and Safety Logs;
MEC Operations Daily/Weekly Report;
Safety Training Attendance Forms, for the initial site hazard training;
Safety Training Attendance Forms for Daily Tailgate Safety Briefings; and
Daily Safety Inspection Log.

REFERENCES
•
•
•
•
•
•
•
•
•

Department of Defense (DOD) 4145.26-M, Contractor's Safety Manual for Ammunition and Explosives
DOD 6055.09, DOD Ammunition and Explosives Safety Standards
DOD Instruction 4140.62, Material Potentially Presenting an Explosive Hazard
DOD 4140.28-M, Volume 2 Defense Demilitarization
Alcohol Tobacco and Firearms (ATF) 5400.7, ATF Explosives Laws and Regulations
Applicable sections of Department of Transportation (DOT), 49 Code of Federal Regulations
(CFR) Parts 100 to 199
Procedures for Demolition of Multiple Rounds Consolidated Shots on OE Sites
Use of Sandbags for Mitigation of Fragmentation and Blasts Effects due to Intentional Detonation of Munitions (HNC-ED-CS-S-98-7)
Use of Water for Mitigation of Fragmentation and Blasts Effects due to Intentional Detonation of
Munitions (HNC-ED-CS-S-00-3)
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7.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

12/23/14

Initial Release

n/a

01

02/18/15

General review and update

Scheduled review

02

10/06/15

Corrected language and changed attached exhibits to
references

Scheduled review

03

03/06/17

Added references to the GEQ and BEM (Section 5.1)

Army review comments

04

07/10/18

Clarified the separation distance between radio frequency energy transmitters and unshielded electric blasting
caps (Section 5.1, bullet list); updated reference for DOD
6055.09 (Section 6)

Army review comments

Parsons

Page 17 of 17

ENVIRONMENTAL PROGRAM PROCEDURE

MEC OPERATIONS

Procedure #

Title:

Revision #

MEC-02

MPPEH INSPECTION, CERTIFICATION, AND FINAL
DISPOSITION

05

Effective Date:

Approved By:

Last Revised:

07/10/2018

Mike Coon, MEC Operations Manager

07/10/2018

1.

PURPOSE

The purpose of this SOP is to standardize the procedures used in the handling, inspection, certification,
and final disposition of all: “other debris” (i.e., debris unrelated to munitions or range operations),
munitions debris (MD), range-related debris (RRD), and material potentially presenting an explosive
hazard (MPPEH), which includes material documented as safe (MDAS) and material documented as an
explosive hazard (MDEH). This SOP is applicable to all operations, which are related to the collection,
processing and disposition or might involve encountering: other debris, MD, RRD, and MPPEH.

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Site Manager

Responsible for enforcing this SOP. In conjunction with Government onsite safety
representative, will select an appropriate location for sorting/processing, ensuring the selected
area is secure to the extent possible. If qualified, can also perform role of SUXOS.

SUXOS

Periodically confirms MDAS and RRD are free of explosive hazards, and ensures inspected
material is segregated and secured in a closed, labeled, and sealed container. Signs DD
Form 1348-1A as “certifier”.

UXOSO

Ensures this SOP and applicable approved work plans are followed. Responsible for the safe
handling, processing and classification of MPPEH and other debris. Ensures personnel
handling MPPEH and RRD are qualified UXO technicians and are wearing adequate PPE.
Conducts periodic safety inspections of the MPPEH handling process. Reports inspection
findings to Parsons PM, Parsons Safety and Health Manager, and site management personnel.

UXOQCS

Responsible for proper separation/segregation of debris. Conducts periodic inspections of
inspected material and lockable containers to ensure material is correctly classified and stored
per this SOP, and periodic quality inspections of MPPEH handling process. Ensures DD Form
1348-1A is properly executed and signs as “verifier” if Government onsite safety representative
not present.

UXO Tech III

Performs 100% re-inspection of each item recovered to confirm status/condition per this SOP.

UXO Tech II
(or higher)

Performs initial 100% inspection of each item recovered to determine status/condition per this
SOP.

UXO Tech I

Tentatively identifies a located item as MPPEH. Confirmation of tentative identification is
subsequently required by a UXO Tech II or higher.

UXO Sweep
Personnel

Can mark suspected items. Is NOT permitted to perform any assessment of a suspect item to
determine its status

Parsons

Page 1 of 6

ENVIRONMENTAL PROGRAM PROCEDURE

MEC OPERATIONS

Procedure #

Title:

Revision #

MEC-02

MPPEH INSPECTION, CERTIFICATION, AND FINAL
DISPOSITION

05

Effective Date:

Approved By:

Last Revised:

07/10/2018

Mike Coon, MEC Operations Manager

07/10/2018

3.

RELEVANT DEFINITIONS

Term

Definition

Material
Documented as
Safe (MDAS)

MPPEH that has been assessed and documented as not presenting an explosive hazard and
for which the chain of custody has been established and maintained. This material is no longer
considered to be MPPEH.

Material
Documented as
an Explosive
Hazard (MDEH)

MPPEH that cannot be documented as MDAS, that has been assessed and documented as to
the maximum explosive hazards the material is known or suspected to present, and for which
the chain of custody has been established and maintained. This material is no longer
considered to be MPPEH. (The MDEH characterization only addresses the explosives safety
status of the material.)

Munitions and
Explosives of
Concern (MEC)

This term, which distinguishes specific categories of military munitions that may pose unique
explosives safety risks, means: (a) Unexploded Ordnance (UXO), as defined in 10 U.S.C. 2710
(e) (9); (b) Discarded Military Munitions (DMM), as defined in 10 U.S.C. 2710 (e) (2), or
(c) Munitions constituents (e.g., TNT, RDX) present in high enough concentrations to pose an
explosive hazard.

Material
Potentially
Presenting an
Explosive Hazard
(MPPEH)

Material potentially containing explosives or munitions (e.g., munitions containers and
packaging material; munitions debris remaining after munitions use, demilitarization, or
disposal; and RRD); or material potentially contaminated with a high enough concentration of
explosives such that the material presents an explosive hazard. Does NOT include munitions
within DoD’s established munitions management system and other hazardous items that may
present explosion hazards (e.g., gasoline cans, compressed gas cylinders) that are not
munitions and are not intended for use as munitions.

Munitions debris

Remnants of munitions (e.g., fragments, penetrators, projectiles, shell casings, links, fins)
remaining after munitions use, demilitarization, or disposal.

Other debris

Debris found on operational ranges or munitions response sites that may be removed as part of
a range clearance or munitions response, but that is not related to range- or munitions-related
operations (e.g., rebar, household items, automobile parts, fence posts and wire, etc.).

RRD

Debris, other than munitions debris, found on operational ranges or munitions response sites
that may be removed as part of a range clearance or munitions response that is related to
range- or munitions-related operations (e.g., target debris, munitions packaging, etc.).

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

None

Not applicable.
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5.

PROCEDURE

5.1. MPPEH Processing
5.1.1.

Initial Inspection/Processing

Upon discovery of MPPEH, a UXO Technician II or higher will inspect the item to determine its identity
and associated hazards. Once the UXO Technician II or higher is satisfied that they have tentatively
identified the item, the item will be given one of three classifications: MDEH (hazardous); MDAS and
munitions debris (non-hazardous); or RRD and other debris. At this point the item will be shown to the
Team Leader, who will verify the classification, and the result will be documented in accordance with the
approved Work Plan and associated SOPs. If an item cannot be positively identified as non-hazardous, it
will be assumed to be MDEH. Items classified as MDEH will be handled in accordance with the approved
Work Plan and may be processed for demolition, venting, or demilitarization in accordance with the
approved Work Plan and associated SOPs.

5.1.2.

Confirmation and Secondary Inspection/Processing

When items are loaded onto a vehicle for transport to the debris processing/storage area, the senior UXO
technician present, a minimum of a UXO Tech III, will re-inspect each item as it is placed on the vehicle,
maintaining segregation between the three material classification types, to ensure that no items were
improperly identified or co-mingled with another material type. Those items that are either considered
hazardous or undetermined will be processed for demolition, venting, or demilitarization (see above).
Those items considered non-hazardous will be transported to the debris processing/storage area.

5.1.3.

Segregation and Tertiary Inspection/Processing

5.1.3.1. Upon arrival at the debris processing/storage area, the items will be inspected for a third time
for hazardous components and then segregated by debris type: MDAS and MD in one container and
RRD and other debris in another. If regulated items (e.g., tires, batteries, asbestos, and lead paint) are
encountered, they will be segregated by type and disposed of in accordance with federal and state
regulations.
5.1.3.2. Items may be further segregated by metal type if there is a large volume of material. The most
common metal types are: steel, aluminum, copper, brass, and mixed metals. In some instances, the
volume of recovered items does not support segregation; therefore, all the recovered items would be
placed in the same container. If a hazardous item is encountered, it will be placed in a predetermined,
secure location within the processing/storage area awaiting pickup and transport to a suitable demolition
site.

5.2. Debris Containerization
5.2.1.

Type and Size of Container

As the items are being inspected for the third time, they will be placed in either segregated metal lockable
containers or all-metals lockable containers. Lockable containers come in a variety of sizes and shapes,
from 30-gallon drums to 40 cubic foot roll-offs. Container choice will be based on on the volume and
variety of metals and the handling capabilities of the site and end recipient. The only constant is the
requirement to be able to lock and/or seal the container to ensure chain-of-custody from initial inspection
to final disposition.
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5.2.2.

Locking, and/or Sealing

Regardless of the type of container selected, the container will be closed and locked and/or sealed when
not in use. If the container is not capable of being locked, a seal can be used as long as it will be broken
in the act of opening the container. If a lock is used, the UXOQCS will be responsible for securing the
key(s) and ensuring the container(s) are properly locked and/or sealed prior to departing the site after the
day’s activities. In addition, he will inspect the container(s) each workday morning to ensure their integrity.
If a seal is used either in conjunction with a lock or separately, the number on the seal, or other form of
identification, of the container(s), will be recorded or checked as above. If one of the containers has been
tampered with, the seal numbers don’t match the log, it will be immediately reported to the site
manager/SUXOS. The UXOQCS, in conjunction with the Government onsite safety representative, will
determine if it will be necessary to re-inspect the entire contents of the container(s).

5.2.3.

Labeling

The container will be clearly labeled outside with a unique identification number and the following
information:
•
•
•
•
•

USACE district;
Installation or site name;
Parsons;
Unique identification number commencing with 0001; and
Seal identification number.

5.3. Documentation
5.3.1.

DD Form 1348-1A

5.3.1.1. All shipments of debris, other than other debris, shall have a DD Form 1348-1A completed as
the certification/verification document. It must clearly show the typed or printed names of the certifier (Site
manager/SUXOS) and verifier (Government onsite safety representative), organization, signature, and
the home office phone number and field office phone number, if applicable, of the individuals certifying
and verifying the contents. In the event a Government onsite safety representative is not present, the
verification can be delegated to the UXOQCS or a similarly trained individual. In addition, the DD Form
1348-1A shall indicate the following:
•
•
•
•
•

Basic material content (brass, copper, steel etc.);
Estimated weight;
Unique identification of the containers;
Location where contents was recovered; and
Seal identification number relating to the container identification.

5.3.1.2. Each DD Form 1348-1A will also contain the following statement signed by the certifying and
verifying individuals:
“This certifies that the material listed has been 100 percent properly inspected and, to the
best of our knowledge and belief, are free of explosive hazards, engine fluids, illuminating
dials, and other visible liquid HTRW materials.”
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5.3.2.

Miscellaneous

Local directives may require additional documentation to be prepared. It is the responsibility of the
UXOQCS to check with local authorities for these directives and respond accordingly.

5.4. Chain-of-Custody
Throughout the debris handling process, a chain-of-custody procedure will be used to ensure that there is
no accidental or deliberate cross contamination of the containers. While the material remains onsite, it is
the responsibility of the site manager/SUXOS and the UXOQCS to maintain control of the containers.
When the containers are being shipped to a receiving facility, the driver, regardless of his affiliation, will
sign for the containers and will likewise obtain the signature of the receiving individual at each delivery
location. Signed copies of the DD Form 1348-1A and the Chain-of-Custody form shall be included in the
final report.

5.5. Transportation
The transport of the certified/verified containers does not require any special permits, placards, or
precautions since the contents are classified as scrap metal. Likewise, the transport of the debris to the
processing yard does not require any special transport requirements since it has been inspected twice
prior to being loaded onto a vehicle. In the event MDEH is to be transported on or off-site, it will be
accomplished in accordance with DoD 6055.09, Volume 7 and the approved Munitions Response Safety
Submission or Site Plan.

5.6. Final Disposition
Upon receipt of the containers by the recipient(s), they will prepare a statement on company letterhead
stating: “the contents of the containers will not be sold, traded, or otherwise given to another party until
such time as the contents have been smelted, crushed, or processed in such a manner as to render them
unrecognizable as an item of ordnance.” This statement will also be included in the final report.

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

DoD Instruction 4140.62, Material Potentially Presenting
an Explosive Hazard

Describes DoD policy and responsibilities for the
management and disposition of MPPEH.

DoD Directive 4160.21-M, Defense Material Disposition
Manual

Implements the policy and procedures of DoD relating to
the demilitarization of military items, defense articles, and
defense services, and which are owned or procured by
or under the control of the US Military Services/Defense
Agencies.

DoD 6055.09, DoD Ammunition and Explosives Safety
Standards

Establishes explosives safety standards for the DoD.

USACE EM 385-1-97, Explosives Safety and Health
Requirements Manual

Establishes specific standards and language for
MPPEH/MEC/MDAS handling and turn-in.

40 CFR 261.6, RCRA Exclusion for Recyclable Scrap
Metal

Establishes exclusions for scrap metal that is not
considered solid waste.
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7.

EXHIBITS

None.

8.

REVISION HISTORY

Rev.

Date

Summary of Changes

Reason for Revision

00

04/26/13

Initial Release

n/a

01

02/18/15

General review and update

Scheduled review

02

10/06/15

Minor typographical changes

Scheduled review

03

03/06/17

Deleted references to SOP MEC-01, MEC-04, and
MEC-05 (Section 5.1.1)

Army review comments

04

03/20/17

Clarified several acronyms (Sections 1 and 3) and
clarified initial inspection responsibilities (Section 5.1.1)

Army review comments

05

07/10/18

Updated references for DOD 6055.09 (Sections 5.5 and
6)

Army review comments
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1.

PURPOSE

The purpose of this SOP is to provide the minimum procedures applicable to the performance of
munitions and explosives of concern (MEC) escort and MEC avoidance operations at sites where surface
and subsurface explosive hazards are present. The SOP also describes the procedures for down-hole
magnetometry (i.e., anomaly avoidance used while advancing soil borings or groundwater wells).

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

UXOSO

Determines in which site areas MEC escorts are required and which personnel require escort.

MEC Escort

Conducts MEC escort and anomaly avoidance activities for non-UXO qualified personnel
during intrusive activities in potential MEC hazard areas, or during other operations where nonUXO qualified personnel might be exposed to MEC hazards. Must be a qualified UXO
Technician II or higher.

Site Geologist

Identifies undisturbed soil during augering/drilling operations.

3.

RELEVANT DEFINITIONS

Term

Definition

None

Not applicable.

4.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Metal Detector

Instrument used to detect surface and/or subsurface anomalies indicating potential MEC.
Typically instruments used are analog (e.g., Schonstedt magnetic locator, White’s metal
detector), but may also use digital instruments (e.g., EM61-MK2). Similar instruments attached
to cables will be used for down-hole anomaly avoidance (e.g., Schonstedt MG 230/235
Borehole Gradiometer).

GPS Unit

Used to record the location of any MEC or MPPEH found during MEC escort or avoidance

5.

PROCEDURE

5.1. Health and Safety
All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
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exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.

5.2. Confirm Instrument Function
5.2.1. Perform Function Test
Prior to conducting MEC escort or avoidance activities, the MEC Escort (i.e., instrument operator) will
complete an instrument function test to confirm the metals detector being used can detect surface and/or
subsurface metallic items. The requirements for the function test, including the required measurement
performance criteria (MPCs) are described in the work plan.

5.2.2. Document Test Results
Following completion of the function test, the instrument operator will record the results in accordance
with the work plan. If the instrument or operator does not pass the function test, corrective actions will be
performed as described in the work plan.

5.3. Provide Preparatory Safety Briefing
Prior to any MEC escort or anomaly avoidance activities, the MEC Escort and non-UXO trained personnel
performing the planned activity will review the anticipated work location, the ingress/egress routes, and
the planned activities. This review will involve a discussion of the overall operation, possible hazards, and
potential areas of concern.

5.4. Conduct MEC Escort and Anomaly Avoidance
5.4.1. MEC Escort
When working in areas where non-UXO trained personnel may be exposed to surface explosive hazards
(e.g., performing geophysical surveys), the MEC Escort will accompany those personnel, performing
metal detector-assisted visual surveys/surface sweeps to check for and avoid possible surface MEC. The
swept area(s) shall be at least three feet wide and, if vehicles are involved, as wide as the widest vehicle
that will use that route. The MEC Escort will instruct the non-UXO trained personnel to avoid areas where
potential hazards are detected. Confirmed MEC items observed will be reported to the UXOSO.

5.4.2. Anomaly Avoidance
Prior to non-UXO trained personnel conducting intrusive activities (e.g., placing survey stakes, burying
seed items, collecting soil samples, etc.) in areas with potential subsurface explosive hazards the MEC
Escort will conduct MEC avoidance. Prior to conducting the intrusive activity, the MEC Escort will use a
metal detector to check the planned intrusive location for surface hazards and subsurface anomalies that
might indicate buried MEC. If surface hazards or subsurface anomalies are detected, the MEC Escort will
advise the non-UXO trained personnel of the hazards and instruct them to select an offset or alternate
location for the intrusive activity. This modified location will be checked by the MEC Escort for surface
hazards and subsurface anomalies, and the process will be repeated until an anomaly-free area is
located for the intrusive activity. Confirmed MEC items observed will be reported to the UXOSO.

5.5. Conduct Down-Hole Anomaly Avoidance
5.5.1. Initial Anomaly Avoidance
The MEC Escort will conduct down-hole magnetometry for MEC avoidance when augering or drilling
(e.g., collecting soil borings, installing groundwater wells, etc.) in areas with potential subsurface
explosive hazards. When the proposed augering or drilling location is identified, the MEC Escort will
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conduct anomaly avoidance as described in Section 5.4.2 before intrusive activity is conducted. If the
MEC Escort determines the proposed location is free of surface and subsurface magnetic anomalies to a
depth of two (2) feet, the auger or drill will be advanced. If the location is not anomaly free, the MEC
Escort will advise the auger/drilling team of the hazards and instruct them to select an offset or alternate
location for the intrusive activity and repeat the anomaly avoidance process as described in Section 5.4.2.

5.5.2. Down-Hole Anomaly Avoidance
5.5.2.1. During augering/drilling, the MEC Escort will check the hole every two (2) feet using a downhole magnetometer. This will be achieved by lowering a down-hole magnetometer (Schonstedt MG 230
or equivalent) to the borehole bottom and monitoring the instruments audible signal and panel reading for
intensity signatures. This process will be repeated every two (2) feet until borehole depth is reached or
undisturbed soil is encountered as identified by the Site Geologist.
5.5.2.2. To avoid potential magnetic interference, the probe rods or corebarrel will be withdrawn from
the boring prior to conducting down-hole magnetometry. If the drill rig or other equipment/vehicles are
creating interference, the interfering item(s) shall be relocated outside the interference range of the
downhole magnetometer during the drill hole inspections.
5.5.2.3. If subsurface magnetic anomalies indicating the potential presence of MEC are encountered
and the drill hole cannot be completed, the drill hole will be terminated and backfilled with the removed
sediment cuttings. An alternative location will be selected and the process will be repeated starting from
Section 5.5.1.
5.5.2.4. If the soils are loose and collapsing into the hole, a polyvinyl pipe (PVC) pipe with a diameter
that will allow passage of the downhole probe will be inserted inside the steel casing prior to its removal to
maintain an open boring. Once an anomaly-free pilot hole has been advanced to the undisturbed native
soil contact as determined by the Site Geologist, the hole will be stopped and the location will be marked
with a wooden stake for later advancement. The actual borehole will only be advanced in the same
location as the cleared pilot hole. If the cleared boring is not intended as a pilot hole to be returned to
later, the boring may continue to its intended target depth without MEC avoidance procedures. If desired,
multiple locations may be “pre-cleared” ahead of the actual boring installation (i.e., “pilot holes”).

6.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

None

Not applicable.

7.

EXHIBITS

None.

8.
Rev.
0

REVISION HISTORY
Date

Summary of Changes

Reason for Revision

02/18/15

Initial Release

n/a
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1.

PURPOSE

The purpose of this standard operating procedure (SOP) is to provide procedures for visual/instrument
aided surface sweeps and subsurface intrusive investigations using analog detection instruments of land
areas potentially containing munitions and explosives of concern (MEC), material potentially presenting
an explosive hazard (MPPEH), munitions debris (MD), range-related debris (RRD), and other debris. (The
procedure does not address procedures for underwater investigations.)

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Site Manager

Directs day to day site operations; ensures that work is performed per SOPs

SUXOS

Plans and directs the execution of all site MEC related operations

UXOSO/UXOQCS

Ensures work is performed safely and in accordance with the approved site-specific plans

UXO Tech III

Team leader for field work

UXO Tech I or II
(or higher)

Assist team lead during intrusive excavations

3.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Analog metal
detector

An instrument such as a Schonstedt magnetic locator, Whites metal detector, or equivalent that
produce an audible output, a meter deflection, and/or numeric output that is interpreted in real
time by the instrument operator. The instrument is used for analog surveys, to pinpoint anomaly
locations, and to confirm that holes are clear at completion of each dig.

Excavation Tools

Picks, shovels, or an excavator are used to extract buried items and backfill the hole.

Whiteboard

Whiteboard, markers, and ruler to document MEC and MPPEH.

GPS Unit

Used to record the locations of recovered items and lay out search boundaries.

Tablet PDA

Tablet computer or cell phone used to record field data in pre-programmed apps.

Digital Camera

Used to take photographs of MEC or other recovered items of interest. May be incorporated
into tablet or cell phone.
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4.

PROCEDURE

4.1.

Health and Safety

4.1.1. General
4.1.1.1. All elements of this procedure will be conducted in accordance with the approved site safety
and health plan, including but not limited to specified requirements for training, personal protective
equipment (PPE), exposure monitoring and air sampling, etc. The UXOSO or designated representative
will review the relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.
4.1.1.2. All personnel engaged in analog MEC removal operations must be thoroughly trained in
explosive safety, be capable of recognizing hazardous situations, and be capable of taking prompt
corrective action. Analog MEC removal operations will not be conducted without authorization, approved
plans/SOPs, qualified and trained UXO personnel, and proper search and safety equipment.
4.1.1.3. The minimum qualification standards for the various UXO positions (Senior UXO Supervisor,
UXO Safety Officer, UXO Quality Control Specialist, Tech I, II, III, etc.) in the project can be found in the
Department of Defense Explosives Safety Board (DDESB) Technical Paper (TP) 18.

4.1.2. Exclusion Zone and Team Separation Distance
4.1.2.1. The unintentional detonation horizontal fragmentation distance for the munition with the
greatest fragment distance (MGFD) will be used to calculate the Exclusion Zone (EZ) for clearance
operations. The UXOSO establishes the EZ based on the MGFD, as stated in the approved ESP
(Explosives Site Plan) or ESS (Explosives Safety Submission). If a MEC item is encountered with a
greater MGFD, the EZ will be adjusted accordingly.
4.1.2.2.

The team separation distance will be determined in accordance with the approved ESS or ESP.

4.2. Precedent
In the event of a conflict or discrepancy, specific work plan instructions shall take precedent over this
SOP. In the absence of site specific instructions, the applicable sections of this SOP shall be followed.

4.3. Preparatory Actions
4.3.1. Coordination
The site management team (SUXOS, UXOSO, and UXOQCS) will hold a coordination meeting to discuss
roles and responsibilities before surface sweep or intrusive operations commence at a project site. The
meeting will address specific elements of planning and organizational responsibilities and will include, but
not be limited to, the following topics:
•
•
•
•

Exclusion zones and minimum safe distances.
Equipment checks and maintenance.
Team composition and assignments.
MEC removal procedures.

4.3.2. Site Preparation (including Brush Clearance and Seeding)
Before teams are sent to intrusively investigate or surface sweep an area, the SUXOS will confirm that
necessary preparatory actions have been performed, such as required brush clearance and placement of
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seeds. The SUXOS will not send intrusive or surface sweep teams to an area before the necessary
preparatory actions have been performed.

4.3.3. Instrument Testing
Before performing analog detection (i.e., Schonstedt magnetic locator, Whites metal detector, or
equivalent instrument) and positioning (i.e., GPS) equipment operators will test their devices as described
in the work plan or QAPP Worksheet #22. The UXOQCS will ensure that the results of the equipment
tests are documented in accordance with the work plan. If the instrument or operator does not pass the
function test, corrective actions will be performed as described in the work plan.

4.4. Analog Subsurface Investigation Procedures
Analog MEC removal activities will not be conducted until the following requirements have been met:
•
•
•

Training (both general and site-specific) has been conducted.
Proper equipment/vehicle checks have been completed.
The appropriate EZ is established based upon the MGFD.

4.4.1. Intrusive Team Composition
4.4.1.1.

The intrusive team shall:

1. Be supervised by a qualified UXO Technician III.
2. Comprise a minimum of two UXO qualified personnel (i.e., UXO Technician II or higher), one of
which will be the UXO Technician III, and up to six (6) additional personnel.
4.4.1.2. The UXO Technician III will be the assigned Team Leader and will be responsible for
coordinating team activities to accomplish the daily work assignments in a safe, effective manner.

4.4.2. Clearance Boundaries and Sweep Lanes
Prior to beginning the analog MEC removal, the corners/boundaries of the work areas will be staked or
marked to provide navigational guidance for the team performing the clearance. MEC avoidance
procedures will be employed prior to placing any marking stakes in accordance with SOP MEC-03. The
analog intrusive operations (‘mag and flag’ or ‘mag and dig’) will be conducted in lanes. The width of the
lanes will be determined on a site by site basis depending on the terrain and the vegetation in accordance
with the approved work plan. Lanes will be marked using rope or similar methods to ensure 100%
coverage. In all cases, lane widths shall be such than an operator can sweep the entire width, with
overlap into adjacent lanes, while standing in the center of the lane.

4.4.3. Perform Analog Subsurface Operations
4.4.3.1. After the EZ has been established, the Team Leader will notify the SUXOS that the team is
ready to begin operations. When approval to begin the analog intrusive operation is received, the team
will enter the work area.
4.4.3.2.
•
•

The following actions will take place during the analog subsurface operations:
Locations of confirmed anomalies will be marked in the field with non-metallic survey pin flags
for subsequent investigation or will be excavated immediately using the procedures described
SOP MEC-05.
Personnel excavating an anomaly will initially remove approximately 6 inches of soil at the
anomaly location. Excavations using heavy equipment will be conducted offset laterally from
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•
•
•

the suspected MEC item or anomaly being investigated. Following initial excavation, the
excavation team will conduct a visual and instrument-assisted examination of the excavation.
This process will be repeated until the audible signal from the handheld instrument indicates
the anomaly source is close to the current floor of the excavation. Once this determination has
been made, additional soil will be removed by hand or hand tool until the anomaly is located.
Excavations will be continued until the anomaly source is resolved. Picks, tanker bars, and
similar devices will not be used to dig directly on a suspect item, but rather to the side to loosen
the soil for subsequent, gentler investigation.
Team leaders are responsible for conducting ongoing quality control checks behind the
sweepers to ensure the project quality objectives are being met.
Seeds collected will be kept segregated from other recovered material for turn-in to the
UXOQCS following analog intrusive operations completion.
MPPEH encountered during the analog intrusive operations will be handled in accordance with
the procedures described in SOPs MEC-01 and MEC-02.

4.4.3.3. The Team Leader will document operations using the tablet app or field form provided by the
management team, as well as documenting team activities in the team log book (hard copy or electronic).
The Team Leader will inform the SUXOS when analog intrusive activities are completed, and will also turn
in the seeds collected from each completed grid over to the UXOQCS. The completed log or tablet will be
submitted to the SUXOS for review and, if necessary, correction.

4.4.4. Post Clearance Actions
On completion of investigating each anomaly and any actions taken to address MEC/MPPEH
encountered, the dig team will refill the hole to grade, and follow any additional procedures described in
the work plan.

4.5. Surface Sweep Procedures
Analog MEC removal activities will not be conducted until the following requirements have been met:
•
•
•

Training (both general and site-specific) has been conducted.
Proper equipment/vehicle checks have been completed.
The appropriate EZ is established based upon the MGFD.

4.5.1. Sweep Team Composition
4.5.1.1.

When munitions response activities are limited to surface removals, the sweep team shall:

1. Be supervised by a qualified UXO Technician III.
2. Comprise a minimum of one UXO Technician III and one UXO Technician II and up to six (6)
UXO sweep personnel (for a total of eight [8] personnel). However, if the area to be cleared is
large, two (2) additional UXO Technician IIs and up to 12 UXO sweep personnel may be added
to the team (for a total of up to 22 personnel).
4.5.1.2. The UXO Technician III will be the assigned Team Leader and will be responsible for
coordinating team activities to accomplish the daily work assignments in a safe, effective manner. The
roles of UXO sweep personnel may also be performed by qualified UXO technicians.
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4.5.2. Sweep Boundaries
Prior to beginning the analog MEC removal, the corners/boundaries of the work areas will be staked or
marked to provide navigational guidance for the team performing the clearance. UXO Avoidance
procedures will be employed prior to placing any marking stakes in accordance with SOP MEC-03.

4.5.3. Perform Surface Sweep
4.5.3.1. After the EZ has been established, the Team Leader will notify the SUXOS that the team is
ready to begin operations. When approval to begin the clearance/reconnaissance operation is received,
the team will enter the work area. The clearance team will form a line abreast, spaced in a manner that
permits a slight visual or instrument overlap of individual lanes. The team member on one end of the line
will act as the guide and navigate a straight path along the marked boundary line. The team will maintain
even spacing and alignment with the guide. The team member on the opposite end of the line will mark
the border of each sweep providing a clear delineation of the sweep boundary. The team will use this line
on their return trips. The Team Leader will determine which technique will be used to mark the sweep
boundaries (line, marking flags, cones, etc.) The marked boundary will guide the next pass as the sweep
progresses.
4.5.3.2.
•
•
•
•

•

The following actions will take place during the surface sweep:
Each Team Leader will have a means to record the locations of MEC or MPPEH discovered
and other required information before removing the item (typically a GPS unit or tablet with
internal GPS).
All visible items (or partially visible) with dimensions exceeding the minimum required size
described in the work plan will be removed by hand once a UXO technician determines the item
is not MEC or MPPEH. The Team Leader will be notified immediately if MEC is located.
MPPEH will be processed of in accordance with approved procedures in SOPs MEC-01 and
MEC-02.
The surface seeds collected will be kept segregated from the cleared material for turn-in to the
UXOQCS following surface sweep completion. If not serial numbered, the seeds from each grid
swept will be kept separate to allow the UXOQCS to check the individual totals of seeds
removed from each grid.
All appropriate documentation for data collection and MEC discovery will be completed.
Documentation will include total weight per grid/transect and a summary of identifiable
munitions types for all MD and specific location, type, status, disposition, and a picture for each
MEC item.

4.5.3.3. The Team Leader will document operations using the tablet app or field form provided by the
management team, as well as documenting team activities in the team log book (hard copy or electronic).
The Team Leader will inform the SUXOS when sweep activities are completed, and will also turn in the
seeds collected from each completed grid over to the UXOQCS. The completed log or tablet will be
submitted to the SUXOS for review and, if necessary, correction.
4.5.3.4.

Clearance teams are subject to QC inspection at any time.

4.6. Disposition, Handling, Transportation, and Storage of MEC/MPPEH
MPPEH/MEC encountered during the surface sweep or intrusive operations will be handled and disposed
of in accordance with procedures described in the approved work plan and SOPs MEC-01 and MEC-02.
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5.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

USACE EM 385-1-97, Explosives Safety and Health
Requirements Manual

Establishes specific standards for UXO personnel team
composition.

6.

EXHIBITS AND TABLES

None.

7.
Rev.

REVISION HISTORY
Date

Summary of Changes

Reason for Revision

00

9/9/15

Initial Release

n/a

01

12/16/15

Revised Section 4.4 to indicate instruments other than a
Schonstedt can be used.

Clarification

02

1/13/16

Added analog instrument to equipment list

Correction

03

03/20/17

Clarified team compositions for analog subsurface
investigations and surface sweeps (Sections 5.1 and 6.1)

Army review comments

04

05/15/17

Reorganized SOP to align with equivalent procedure for
investigation of DGM anomalies; added section for
preparatory actions.

General update and corrective
action related to a project
nonconformance.
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1.

PURPOSE

The purpose of this Standard Operating procedure (SOP) is to identify the means and methods to be
employed when performing intrusive investigations of geophysical anomalies in areas known to be or
potentially containing with munitions and explosives of concern (MEC) and material potentially presenting
an explosive hazard (MPPEH). The procedure addresses intrusive investigation of anomalies identified by
both digital geophysical mapping (DGM) and advanced classification (AC) detection methods. (The
procedure does not address procedures for underwater investigations.)

2.

RESPONSIBILITIES

Role

SOP-specific Responsibilities

Site Manager

Directs day to day site operations; ensures that work is performed per SOPs

SUXOS

Plans and directs the execution of all site MEC related operations

UXOSO/UXOQCS

Ensures work is performed safely and in accordance with the approved site-specific plans

UXO Tech III

Team lead for intrusive investigations

UXO Tech I or II
(or higher)

Assist team lead during intrusive excavations

3.

REQUIRED EQUIPMENT

Equipment

Brief Description of Function and Purpose

Excavation Tools

Picks, shovels, or an excavator are used to dig holes and to backfill the hole.

Whiteboard
(AC digs only)

A whiteboard with visible ruled markings in centimeters; used to document the anomaly being
excavated; date; and depth, length, identification, and dig type of source(s).

Measuring Tape

Used to measure the depth below ground surface (BGS) in centimeters to an item or the depth
of the hole when no item is recovered.

Metal Detector

Used to pinpoint anomaly locations and to confirm that holes are clear at completion of each
dig. Digital instrument will be used for anomaly reacquisition and hole clearance, analog metal
detector (Schonstedt GA-52Cx or similar) may be used to pinpoint sources within open holes.

GPS Unit

Used to record the locations of MEC during all operations and all source locations for
classification digs. RTK GPS capable of sub-centimeter accuracy (Trimble R8 or similar).

Digital Camera

Digital camera or cell phone used to take photographs of MEC (non-classification digs) or the
whiteboard and source(s) recovered (classification digs).
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4.

PROCEDURE

4.1. Health and Safety
4.1.1.

General

4.1.1.1. All elements of this procedure will be conducted in accordance with the approved site safety
and health plan, including but not limited to specified requirements for training, personal protective
equipment (PPE), exposure monitoring and air sampling, etc. The UXOSO or designated representative
will review the relevant site-specific activity hazard analyses (AHAs) prior to implementing this SOP.
4.1.1.2. All personnel engaged in MEC removal operations must be thoroughly trained in explosives
safety, be capable of recognizing hazardous situations, and be capable of taking prompt corrective action.
MEC removal operations will not be conducted without authorization, approved plans/SOPs, qualified and
trained UXO personnel, and proper search and safety equipment.
4.1.1.3. The minimum qualification standards for the various UXO positions (Senior UXO Supervisor,
UXO Safety Officer, UXO Quality Control Specialist, Team Leader, etc.) in the project can be found in the
Department of Defense Explosives Safety Board (DDESB) Technical Paper (TP) 18.

4.1.2.

Exclusion Zone and Team Separation Distance

4.1.2.1. The unintentional detonation horizontal fragmentation distance for the munition with the
greatest fragment distance (MGFD) will be used to calculate the Exclusion Zone (EZ) for clearance
operations. The UXOSO establishes the EZ based on the MGFD, as stated in the approved ESP
(Explosives Site Plan) or ESS (Explosives Safety Submission). If a MEC item is encountered with a
greater MGFD, the EZ will be adjusted accordingly.
4.1.2.2.

The team separation distance will be determined in accordance with the approved ESS or ESP.

4.2. Precedent
In the event of a conflict or discrepancy, site-specific work plan instructions shall take precedent over this
SOP. In the absence of site-specific instructions, the applicable sections of this SOP shall be followed.

4.3. Preparatory Actions
4.3.1.

Coordination Meeting

The site management team (SUXOS, UXOSO, and UXOQCS) will hold a coordination meeting to discuss
roles and responsibilities before intrusive operations commence at a project site. The meeting will
address specific elements of planning and organizational responsibilities and will include, but not be
limited to, the following topics:
•
•
•
•

Exclusion zones and minimum safe distances.
Equipment checks and maintenance.
Team composition and assignments.
MEC removal procedures.
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4.3.2.

Site Preparation (including Brush Clearance)

Before teams are sent to intrusively investigate an area, the SUXOS will confirm that necessary
preparatory actions have been performed, such as required brush clearance. The SUXOS will not send
intrusive teams to an area before the necessary preparatory actions have been performed.

4.4. Intrusive Team Composition
4.4.1

The intrusive team shall:
1. Be supervised by a qualified UXO Technician III.
2. Comprise a minimum of two UXO qualified personnel (i.e., UXO Technician II or higher), one of
which will be the UXO Technician III, and up to six (6) additional personnel.

4.4.2 The UXO Technician III will be the assigned Team Leader and will be responsible for coordinating
team activities to accomplish the daily work assignments in a safe, effective manner.

4.5. Intrusive Investigation of DGM Anomalies
Intrusive investigation will not be conducted until the following requirements have been met:
•
•
•

4.5.1.

Training (both general and site-specific) has been conducted.
Proper equipment/vehicle checks have been completed.
The appropriate EZ is established based upon the MGFD.

Excavation Procedures for DGM Anomalies

4.5.1.1. Anomaly locations will be identified using either the procedures outlined in SOP MEC-04 or
SOP DGM-05 (DGM reacquisition). Personnel excavating an anomaly will initially remove approximately
6 inches of soil at the anomaly location. Excavations using heavy equipment will be conducted offset
laterally from the suspected MEC item or anomaly being investigated. Following initial excavation, the
excavation team will conduct a visual and instrument-assisted examination of the excavation.
4.5.1.2. This process will be repeated until the audible signal from the handheld magnetometer
indicates the anomaly source is close to the current floor of the excavation. Once this determination has
been made, additional soil will be removed using hand tools or by hand until the anomaly is located.
Excavations will be continued until the anomaly source is resolved.

4.5.2.

Recording Data for DGM Anomaly Excavation Results

4.5.2.1. Individual records (“dig sheets”) will be maintained and updated to record and account for all
materials encountered during intrusive investigations to include MPPEH and non-munitions related items
(i.e., “other debris”). These dig sheet entries will be made indicating the type and depth of recovered
items and any additional information listed in the work plan.
4.5.2.2. The Team Leader will mark the locations of any MEC/MPPEH discovered and document other
information as specified in the work plan. MEC/MMPEH encountered during intrusive activities will be
handled and disposed of as described in SOP MEC-01 and SOP MEC-02.
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4.5.3.

Procedure to Declare Intrusive Investigation Complete for DGM Anomalies

4.5.3.1. Once the source of an anomaly has been identified and any necessary MEC operations have
been completed, the excavation will be filled in and tamped to the approximate consistency and grade of
the surrounding soil and any removed sod will be replaced. To the greatest extent possible, the
excavation site will be restored to its original condition.
4.5.3.2. When intrusive investigation in a survey unit is considered complete, the Intrusive Team Leader
will document the investigation status before moving to the next survey unit. Each survey unit completed
by the Intrusive Team Leader will be subjected to QC checks by the UXOQCS and Project Geophysicist
to confirm that the MPCs/MQOs described in the work plan have been achieved. The Project and/or Site
Geophysicists may also require reinvestigation of any anomaly for which they consider the stated source
to be unrepresentative of the geophysical data from which the anomaly was identified.

4.6. Intrusive Investigation of Advanced Classification Anomalies
Intrusive investigation will not be conducted until the following requirements have been met:
•
•
•

4.6.1.

Training (both general and site-specific) has been conducted.
Proper equipment/vehicle checks have been completed.
The appropriate EZ is established based upon the MGFD.

Excavation Procedures for AC Anomalies

The excavation of AC anomalies will follow the same procedures described in Section 4.5.1.

4.6.2.

Recording Data for AC Anomaly Excavation Results

4.6.2.1. The following data should be recorded during intrusive investigation of anomalies. To minimize
transcription errors, it is recommended that data be recorded directly into the Intrusive Investigation Data
Spreadsheet Format (hereafter referred to as the data spreadsheet) included in Attachment 1 during
field work via PDA, tablet, etc. If this is not possible, care will be taken when transcribing data from field
notes and photographs. The data listed below will be collected only if the operation can be conducted
safely. Data submittal instructions are provided in the last section.
4.6.2.2. Anomaly Number: Identify the anomaly (target) number, including site-prefix, corresponding to
the final dig list. (Examples provided in this document are from Camp Beale and have the prefix CB.)
4.6.2.3. Item Depth: Measure the depth below ground surface (bgs) in centimeters using a ruled
straight edge from a horizontal guide at ground surface to the geometric center of the item. Depths will be
measured to an accuracy of plus or minus one inch (approximately 2.5 centimeters).
4.6.2.4. Item Length: Measure the length in centimeters using a ruled straight edge along the greatest
length of the item.
4.6.2.5. Identification/Description: Describe the item if it can be identified (e.g., 4.2-inch mortar base
plate, aluminum can, large bolt, nail). Use the same item identification label for similar types of items to
enable future data spreadsheet sorting when possible (e.g., frag, fuze, 37mm [intact]). If the item is MEC
or munitions debris (MD) identify the specific munition type if possible.
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4.6.2.6.
•
•
•
•
•
•
•

Anomaly Type: Classify the anomaly type as appropriate using the options noted below.
MEC – munitions and explosives of concern
MD – munitions debris
RRD – range-related debris
OD – other debris (i.e., debris/trash that is not related to munitions use)
NC – no contact
S – seed
Other – must include explanatory text in comments

4.6.2.7. Measured Item Location: Record the approximate center of the item’s recovered location with
an RTK GPS to an accuracy of 2cm in Easting and Northing and 4cm in vertical. Note: In open areas with
reliable GPS, search no farther than 60cm from the flag/predicted location for the target (see
Section 4.6.3.d.).
4.6.2.8.

Dig Date: Provide the date of the intrusive investigation field activity.

4.6.2.9. Digital Photographs: Take a digital photograph of all metal items found at each anomaly with
the items in front of a whiteboard with visible ruled markings in centimeters, the anomaly number, depth,
length, identification, dig type, and date (it is not necessary to provide measured item location or delta on
the whiteboard). Photographs for hot rock or hot soil sources only need to show the hole excavated.
Ensure photographs are clear and free of shadows and whiteboard writing is legible. Example
photographs are provided in Section 6. Note: High-resolution photographs prove cumbersome to
transmit, particularly wirelessly from remote locations. Camera resolution/quality settings that result in an
image file size of approximately 100-200 KB and clearly show the item and recorded data are sufficient.

4.6.3.

Examples of Recorded Data for AC Anomalies

a. Single Contacts
An example photograph and data spreadsheet entry for a single contact are provided as Exhibit 1 and
Table 1.

b. Displaced Contacts
If the item is displaced before its location can be measured, an approximate location will be recorded if
the intrusive team believes they saw where the item came from within 5cm. Such cases will be noted in
the photograph and data spreadsheet with the abbreviation AL (approximate location). If the intrusive
team does not believe they can approximate the location within 5cm, NA (not applicable) will be recorded
in the photograph and data spreadsheet (see Exhibit 2 and Table 2).

c. Multiple Contacts
If investigation yields multiple contacts:
•
•

Create separate data spreadsheet entries and photographs for the five largest -sized items (up
to and including five). Beyond that, any remaining visible items will be identified in the data
spreadsheet (e.g., frag pit, group of nails), but no photograph is necessary.
Assign an identical Anomaly Number to multiple contacts recovered from the same hole. Do not
differentiate them with a, b, and c assignments.
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•

Photograph the five largest-sized items removed from a hole; multiple items can be placed on
the whiteboard for each photograph. If additional photographs are necessary, name the first
photograph as the anomaly number and additional photographs with a letter suffix (e.g., CB0140.jpg, CB-0140a.jpg, etc.). When multiple contacts are recorded in a single photograph,
corresponding data for each item should be recorded in a manner such that a data reviewer
can discern item from item (either using character symbols or a uniform order shown below).
Ensure each item’s recorded data are legible and clearly associated with a particular item (see
Exhibit 3 and Table 3).

d. No Contacts
If no items are recovered after following the procedures in Section 4.6.1, then document the anomaly as
a “No Contact” (see Exhibit 4 and Table 4).

e. Shared Anomalies
Document a single contact from shared anomalies in the photograph by including the anomaly IDs for
both, separated by a slash, and include a note in the data spreadsheet (see Exhibit 5 and Table 5). In
this instance, one photograph would be named and submitted as photograph CB- 555.jpg and a copy as
CB-556.jpg.

4.6.4.

Procedure to Declare Intrusive Investigation Complete for AC Anomalies

4.6.4.1. In open areas with reliable GPS, search no farther than 25cm from the flag for the target. This
is intended to prevent other anomalies from being excavated and minimize false shared anomalies.
4.6.4.2. Before declaring a dig complete, verify the depth BGS of the excavated item against the
estimated depth BGS on the dig list and the EM-61 or dynamic signal map.
4.6.4.3. When feasible, before declaring a dig complete, sweep the location with an EM-61 to determine
if any additional items remain.

4.7. Post Clearance Actions
On completion of investigating each anomaly and any actions taken to address MEC/MPPEH
encountered, the dig team will refill the hole to grade, and follow any additional procedures described in
the work plan.

4.8. Disposition, Handling, Transportation, and Storage of MPPEH/MEC
MPPEH/MEC encountered during intrusive operations will be handled and disposed of in accordance with
procedures described the approved work plan and SOPs MEC-01 and MEC-02.

5.

REFERENCES

Reference Title (Author)

Brief summary of relevance to this procedure

USACE EM 385-1-97, Explosives Safety and Health
Requirements Manual

Establishes specific standards for UXO personnel team
composition.
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6.

EXHIBITS AND TABLES
Exhibit 1

Example Photograph Documenting a Single Contact

Example intrusive investigation photograph documenting a single contact. Anomaly number, depth,
length, identification, dig type, and date are recorded on the whiteboard

Table 1

Example Spreadsheet Entry Documenting a Single Contact

Seed

Parsons

647317.8

4331182

647317.48

Date

Dig Type

11

Delta (m)

Length

37mm

Northing
(UTM,
Measured)

Identification

14

Easting
(UTM,
Measured)

Depth (cm,
measured)

CB‐139

Northing
(UTM,
predicted)

Photo
No.

CB‐139

Easting
(UTM,
predicted)

Anomaly

Example intrusive investigation data spreadsheet entry documenting a single contact

4331181

0.48

7/18/2011
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Exhibit 2

Example Photograph Documenting a Displaced Contact

Example intrusive investigation photograph documenting a displaced contact. In this case, the horizontal
location could be approximated within 5 cm, but the depth could not be approximated.

Table 2

Example Spreadsheet Documenting a Displaced Contact

Parsons

Northing
(UTM,
Measured)

Delta (m)

Date

OD

Easting
(UTM,
Measured)

27

Northing
(UTM,
predicted)

Barbed Wire (Horizontal
AL)

Easting
(UTM,
predicted)

NA

Dig Type

Depth (cm,
measured)

CB‐2261

Length

Photo No.

CB‐2261

Identification

Anomaly

Example intrusive investigation data spreadsheet entry documenting a displaced contact. In this case, the
horizontal location could be approximated within 5 cm, but the depth could not be approximated.

647089

4331210.2

647089.424

4331210.181

0.42

8/8/2011
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Exhibit 3

Example Photograph Documenting Multiple Contacts

Example intrusive investigation photograph documenting multiple contacts. Anomaly number, depth,
length, identification, dig type, and date are recorded on the whiteboard.

Table 3

Example Spreadsheet Documenting Multiple Contacts

Identification

Length

Dig Type

Easting
(UTM,
predicted)

Northing
(UTM,
predicted)

Easting
(UTM,
Measured)

Delta (m)

Date

CB‐1711

3

Frag

4

MD

647159.6

4331119.4

647160.289

4331119.649

0.73

8/2/2011

CB‐1711

CB‐1711

5

Frag

6

MD

647159.6

4331119.4

647160.247

4331119.695

0.71

8/2/2011

CB‐1711

CB‐1711

7

Frag

16

MD

647159.6

4331119.4

647160.201

4331119.664

0.66

8/2/2011

CB‐1711

CB‐1711

8

Frag

6

MD

647159.6

4331119.4

647160.295

4331119.731

0.77

8/2/2011

CB‐1711

CB‐1711

9

Frag

7

MD

647159.6

4331119.4

647160.257

4331119.622

0.69

8/2/2011

MD

647159.6

4331119.4

647160.257

4331119.622

0.69

8/2/2011

CB‐1711

Parsons

Frag Pit

Northing
(UTM,
Measured)

Depth (cm,
measured)

CB‐1711

Anomaly

Photo No.

Example intrusive investigation data spreadsheet entry documenting multiple contacts.
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Exhibit 4

Example Photograph Documenting a “No Contact”

Example intrusive investigation photograph documenting a “No Contact”. Anomaly number, depth, length,
identification, dig type, and date are recorded on the whiteboard.

Table 4

Example Spreadsheet Documenting a “No Contact”

Parsons

4331173.2

Date

Delta (m)

Northing
(UTM,
Measured)

647348

Easting
(UTM,
Measured)

Easting
(UTM,
predicted)

NC

Northing
(UTM,
predicted)

Dig Type

No Contact

Length

CB‐329

Identification

Photo No.

CB‐329

Depth (cm,
measured)

Anomaly

Example intrusive investigation data spreadsheet entry documenting a “No Contact”.

7/20/2011
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Exhibit 5

Example Photograph Documenting Shared Anomalies

Example intrusive investigation photograph documenting shared anomalies. Anomaly number, depth,
length, identification, dig type, and date are recorded on the whiteboard.

Table 5

Example Spreadsheet Documenting Shared Anomalies

Parsons

Date

Northing
(UTM,
Measured)

Delta (m)

Frag (same as
CB‐555)

Easting
(UTM,
Measured)

7

Northing
(UTM,
predicted)

CB‐556

Easting
(UTM,
predicted)

CB‐556

d

Frag

Dig Type

7

9

MD

647561

4331274.6

647561.349

4331274.899

0.46

7/27/2011

9

MD

647561.2

4331275.4

647561.349

4331274.899

0.52

7/27/2011

Length
(cm,

Identification

CB‐555

Photo No.

CB‐555

Anomaly

Depth (cm,
measured)

Example intrusive investigation data spreadsheet entry documenting shared anomalies.
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7.
Rev.

REVISION HISTORY
Date

Summary of Changes

Reason for Revision

00

09/09/15

Initial Release

n/a

01

09/08/16

Added approvals from GCO Technical and Quality
Managers

Document review/approval of
Procedure for AC Intrusive
Investigation in accordance with
DAGCAP.

02

05/15/17

Reorganized SOP to align with equivalent procedure for
investigation of analog anomalies; added sections for
preparatory actions and intrusive team composition

General update and corrective
action related to a project
nonconformance.

03

07/10/18

Changed specific reference to EM61 to “Digital
instrument” (Section 3); corrected title for Table 5

Army review comments.
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Anomaly

Photo
No.

Parsons

Depth (cm,
measured)

Identification

Length (cm,
measured)

Dig
Type

Easting
(UTM,
predicted)

Northing
(UTM,
predicted)

Easting
(UTM,
Measured)

Northing
(UTM,
Measured)

Date

Page 13 of 13

Acid Digestion of Solid Samples for Metals Analysis
EPA 3050B

SOP Number: MET-004
Revision: 24
Effective Date: 09/27/18
Supersedes Date: 04/25/18

1.0

SCOPE AND APPLICATION
1.1
This digestion procedure is designed for the preparation of sediment, sludge
tissue, wipe and soil samples for determination of total metals by ICP-MS.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Solid, Waste, Wipe and Tissue

3.0

SUMMARY OF TEST METHOD
3.1
For samples requiring ICP-MS analysis, a representative sample is digested with
repeated additions of nitric acid (HNO3) and hydrogen peroxide (H2O2). The
digestate is then analyzed by 6020A (SOP MET-021 (Metals Analysis by ICPMS)
or 6020B (SOP MET-023 (Metals Analysis by Method 6020B)).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Sludge samples can contain diverse matrix types, each of which may present its
own analytical challenge.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
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Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
CPI Mod Block – Digestion Block
8.2
Hot plate
8.3
70 mL flip-top digestion vessels
8.4
250 mL glass digestion flasks
8.5
100 mL Specimen cups
8.6
Watch glasses
8.7
Whatman 41 (or equivalent) filter paper
8.8
Eppendorf pipettes, various sizes, calibrated daily when in use
8.9
Balance accurate to 0.0001g and calibrated daily when in use
8.10 Water purification system, Millipore Synergy Ultrapure or equivalent system to
produce Type 1 water (18.2 MΩ·cm at 25°C ultrapure water)
8.11 MILESTONE DuoPUR sub-boiling distillation system for distillation of trace
metals grade nitric and hydrochloric acid to ultra-trace metals grade nitric and
hydrochloric acid.

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all reagents are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened or sooner if the reagents show signs of deterioration such as change
in color, clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.1.1 Type 1 reagent water
9.1.2 Nitric Acid – See SOP MET-022 (Acid Digestion) for
preparation.
9.1.3 Hydrochloric Acid – See SOP MET-022 (Acid Digestion) for
preparation.
9.1.4 Hydrogen Peroxide (30%)
9.2
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. Label all working
standards with date prepared, concentration, standard ID number, expiration date
and the initials of individual preparing the standard. Record all standard
preparations in the Standard Preparation Logbook. Label prepared standards as
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described in SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.2.1 Stock Standards
9.2.1.1 Custom mix GCAL8
9.2.1.2 Silicon 1000 mg/L (purchased from CPI International, P/N 44001000504F
9.2.2 Stock Standards (commercially prepared, single analytes,
1000 mg/L each Antimony, Selenium, and Silver)
9.2.3 Sb/Se/Ag Working Standard (10/2/10 mg/L) – Add 500 µL of
antimony stock standard, 100 µL of selenium stock standard,
and 500 µL of silver stock standard to a 50 mL volumetric
flask and dilute to volume with 2% nitric acid.
9.2.4 Li/B/Zr Working Standard (50/50/2 mg/L)- Add 2.5 mL of
Lithium stock standard, 2.5mL of Boron stock standard, and
100 µL of Zirconium stock standard to a 50mL volumetric
flask and dilute to volume with 2% nitric acid.
10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chains
of custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – none
11.2 Maximum holding time – 6 months from collection to analysis

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples and is analyzed
to demonstrate that the extraction procedure did not introduce contamination.
12.2 One laboratory control sample (LCS) shall be prepared and analyzed per batch, a
maximum of twenty samples. The LCS is a known amount of standard added to
reagent water and prepared in the exact manner of the samples and is analyzed to
demonstrate that preparation and analytical systems are in control.
12.3 One matrix spike (MS) shall be prepared and analyzed per twenty samples. The
MS is a known amount of standard added to a sample at the same concentration as
the LCS. A minimum of one is prepared per batch
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One laboratory duplicate (DUP) and/or matrix spike duplicate (MSD) shall be
analyzed per twenty samples. A minimum of one is prepared per batch.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified daily. Quarterly
calibrations of auto-pipettes are recorded in the Non-Standard Labware Logbook
and daily calibration verifications for auto- pipettes are recorded in the Daily
Mechanical Pipet Calibration logbook.
13.3 MOD blocks will be calibrated after allowing them to warm for 15 minutes. The
MOD block Temperature Logbook includes a graphic that shows the vessel
spacing from the top. Five areas have been identified to include four vessel spaces
each. These are numbered “1” through “5”. When the block is turned on, move
the vessel containing the thermometer to the next area based upon a progression
of 1, 2, 3, 4, 5, 1, etc. Collect temperature data 15 minutes after the vessel has
been placed in the next sequential location. Any particular vessel space within the
area is acceptable for placement of the thermometer.

14.0

PROCEDURE
14.1 Mod Block Digestion
14.1.1 Label a 70 mL digestion vessel with the sample ID for each sample to be
digested. Fill in the metals prep sheet as each step is completed.
14.1.2 With each batch, a method blank, LCS, and MS/MSD or MS/DUP are
included. If insufficient sample is available for an MSD or DUP,
document on the prep sheet and prepare an LCSD with the batch.
14.1.3 For soils, sediments, sludges, and tissue, measure 1.25 g of reagent
water into the vessel for the MB and LCS. Record the weight on the
prep sheet. For wipe samples, place one wipe into the vessel for the MB
and LCS. Record one wipe on the prep sheet.
14.1.4 For soils, sediments, sludges, and tissue samples, homogenize each of
the wet samples by mixing well. The sample may be removed from the
container and placed on butcher paper to allow for mixture of the whole
sample. Weigh 1.25 g – 1.75 g of a homogenized sample into a labeled
70 mL digestion vessel. Record the weight on the prep sheet to the
nearest 0.01g. For wipe samples, place the entire wipe into a labeled 70
mL digestion vessel. Record one wipe on the prep sheet.
14.1.5 Add spiking solutions to the LCS, MS, and MSD vessels as described
below:
14.1.5.1.1 For ICP-MS analysis, add 250 µL of GCAL8 and 250 µL of
Sb/Se/Ag spike.
14.1.5.1.2 Add 250 µL of the B, Li, and Zr spike.
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14.1.5.1.3 Add 250 µL of the Si spike.
Add 10 mL of 1:1 HNO3 to each vessel and mix.
Set Mod Block to the required setting for temperature of 90-95°C. Allow
15 minutes for the block to stabilize at the appropriate temperature.
14.1.8 Place the digestion vessels in the block, cover with a watch glass and
reflux the samples for 15 minutes without boiling.
14.1.9 Cool and add 5 mL of concentrated HNO3 to each sample; replace the
watch glasses and reflux for 30 minutes.
14.1.10 If brown fumes are generated, indicating oxidation of the sample by the
HNO3, repeat step 14.1.9 until no brown fumes are given off by the
sample, indicating the reaction is complete.
14.1.11 Cool. Add 1 mL Type 1 water and 1.5 mL 30% of H2O2 (peroxide) and
cover with the watch glass.
14.1.12 On low heat, warm the sample to start the H2O2 reaction and heat until
any effervescence subsides. Continue adding 30% H2O2 in 1 mL aliquots
(up to a maximum total of 5 mL of 30% H2O2) until the reaction is
minimal.
14.1.13 Cover the sample with the watch glass and heat at 90-95°C for 2 hours
or until the sample volume is approximately 5 mL.
14.1.14 If an alternate prep for Tin and Titanium is requested by the client, add
0.5 mL of concentrated HCl, cover with watch glass, and reflux at 9095oC for 15 minutes.
14.1.15 Cool and adjust final volume to 50 mL with Type 1 water.
14.1.16 Filter the digestate through a Whatman 41 (or equivalent) filter; this step
may be done in the laboratory prior to analysis.
Hot Plate Digestion – this procedure is used for waste/liquid organic samples,
including organic TCLP samples.
14.2.1 Homogenize the sample by mixing well. Weigh 1.25 g – 1.75 g of a
homogenized sample into a labeled 250 mL glass digestion flask. Record
the weight to the nearest 0.01g on the prep sheet. Prepare aliquots of QC
samples (DUP/MS or MS/MSD)
14.2.2 For organic TCLP samples, pipette 5mL of a well-mixed sample to a
250 mL glass digestion flask. Record the volume on the prep sheet.
Prepare aliquots for QC (DUP/MS or MS/MSD)
14.2.3 Add 10 mL of 1:1 HNO3 and mix.
14.2.4 Set the hot plate to the required setting for temperature of 90-95°C.
Allow 15 minutes for the block to stabilize at the appropriate
temperature.
14.2.5 Place the digestion flasks on the hot plate, cover with a watch glass and
reflux the samples for 15 minutes without boiling.
14.2.6 Cool and add 5 mL of concentrated HNO3 to each sample; replace the
watch glasses and reflux for 30 minutes.
14.2.7 If brown fumes are generated, indicating oxidation of the sample by the
HNO3, repeat step 14.2.6 until no brown fumes are given off by the
14.1.6
14.1.7

14.2
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sample, indicating the reaction is complete. For concentrated waste
samples, this step is performed many times and therefore the digestion
may take several days. Transfer the sample and QC aliquots to a labeled
70 mL digestion vessel. The remaining steps are performed on the Mod
block. Spike MS and/or MSD using spike solutions found in 14.1.5.1.1.,
14.1.5.1.2, and 14.1.5.1.3.
14.2.8 Prepare the MB and LCS as follows on the mod block:
14.2.8.1 Measure 1.25 g of reagent water into the vessel for the blank
and LCS. Record the weight on the prep sheet. For liquid
organic TCLPs, measure 50 mL of reagent water. Record the
volume on the prep sheet.
14.2.8.2 Add spiking solutions to the LCS vessel as described below:
14.2.8.2.1.1 For ICP-MS analysis, add 250 µL of GCAL8 and
250 µL of Sb/Se/Ag spike.
14.2.8.2.1.2 Add 250 µL of the B, Li, and Zr spike.
14.2.8.2.1.3 Add 250 µL of the Si spike.
14.2.8.3 Add 10 mL of 1:1 HNO3 to each vessel and mix.
14.2.8.4 Set hot plate to the required setting for temperature of 90-95°C.
Allow 15 minutes for the hot plate to stabilize at the
appropriate temperature.
14.2.8.5 Place the digestion vessels on the hot plate, cover with a watch
glass and reflux the samples for 15 minutes without boiling.
14.2.8.6 Cool and add 5 mL of concentrated HNO3 to each sample;
replace the watch glasses and reflux for 30 minutes.
14.2.8.7 If brown fumes are generated, indicating oxidation of the
sample by the HNO3, repeat step 14.1.9 until no brown fumes
are given off by the sample, indicating the reaction is complete.
14.2.9 Cool MB, LCS, and all samples/QC samples. Add 1 mL Type 1 water
and 1.5 mL 30% of H2O2 (peroxide) and cover with the watch glass.
14.2.10 On low heat on the mod block, warm the sample to start the H 2O2
reaction and heat until any effervescence subsides. Continue adding 30%
H2O2 in 1 mL aliquots (up to a maximum total of 5 mL of 30% H 2O2)
until the reaction is minimal.
14.2.11 Cover the sample with the watch glass and heat at 90-95°C for 2 hours
or until the sample volume is approximately 5 mL.
14.2.12 If an alternate prep for Tin and Titanium is requested by the client, add
0.5 mL of concentrated HCl, cover with watch glass, and reflux at 9095oC for 15 minutes.
14.2.13 Cool and adjust final volume to 50 mL with Type 1 water.
14.2.14 Filter the digestate through a Whatman 41 (or equivalent) filter; this step
may be done in the laboratory prior to analysis.
Alternate Prep for Antimony and Silver, if requested by client.
14.3.1 Homogenize the wet sample by mixing well. The sample may
be removed from the container and placed on butcher paper to
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allow for mixture of the whole sample. Weigh 2.50 – 2.60 g
of a homogenized sample into a labeled 70 mL digestion
vessel. Record the weight to the nearest 0.01g. Prepare QC
samples as required in the quality control section.
14.3.2 Measure 2.5 g of reagent water into the vessel for the MB and LCS.
Record the weight on the prep sheet.
14.3.3 For this prep, add 500 µL of GCAL8 spike and 500 µL of Sb,
Se, Ag spike to the LCS, MS, and MSD.
14.3.4 Add 3 mL of concentrated HNO3 and 10 mL concentrated
HCl and mix.
14.3.5 Set Mod Block to the required setting for temperature of 9095°C. Allow 15 minutes for the block to stabilize at the
appropriate temperature.
14.3.6 Place the digestion vessels in the block, cover with a watch
glass and reflux the samples for 15 minutes without boiling.
14.3.7 Cool and filter the digestate through a Whatman 41 (or
equivalent) filter. Collect the filtrate in another labeled 70 mL
digestion vessel. Rinse the filter paper with no more than 5.0
mL of hot HCl (~95°C), then with 20 mL of hot reagent water
(~95°C). Collect washings in same digestion vessel as the
filtrate.
14.3.8 Remove the filter and residue from funnel and place in
original digestion vessel. Add 5.0 mL concentrated HCl,
place vessel back in block with watch glass and wash the
sides of digestion vessel with reagent water. Repeat step
14.3.5 filter process.
14.3.9 Cool, transfer the digestate to a 100 mL specimen cup, and
adjust the final volume to 100 mL with Type 1 water. If
precipitation occurs in digestion tube upon cooling the
primary or secondary filtrate, do not bring up to volume.
Instead, add up to 10 mL of concentrated HCl to dissolve
precipitate. Once precipitate is dissolved, bring to volume
with reagent water.
Glassware Cleaning – all vessels, watch glasses, and volumetric measuring
devices used in metals preparation are disposable and therefore do not require
cleaning, with the exception of the 250 mL glass digestion flasks used to perform
the hot plate digestion in Procedure 14.2.
14.4.1 Thoroughly wash each glass flask with detergent and tap
water. This may be performed by hand or in the laboratory
dishwasher.
14.4.2 Rinse the glassware with DI water and then with 1:1 HNO3.
14.4.3 Follow the acid rinse with another DI water rinse.
14.4.4 Air dry.

Page 8 of 11

Acid Digestion of Solid Samples for Metals Analysis
EPA 3050B

SOP Number: MET-004
Revision: 24
Effective Date: 09/27/18
Supersedes Date: 04/25/18

15.0

CALCULATIONS
15.1 Not applicable

16.0

REPORTING LIMITS
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and MET-021 (Metals Analysis by ICPMS) or
MET-023 (Metals Analysis by Method 6020B) for data assessment and
acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 EPA 3050B
22.2 EPA 6020A
22.3 40CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 The final volume has been adjusted from 100 mL to 50 mL. Ratios of reagents
added have been adjusted accordingly.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
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Document review and revision history
Prep Sheets are located on the GCAL Intranet Main Menu, under Laboratory,
Prep Menu, Metals Forms
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
10/08/13

07/22/14
5/6/15
09/30/15

12/4/15

Revision
Record of Activity
No.
16
Updated format and added sections required for TNIcompliant SOPs. Added the purification unit for Type
1 water. Corrected the prep procedure for ICP-MS.
Added the custom spiking solutions. Incorporated the
glassware cleaning procedure, previously in SOP
MET-001.
17
Updated the blank reference material used for the MB
and LCS from Teflon chips to reagent water per
method 6020A 7.6.2 and 9.8.
18
Updated standards and removed references to ICP,
6010B and 6010C, and 200.7
19
Revised Si spike to 250 µL; added steps 14.1.14 and
14.2.10 for alternate preps for Tin and Titanium;
added, “if requested by client” to section 14.3 title;
updated signatories; added SOP reference titles.
20
Added volume amount to step 14.1.14 and 14.2.10

09/23/16

21

02/21/17

22

09/15/17

22.1

04/25/18

23

9/27/18

24

Updated signatories; added duoPUR distillation system
to equipment list; revised Reagents & Standards for
prepared acids by using GCAL SOP MET-022; added
references to method 6020B (GCAL SOP MET-023);
add MOD block temperature control section 13.3;
added 40CFR136 reference
Added information for TCLP, tissue and wipe sample
preparation.
Revised section 14.2.7 to repeat section “14.2.6” not
“14.2.5”; corrected formatting in section 14.2
Revised samples volume to 1.25g – 1.75 g in sections
14.1.4 and 14.2.1; revised acid amounts from 5mL to
10mL in sections 14.1.6, 14.2.3, 14.2.8.3; revised acid
amounts from 2.5mL to 5mL in sections 14.1.9, 4.2.6,
14.2.8.6.
Updated alternative prep and spike info for Silver in
section 14.3
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1.0

SCOPE AND APPLICATION
1.1
This digestion procedure is designed for the preparation of aqueous samples,
TCLP/SPLP extracts, wipes, liquid organic, sediment, sludge, tissue,and soil
samples for determination of total or dissolved mercury by GCAL SOP MET-008
(Analysis of Aqueous and Solids Samples for Mercury) analysis.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Aqueous, Liquid Organics, Solid, Wipe, Tissue, and Waste

3.0

SUMMARY OF TEST METHOD
3.1
Prior to analysis, samples must be prepared according to the procedure discussed
in this SOP. Following acid digestion, samples are analyzed using the appropriate
procedure (see GCAL SOP MET-008 (Analysis of Aqueous and Solids Samples
for Mercury)).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Interferences are discussed in the analytical SOP (see GCAL SOP MET-008
(Analysis of Aqueous and Solids Samples for Mercury)).

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar
with the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
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handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
CPI Mod Block – Digestion Block
8.2
70 mL flip-top digestion vessels
8.3
100 mL Specimen cups
8.4
Metals Free (Blank) Sand
8.5
Whatman 41 (or equivalent) filter paper
8.6
Nalgene 50mm filter units with 0.45um filters
8.7
Eppendorf pipettes, various sizes, calibrated daily when in use
8.8
Repipette Bottle Dispenser, calibrated quarterly
8.9
Balance accurate to 0.0001g and calibrated daily when in use
8.10 Water purification system, Millipore Synergy Ultrapure or equivalent system to
produce Type 1 water (18.2 MΩ·cm at 25 °C ultrapure water)
8.11 Mechanical stir plate and stir bar
8.12 1000 mL beaker
8.13 200 mL, 1000 mL, and 2000 mL volumetric flasks

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all reagents are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened or sooner if the reagents show signs of deterioration such as change
in color, clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard and Reagent Traceability, Documentation,
and Preparation).
9.1.1 Deionized (DI) water
9.1.2 Nitric Acid (HNO3) – Trace Metal grade
9.1.3 Hydrochloric Acid (HCl) – Trace Metal grade
9.1.4 Sulfuric Acid (H2SO4) –Trace Metal grade
9.1.5 2% HNO3 – In a 1 L volumetric flask, add 20 mL of concentrated HNO3
and dilute to volume with DI water.
9.1.6 Aqua Regia – In a 1000 mL Beaker, carefully combine 600 mL of
concentrated HCl and 200 mL of concentrated HNO3. Mix well on a
mechanical stir plate with stir bar.
9.1.7 5% Potassium Permanganate – In a 2L volumetric flask, add 100 g of
Potassium Permanganate and dilute to volume with DI water. Mix well
on a mechanical stir plate with stir bar.
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9.1.8
9.2

5% Potassium Persulfate – In a 2L volumetric flask, add 100 g of
Potassium Persulfate and dilute to volume with DI water. Mix well on a
mechanical stir plate with stir bar.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard and Reagent Traceability,
Documentation, and Preparation).
9.2.1 Stock CCV Standard (commercially prepared, 1000 mg/L Mercury)
9.2.2 Stock ICV standard (commercially prepared, 1000 mg/L Mercury)
9.2.3 Working CCV Standard (0.1 mg/L Mercury) – Add 20 µL of the CCV
Mercury stock standard to a 200 mL volumetric flask. Dilute to volume
with 2% HNO3. Working standards expire 28 days from date prepared or
manufacturer’s expiration date, whichever comes first. Standard may be
prepared more frequently as needed. This standard is made by the metals
laboratory.
9.2.4 Working ICV Standard (0.1 mg/L Mercury) – Add 20 µL of the ICV
Mercury stock standard to a 200 mL volumetric flask. Dilute to volume
with 2% HNO3. Working standards expire 28 days from date prepared or
manufacturer’s expiration date, whichever comes first. Standard may be
prepared more frequently as needed. This standard is made by the metals
laboratory.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Aqueous Samples
11.1.1.1 Total mercury – HNO3 to pH <2
11.1.1.2 Dissolved mercury – filter through a 0.45 micron filter on site,
then HNO3 to pH <2
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11.1.2 Solid and Waste samples – Cool to 0-6° C, but not frozen
Maximum holding time – 28 days from collection to analysis

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is an amount of blank sand or DI Water prepared in the exact
manner of the samples, and is analyzed to demonstrate that the extraction
procedure did not introduce contamination.
12.2 One laboratory control sample (LCS) shall be analyzed per batch, a maximum of
twenty samples. The LCS is a known amount of standard added to blank sand or
DI Water and prepared in the exact manner of the samples, and is analyzed to
demonstrate that preparation and analytical systems are in control.
12.3 One matrix spike (MS) shall be analyzed per twenty samples. The MS is a known
amount of standard added to a sample at the same concentration as the LCS.
12.4 One laboratory duplicate (DUP) and/or matrix spike duplicate (MSD) shall be
analyzed per twenty samples.
12.5 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Mechanical pipettes will be calibrated each quarter and verified each day of use.
Quarterly calibrations are recorded in the Volumetric Labware Verification
Logbook and daily pipette verifications are recorded in the Daily Mechanical
Pipet Calibration logbook.

14.0

PROCEDURE
14.1 Aqueous Samples (Waters/TCLP Extracts/SPLP Extracts)
14.1.1 Label a 70 mL digestion vessel with the sample ID and test for each
sample to be digested. Fill in the metals prep sheet as each step is
completed.
14.1.2 With each batch, a MB, LCS, and MS/MSD or MS/DUP are included. If
insufficient sample is available for an MSD or DUP, document on the
prep sheet and prepare an LCSD with the batch.
14.1.3 Measure 20 mL of DI water for the blank and LCS. Record the volume
on the prep sheet.
14.1.4 Homogenize each of the samples by mixing well. Measure 20 mL of
well-mixed sample into a labeled 70 mL digestion vessel. Record the
volume on the prep sheet.
14.1.5 Add 1 mL of the 0.1 mg/L working CCV spiking solution to the LCS,
MS, and MSD.
14.1.6 Add 1.0 mL of H2SO4 and 0.5 mL concentrated HNO3 mixing after each
addition.
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14.1.7 Add 3 mL of 5% Potassium Permanganate solution. Shake and let stand
for 15 minutes to ensure the purple color persists. Add additional
Potassium Permanganate solution if necessary and record additional
volume on prep log.
14.1.8 Add 1.6 mL Potassium Persulfate solution. Fasten the cap on each
container and mix the sample.
14.1.9 Set Mod Block to the required setting for temperature of 90-95°C. Allow
15 minutes for the block to stabilize at the appropriate temperature.
14.1.10 Close the lid on the digestion vessels and make a small slit in each lid
using a box cutter. Place the vessels in the Mod Block and heat at 9095°C for 2 hours.
14.1.11 Cool and deliver samples to the metals laboratory for analysis.
Solid Samples (Sediments/Sludges/Soils, Tissues, Wipes)
14.2.1 Label a 70 mL digestion vessel with the sample ID and test for each
sample to be digested. Fill in the metals prep sheet as each step is
completed.
14.2.2 With each batch, a MB, LCS, and MS/MSD or MS/DUP are included. If
insufficient sample is available for an MSD or DUP, document on the
prep sheet and prepare an LCSD with the batch.
14.2.3 For sediment, sludge, soil, and tissue samples, weigh 0.5 g – 0.6 g of
blank sand into the vessel for the MB and LCS. Record the weight on the
prep sheet. For wipe samples, place a blank wipe into the vessel for the
MB and LCS. Record one wipe on the prep sheet.
14.2.4 For sediment, sludge, soil, and tissue samples, homogenize each of the
wet samples by mixing well. The sample may be removed from the
container and placed on butcher paper to allow for mixture of the whole
sample. Weigh 0.5 g – 0.6 g of a homogenized sample into a labeled 70
mL digestion vessel. Record the weight to the nearest 0.01g. For wipe
samples, place the entire wipe sample into a labeled 70mL digestion
vessel. Record one wipe on the prep sheet.
14.2.5 Add 1.5 mL of the 0.1 mg/L working CCV spiking solution to the LCS,
MS, and MSD.
14.2.6 Add 5 mL of DI water and add 5 mL of Aqua Regia.
14.2.7 Set Mod Block to the required setting for temperature of 90-95°C. Allow
15 minutes for the block to stabilize at the appropriate temperature.
14.2.8 Close the lid on the digestion vessels and make a small slit in each lid
using a box cutter. Place the vessels in the Mod Block and heat at 9095°C for 3 minutes.
14.2.9 Cool and add 30 mL DI water and 15 mL 5% Potassium Permanganate
solution, and mix thoroughly. Add additional Potassium Permanganate as
needed to maintain purple color. Record additional volume added on prep
sheet.
14.2.10 Place the vessels in the Mod Block and heat at 90-95°C for 30 minutes.
14.2.11 Cool and deliver samples to the metals laboratory for analysis.
Liquid Organic, Sediment, Sludge, Soil, TCLP Extract Samples
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14.3.1 Label a 70 mL digestion vessel with the sample ID and test for each
sample to be digested. Fill in the metals prep sheet as each step is
completed.
14.3.2 With each batch, a MB, LCS, and MS/MSD or MS/DUP are included. If
insufficient sample is available for an MSD or DUP, document on the
prep sheet and prepare an LCSD with the batch.
14.3.3 For sediment, sludge and soil samples, weigh 0.5 g – 0.6 g of blank sand
into the vessel for the MB and LCS. Record the weight on the prep sheet.
For TCLP extracts, measure 0.5 mL of reagent water into the vessel for
MB and LCS. Record the volume on the prep sheet.
14.3.4 For sediment, sludge and soil samples, homogenize each of the wet
samples by mixing well. The sample may be removed from the container,
placed in a specimen cup and shaken until visibly homogenized. Weigh
0.5 g – 0.6 g of a homogenized sample into a labeled 70 mL digestion
vessel. Record the weight to the nearest 0.01g. For TCLP extracts,
homogenize the sample by mixing well. Pipette 0.5 mL of sample into a
labeled 70 mL digestion vessel. Record the volume of the prep sheet.
14.3.5 Add 1.5 mL of the 0.1 mg/L working CCV spiking solution to the LCS,
MS, and MSD.
14.3.6 Add 5 mL of Aqua Regia. Cap digestion tube and use a small knife to cut
a slit in the cap.
14.3.7 Heat in the Mod Block until the fumes are clear or unchanging.
Additional acid may be added to complete the digestion.
14.3.8 Add 30 mL of deionized water.
14.3.9 Add 15 mL Potassium Permanganate solution and mix thoroughly.
14.3.10 Set Mod Block to the required setting for temperature of 90-95°C. Allow
15 minutes for the block to stabilize at the appropriate temperature.
14.3.11 Place the vessels in the Mod Block and heat at 90-95°C for 30 minutes.
14.3.12 Cool and deliver samples to the metals laboratory for analysis.
Calibration Standards
14.4.1 Calibration standards are prepared at the levels below and processed
through the sample preparation procedure for waters or soils as
applicable. The standards are prepared at levels of 0.2 µg/L, 0.5 µg/L, 2
µg/L, 5 µg/L, and 10 µg/L, as well as a calibration blank and an ICV at 5
µg/L. Calibration standards are prepared using the Working CCV and
ICV Spiking solutions. A calibration curve is prepared as it is needed for
sample analysis. Fill out the Mercury Calibration Standard Digestion
Logbook each time a calibration curve is prepared for either matrix.

CALCULATIONS
15.1 Not applicable
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16.0

REPORTING LIMITS
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOP MET-008 (Analysis of Aqueous and
Solids Samples for Mercury) for data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal)

22.0

REFERENCES
22.1 EPA 245.2
22.2 SW-846 7470A
22.3 SW-846 7471B
22.4 40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 The volume prepared for aqueous samples has been adjusted from 100 mL to 20
mL. Ratios of reagents added have been adjusted accordingly.
23.2 Adjusted the amount of water added during for the solid prep procedure.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Prep Sheets are located on the GCAL Intranet Main Menu, under Laboratory,
Prep Menu, Metals Forms
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24.1

Record of Activity

Author

Previous version

James Turner

Updated format and added sections required for
TNI-compliant SOPs. Added the purification
unit for Type 1 water. Updated amount of
potassium persulfate used in water prep to
match method requirements.
Removed reference to FIMS analysis. Updated
section 14.2.8 to state the sample is heated for 3
minutes at 90-95°C. Updated 14.3.4
homogenization of soil samples to reflect the
lab procedures.
Updated blank procedures to include aqueous
blanks. Added correct preservative being used
to step 14.3.6. Added procedure step to 14.1.8.
Added SOP reference titles. Updated
signatories.
Updated signatories; revised 14.4.1 calibration
curve; added 40CFR136 reference;
Added information for liquid organic, TCLP
extract and wipe sample preparation.
Annual review - no changes.

Shelley Bourgeois
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1.0

SCOPE AND APPLICATION
1.1
This digestion procedure is designed for the preparation of aqueous samples and
extracts for determination of total or dissolved metals by ICP-MS. Total metals
and total recoverable metals are equivalent terms for the purpose of these
methods.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Aqueous sample and TCLP/SPLP extracts

3.0

SUMMARY OF TEST METHOD
3.1
For samples requiring total metals analysis, a representative sample is digested
with additions of nitric acid (HNO3) and hydrochloric acid (HCl). The digestate is
then analyzed by method 6020A (SOP MET-021 (Metals Analysis by ICP-MS)),
method 6020B (SOP MET-021 (Metals Analysis by ICP-MS)), or method 200.8
(SOP MET-021 (Metals Analysis by ICP-MS)).
3.2
For samples requiring dissolved metals analysis, a representative sample is
filtered and preserved with HNO3. The filtrate is then analyzed by method 6020A
(SOP MET-021 (Metals Analysis by ICP-MS)), method 6020B (SOP MET-021
(Metals Analysis by ICP-MS)), or method 200.8 (SOP MET-021 (Metals
Analysis by ICP-MS)).

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Interferences are discussed in the analytical SOPs.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.

Page 2 of 9

Acid Digestion of Aqueous Samples for Metals Analysis
EPA 3010A/200.8
7.2

7.3

7.4
7.5

SOP Number: MET-020
Revision: 9.1
Effective Date: 10/30/18
Supersedes Date: 10/17/16

Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
CPI Mod Block – Digestion Block
8.2
70 mL flip-top digestion vessels
8.3
Wide range pH paper
8.4
Nalgene 50mm filter units with 0.45um filters
8.5
Eppendorf pipettes, various sizes, calibrated daily when in use
8.6
Balance accurate to 0.001g and calibrated daily when in use
8.7
Water purification system, Millipore Synergy Ultrapure or equivalent system to
produce Type 1 water (18.2 MΩ·cm at 25 °C ultrapure water)
8.8
MILESTONE DuoPUR sub-boiling distillation system for distillation of trace
metals grade nitric and hydrochloric acid to ultra trace metals grade nitric and
hydrochloric acid.

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all reagents are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened or sooner if the reagents show signs of deterioration such as change
in color, clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.1.1 Type 1 reagent water
9.1.2 Nitric Acid – See SOP MET-022 (Acid Distillation) for preparation.
9.1.3 Hydrochloric Acid – See SOP MET-022 (Acid Distillation) for
preparation.
9.1.4 1:1 Nitric Acid
9.1.5 1:1 Hydrochloric Acid
9.1.6 2% Nitric Acid
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Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. Label all working
standards with date prepared, concentration, standard ID number, expiration date
and the initials of individual preparing the standard. Record all standard
preparations in the Standard Preparation Logbook. Label prepared standards as
described in SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.2.1 Stock Standards
9.2.1.1 Custom mix GCAL8 (commercially prepared, multi-analyte mix,
various concentrations)
9.2.1.2 Stock Standards (commercially prepared, single analytes, 1000
mg/L each Antimony, Boron, Lithium, Selenium, Silicon, Silver,
and Zirconium)
9.2.2 Working Standards
9.2.2.1 Sb/Se/Ag Working Standard (10/2/10 mg/L) – Add 500 µL of
Antimony stock standard, 100 µL of Selenium stock standard,
and 500 µL of Silver stock standard to a 50mL volumetric flask
and dilute to volume with 2% nitric acid.
9.2.2.2 B/Li/Zr Working Standard (50/50/2 mg/L) – Add 2.5 mL of B
and Li stock standards and 100 µL of Zirconium stock standard
to a 50mL volumetric flask and dilute to volume with 2% nitric
acid.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Total metals – HNO3 to pH <2
11.1.2 Dissolved metals – filter through a 0.45 micron filter on site, then HNO 3
to pH <2
11.2 Maximum holding time – 6 months from collection to analysis
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12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples, and is
analyzed to demonstrate that the extraction procedure did not introduce
contamination.
12.2 One laboratory control sample (LCS) shall be analyzed per batch, a maximum of
twenty samples. The LCS is a known amount of standard added to DI water and
prepared in the exact manner of the samples, and is analyzed to demonstrate that
preparation and analytical systems are in control.
12.3 One matrix spike (MS) shall be analyzed per twenty samples. The MS is a known
amount of standard added to a sample at the same concentration as the LCS.
12.4 One matrix spike duplicate (MSD) shall be analyzed per twenty samples The
MSD is a known amount of standard added to a sample at the same concentration
as the MS. If necessary sample volume is not available to perform MS and MSD,
then an LCS/LCSD must be performed.
12.5 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Analytical balances will be calibrated each day in use and the calibration recorded
in the logbook associated with that analytical balance.
13.2 Auto-Pipettes will be calibrated each quarter and verified daily. Quarterly
calibrations of auto-pipettes are recorded in the Non-Standard Labware Logbook
and daily calibration verifications for auto- pipettes are recorded in the Daily
Mechanical Pipet Calibration logbook.
13.3 MOD blocks will be calibrated after allowing them to warm for 15 minutes. The
MOD block Temperature Logbook includes a graphic that shows the vessel
spacing from the top. Five areas have been identified to include four vessel spaces
each. These are numbered “1” through “5”. When the block is turned on, move
the vessel containing the thermometer to the next area based upon a progression
of 1, 2, 3, 4, 5, 1, etc. Collect temperature data 15 minutes after the vessel has
been placed in the next sequential location. Any particular vessel space within the
area is acceptable for placement of the thermometer.

14.0

PROCEDURE
14.1 Total Metals (Total Recoverable Metals)
14.1.1 Label a 70 mL digestion vessel with the sample ID for each sample to be
digested. Fill in the metals prep sheet as each step is completed.
14.1.2 With each batch, a method blank, LCS, and MS/MSD are included. If
insufficient sample is available for an MS/MSD, document on the prep
sheet and prepare an LCSD with the batch. For dissolved metals, include
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only a method blank with each batch. The LCS and MS/MSD will be
created at the instrument.
14.1.3 For method EPA 200.8, test the pH of the sample on wide range pH
paper. If the sample pH is less than 2, record this in the “Comments”
section of the prep sheet and proceed. If the pH is >2, add additional
HNO3 and let the sample stand for 24 hours. Retest the pH; if it is <2
proceed with digestion.
14.1.4 Measure 50 mL of Type 1 water for the blank and LCS. Record the
volume on the prep sheet.
14.1.5 Homogenize each of the samples by mixing well. Measure 50 mL of
well-mixed sample into a labeled 70 mL digestion vessel. Record the
volume on the prep sheet.
14.1.6 Add spiking solutions to the LCS, MS, and MSD vessels as described
below:
14.1.6.1 For ICP-MS analysis, add 250 µL of GCAL8, 250 µL of
Sb/Se/Ag spike, 250 µL of B/Li/Zr spike, and 250 µL of Si stock
standard.
14.1.7 Add 2.0 mL of 1:1 HNO3 and 1.0 mL of 1:1 HCl to each vessel and mix.
14.1.8 Set Mod Block to the required setting for temperature of 90-95°C. Allow
15 minutes for the block to stabilize at the appropriate temperature.
14.1.9 Place the digestion vessels in the block, angle lids over vessels to prevent
hood contamination, and heat the samples at 90-95°C for approximately 1
hour or until the sample volume reaches approximately 20 mL. Reflux
for an additional 30 minutes at 90-95°C. Do not allow the sample to boil.
14.1.10 Remove samples from the digestion block.
14.1.11 Cool and adjust final volume to 50 mL with Type 1 water.
14.1.12 Deliver to the metals laboratory for analysis.
Dissolved Metals (field-filtered)
14.2.1 Prepare samples as described in Procedure steps 14.1.1-14.1.5.
14.2.2 Add 2 mL of 1:1 HNO3 and 1mL 1:1 HCl to each vessel and mix.
14.2.3 Deliver to the metals laboratory for analysis.
Dissolved Metals (not field-filtered)
14.3.1 Filter an aliquot of Type 1 water (filter blank), and all samples for
analysis through a 0.45 micron filter.
14.3.2 Preserve the filtrate with 1 mL concentrated HNO 3 and hold for 24 hours.
14.3.3 Prepare samples as described in Procedure steps 14.1.1-14.1.5.
14.3.4 Add 2 mL of 1:1 HNO3 and 1mL 1:1 HCl to each vessel and mix.
14.3.5 Deliver to the metals laboratory for analysis.

CALCULATIONS
15.1 Not applicable.
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16.0

REPORTING LIMITS
16.1 Not applicable. The reporting limit will be established by the analytical
procedure.

17.0

METHOD PERFORMANCE
17.1 Refer to the determinative methods for performance data.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 Refer to the determinative methods and SOP MET-021 (Metals Analysis by ICPMS) or data assessment and acceptance criteria.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 SW-846 3010A
22.2 EPA 200.8, Revision 5.4
22.3 40CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 Total metals digestion procedures specify an initial volume of 100 mL of sample
and a final volume of 50 mL. GCAL does not perform a concentration; the prep is
50 mL initial volume and 50 mL final volume.
23.2 For EPA 3010A, the total amount of acid added to each sample changed from
3mL concentrated HNO3 and 0.5mL 1:1 HCl to 2mL of 1:1 HNO3 and 1mL of
1:1 HCl.
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For EPA 200.8, the temperature for digestion changed from 80-85 oC to 90-95oC

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Prep Sheets are located on the GCAL Intranet Main Menu
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9.1

Record of Activity

Author

Previous version

James Turner

Updated format and added sections required for TNIcompliant SOPs. Added the purification unit for Type 1
water. Corrected the prep procedure for field-filtered
dissolved metals. Added the custom spiking solutions.
Adjusted the spiking amounts for 200.7 prep. Adjusted
the amounts of acids used in the total metals prep to
match the chemistry of the reference methods.
Corrected typos and updated language for consistency.
Updated spiking solutions for ICP-MS preparation to
include additional analytes (B, Li, Si, and Zr).
Removed references to method 200.7 and ICP analysis;
removed references to ICP Trace Metal grade reagents;
revised Si stock volume for spiking solutions
Updated signatories; added DuoPUR distillation system
to equipment list; ; revised Reagents & Standards for
prepared acids by using GCAL SOP MET-022; add
MOD block temperature control section 13.3; revised
step 14.3.3; added 40CFR Part 136 to references

Shelley Bourgeois

Additional information provided in step 14.1.2 for
dissolved metals; revised sections 14.2 and 14.3.
Combined this SOP with SOP MET-005 (EPA 3010A
Metals Preparation); updated SOP references where
appropriate; revised Equipment and Supplies section
8.0; added < 2% HNO3 to Reagents and Standards
section; updated maximum batch to twenty samples in
section 12.0 Quality Control; added MSD criteria to
Procedure section 14.1.2; deleted watch glass and added
comment to angle lid over vessels in section 14.1.9;
revised Pollution Prevention in section 18.2; updated
Reference Section 22.0; added method modifications to
section 23.0.
Annual review – updated signatories; no procedural
changes.

Abigail Guerin
William Perry
Abigail Guerin
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6&23($1'$33/,&$7,21
 7KLV623FRYHUVWKHRSHUDWLRQRIWKH$JLOHQW,&306IRUWKHDQDO\VLVRIORZOHYHO
FRQFHQWUDWLRQVRIPHWDOV,QGXFWLYHO\FRXSOHGSODVPDPDVVVSHFWURPHWU\ ,&306 LV
DSSOLFDEOHWRWKHGHWHUPLQDWLRQRIFRQFHQWUDWLRQVRIDODUJHQXPEHURIHOHPHQWVLQ
ZDWHUVDPSOHVDQGLQZDVWHH[WUDFWVRUGLJHVWV7KHSURFHGXUHLVDSSOLFDEOHIRUWKH
DQDO\VLVRIDTXHRXVVDPSOHVVRLOVVROLGVDQGGRPHVWLFRULQGXVWULDOZDVWHVIRUWRWDO
PHWDOVDIWHUSUHSDUDWLRQE\WKHDSSURSULDWH(3$SURFHGXUH'LVVROYHGPHWDOVILOWHUHG
DQGDFLGSUHVHUYHGSULRUWRDQDO\VLVPD\EHDQDO\]HGZLWKRXWGLJHVWLRQ(OHPHQWV
FXUUHQWO\DQDO\]HGXVLQJWKHVHPHWKRGVDUHOLVWHGLQ7DEOH

$33/,&$%/(0$75,;250$75,&(6
 :DWHU6ROLGDQG:DVWH

6800$5<2)7(670(7+2'
 3ULRUWRDQDO\VLVVDPSOHVVKRXOGEHVROXELOL]HGRUGLJHVWHGXVLQJWKHDSSURSULDWH
VDPSOHSUHSDUDWLRQPHWKRGV VHH*&$/623V0(7 $FLG'LJHVWLRQRI6ROLG
6DPSOHVIRU0HWDOV$QDO\VLV3UHSDUDWLRQE\0HWKRG% DQG0(7 $FLG
'LJHVWLRQRI$TXHRXV6DPSOHVIRU0HWDOV$QDO\VLVE\0HWKRG$ :KHQ
DQDO\]LQJJURXQGZDWHURURWKHUDTXHRXVVDPSOHVIRUGLVVROYHGFRQVWLWXHQWVDFLG
GLJHVWLRQLVQRWQHFHVVDU\LIWKHVDPSOHVDUHILOWHUHGDQGDFLGSUHVHUYHGSULRUWR
DQDO\VLV
 7KLVPHWKRGGHVFULEHVWKHPXOWLHOHPHQWDOGHWHUPLQDWLRQRIDQDO\WHVE\,&306LQ
HQYLURQPHQWDOVDPSOHV7KHPHWKRGPHDVXUHVLRQVSURGXFHGE\DUDGLRIUHTXHQF\
LQGXFWLYHO\FRXSOHGSODVPD$QDO\WHVSHFLHVRULJLQDWLQJLQDOLTXLGDUHQHEXOL]HGDQG
WKHUHVXOWLQJDHURVROLVWUDQVSRUWHGE\DUJRQJDVLQWRWKHSODVPDWRUFK7KHLRQV
SURGXFHGE\KLJKWHPSHUDWXUHVDUHHQWUDLQHGLQWKHSODVPDJDVDQGH[WUDFWHGWKURXJKD
GLIIHUHQWLDOO\SXPSHGYDFXXPLQWHUIDFHDQGVHSDUDWHGRQWKHEDVLVRIWKHLUPDVVWR
FKDUJHUDWLRE\DPDVVVSHFWURPHWHU7KHLRQVWUDQVPLWWHGWKURXJKWKHPDVV
VSHFWURPHWHUDUHTXDQWLILHGE\DQHOHFWURQPXOWLSOLHUDQGWKHLRQLQIRUPDWLRQLV
SURFHVVHGE\WKHLQVWUXPHQW¶VGDWDKDQGOLQJV\VWHP$FROOLVLRQUHDFWLRQFHOOXWLOL]LQJ
+HDQG RSWLRQDOO\ +JDVHVLVXVHGWRUHPRYHPROHFXODULQWHUIHUHQFHV,QWHUIHUHQFHV
QRWHOLPLQDWHGE\WKHFROOLVLRQUHDFWLRQFHOOPXVWEHDVVHVVHGDQGYDOLGFRUUHFWLRQV
DSSOLHGRUWKHGDWDTXDOLILHGWRLQGLFDWHGDWDOLPLWDWLRQV,QWHUIHUHQFHFRUUHFWLRQPXVW
LQFOXGHFRPSHQVDWLRQIRUEDFNJURXQGLRQVFRQWULEXWHGE\WKHSODVPDJDVUHDJHQWV
DQGFRQVWLWXHQWVRIWKHVDPSOHPDWUL[

'(),1,7,216
 5HIHUWR623*(1 'HILQLWLRQV 
3(56211(/48$/,),&$7,216$1'5(63216,%,/,7,(6
 7KHDQDO\VWSHUIRUPLQJWKLVWHVWSURFHGXUHPXVWKDYHFRPSOHWHGWKHUHTXLUHGVDIHW\
DQGWHFKQLFDORULHQWDWLRQHWKLFVWUDLQLQJRQWKHMREWUDLQLQJDQGDQLQLWLDO
GHPRQVWUDWLRQRIFDSDELOLW\ ,'2& DVGHVFULEHGLQ623*(1 7UDLQLQJ 
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7KHDQDO\VWPXVWKDYHFRPSOHWHGDGHPRQVWUDWLRQRIFDSDELOLWLHV '2& DVGHVFULEHG
LQ623*(1 7UDLQLQJ 7KHGHPRQVWUDWLRQRIFDSDELOLWLHVPXVWEHFRPSOHWHG
DQQXDOO\


,17(5)(5(1&(6
 ,VREDULFHOHPHQWDOLQWHUIHUHQFHVDUHFDXVHGE\LVRWRSHVRIGLIIHUHQWHOHPHQWVZKLFK
IRUPVLQJO\RUGRXEO\FKDUJHGLRQVRIWKHVDPHQRPLQDOPDVVWRFKDUJHUDWLRDQG
FDQQRWEHUHVROYHGRUFRUUHFWHGIRUE\WKHPDVVVSHFWURPHWHULQXVH7KHVH
LQWHUIHUHQFHVDUHDGGUHVVHGE\WKHLQVWUXPHQWRSHUDWLQJFRQGLWLRQVFRUUHFWLRQ
HTXDWLRQVDQGFDUHIXOVHOHFWLRQDQGPRQLWRULQJRIPDVVWRFKDUJHUDWLRV,QJHQHUDO
DOOGLUHFWLVREDULFLQWHUIHUHQFHVDUHDYRLGHGE\FKRRVLQJDQLQWHUIHUHQFHIUHHLVRWRSH
,QVRPHFDVHVWKLVPD\UHVXOWLQDORVVLQVHQVLWLYLW\
 3K\VLFDO,QWHUIHUHQFHVDUHJHQHUDOO\FRQVLGHUHGWREHHIIHFWVDVVRFLDWHGZLWKWKH
VDPSOHQHEXOL]DWLRQDQGWUDQVSRUWSURFHVVHV3URSHUWLHVVXFKDVFKDQJHLQYLVFRVLW\
DQGVXUIDFHWHQVLRQFDQFDXVHVLJQLILFDQWLQDFFXUDFLHVHVSHFLDOO\LQVDPSOHVWKDWPD\
FRQWDLQKLJKGLVVROYHGVROLGVRUDFLGFRQFHQWUDWLRQV,IWKHVHW\SHVRILQWHUIHUHQFHVDUH
SUHVHQWWKH\PXVWEHUHGXFHGE\GLOXWLQJWKHVDPSOH'LVVROYHGVROLGVJUHDWHUWKDQ
ZYFDXVHLQWHUIHUHQFHVDQGFORJJLQJRIWKHSXPS,QWHUQDOVWDQGDUGVDUHXVHGWR
LGHQWLI\WKLVW\SHRILQWHUIHUHQFH
 ,VREDULFSRO\DWRPLFLRQLQWHUIHUHQFHVDUHFDXVHGE\LRQVFRQVLVWLQJRIPRUHWKDQRQH
DWRPZLWKWKHVDPHQRPLQDOFKDUJHWRPDVVUDWLRRIWKHLRQVRILQWHUHVW3URSHUWXQLQJ
RIWKHSODVPDDQGWRUFKFRQGLWLRQVUHGXFHVWKHIRUPDWLRQRIR[LGHVDQGWKXVUHGXFHV
WKLVLQWHUIHUHQFH,QDGGLWLRQWKHXVHRIDFROOLVLRQFHOOUHGXFHVRUHOLPLQDWHVWKLV
LQWHUIHUHQFHLQPRVWPDWULFHV
 6LJQDOVIURPUHODWLYHO\DEXQGDQWLVRWRSHVFDQFRDOHVFHDWWKHZLQJVRIUHODWLYHO\OHVV
DEXQGDQWLVRWRSHVOHDGLQJWRORVVRIUHVROXWLRQDQGSRRUTXDQWLWDWLRQ
 0HPRU\LQWHUIHUHQFHVRILVRWRSHVIURPSUHYLRXVVDPSOHUXQV7KHULQVHSHULRG
EHWZHHQVDPSOHVPXVWEHORQJHQRXJKWRHOLPLQDWHVLJQLILFDQWPHPRU\LQWHUIHUHQFH

6$)(7<
 (DFKHPSOR\HHLVGLUHFWO\UHVSRQVLEOHIRUFRPSOHWHDZDUHQHVVRIDOOKHDOWKKD]DUGV
DVVRFLDWHGZLWKHYHU\FKHPLFDOWKDWKHVKHXVHV7KHHPSOR\HHPXVWEHDZDUHRIWKHVH
KD]DUGVDQGDOODVVRFLDWHGSURWHFWLYHZHDUDQGVSLOOFOHDQXSSURFHGXUHV35,2572
WKHXVHRIDQ\FKHPLFDO(PSOR\HHVPXVWEHIDPLOLDUZLWKWKHDSSOLFDEOHVDIHW\GDWD
VKHHWV 6'6 &KHPLFDOODEHOVRQWKHFRQWDLQHUVRUSDFNDJHVFRQWDLQLPSRUWDQW
LQIRUPDWLRQRQWKHVDIHKDQGOLQJILUHKD]DUGDQGKHDOWKKD]DUGVDVVRFLDWHGZLWKWKH
FKHPLFDO
 3HUVRQQHOSHUIRUPLQJWKLVSURFHGXUHPD\EHZRUNLQJZLWKIODPPDEOHVSRLVRQV
WR[LQVFDUFLQRJHQVWHUDWRJHQVPXWDJHQVDQGELRKD]DUGV([SRVXUHWRWKHVHPDWHULDOV
PXVWEHUHGXFHGWRWKHORZHVWOHYHOSRVVLEOH7KHUHIRUHZRUNVKRXOGEHSHUIRUPHGLQ
ZHOOYHQWLODWHGDUHDVLQDIXPHKRRG
 7KHDSSURSULDWHSHUVRQDOSURWHFWLYHHTXLSPHQW 33( PXVWEHZRUQZKHQZRUNLQJLQ
WKHODERUDWRU\)RUWKLVSURFHGXUHWKHUHTXLUHG33(LVDODEFRDWH\HFRYHULQJ VDIHW\
JODVVHVRUJRJJOHV DQGJORYHVWKH33(VKDOOEHZRUQZKHQKDQGOLQJVDPSOHVDQGRU
3DJHRI
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FKHPLFDOV
&RQWDFWOHQVHVDUHQRWWREHZRUQLQWKHODERUDWRU\
)RRGRUGULQNPD\QRWEHSUHVHQWZKHQDFWLYHO\SURFHVVLQJRUKDQGOLQJVDPSOHV

(48,30(17$1'6833/,(6
 $JLOHQW,&306,QVWUXPHQWV
 $JLOHQW[,&306DQGDQ$JLOHQW,QWHJUDWHG6DPSOH,QWURGXFWLRQ6\VWHP
 $JLOHQW,&306DQGDQ$JLOHQW,QWHJUDWHG6DPSOH,QWURGXFWLRQ6\VWHP
 6HH623*(1 (TXLSPHQW,QVWUXPHQW3UHYHQWLYH0DLQWHQDQFHDQG
7URXEOHVKRRWLQJ 
 7KH$JLOHQW[DQG,&306XWLOL]H$JLOHQWVRIWZDUH8VHUJXLGHVIRUWKH
LQVWUXPHQWDXWRVDPSOHUDQGGDWDDFTXLVLWLRQVRIWZDUHDUHOLVWHGEHORZ)RU
WURXEOHVKRRWLQJKHOSSOHDVHFRQWDFW*&$/¶V,7'LUHFWRURU$JLOHQW
 $JLOHQW6HULHV,&3065HY$-XQH
 $JLOHQW6HULHV,&306$6;6HULHV$XWRVDPSOHU5HY$-XQH

 $JLOHQW6HULHV,&3060DVV+XQWHU:RUNVWDWLRQXVHUJXLGH5HY$
-DQXDU\6RIWZDUHYHUVLRQ*&&%XLOG
 $JLOHQW6HULHV,&3065HY$-DQXDU\
 $JLOHQW6HULHV,&306$6;6HULHV$XWRVDPSOHU5HY$-DQXDU\

 $JLOHQW6HULHV,&3060DVV+XQWHU:RUNVWDWLRQXVHUJXLGH5HY$-DQXDU\
*&&%XLOG(GZDUGV9DFXXP3XPS0RGHO(0
 $JLOHQW7HFKQRORJLHV069DFXXP3XPS
 $JLOHQW$6;$XWRVDPSOHUDQGD$6;DXWRVDPSOHU
 3HULVWDOWLFSXPSDQGWXELQJ
 $UJRQDQG+HOLXPVXSSO\ZLWKSUHVVXUHFRQWUROV
 :DWHUSXULILFDWLRQV\VWHP0LOOLSRUH6\QHUJ\8OWUDSXUHRUHTXLYDOHQWV\VWHPWR
SURGXFH7\SHZDWHU 0ȍāFPDW&XOWUDSXUHZDWHU 
 &ODVV³$´YROXPHWULFIODVNVYDULRXVVL]HV33RU3)$
 *UDGXDWHGP/FHQWULIXJHWXEHV
 P/JUDGXDWHGSRO\SURS\OHQHFRQLFDOWXEHV
 /1DOJHQHERWWOHV
 (SSHQGRUISLSHWWHVYDULRXVVL]HVFDOLEUDWHGGDLO\ZKHQLQXVH
 3XULOOH[3)$ERWWOHV P/DQGP/ 
 /&DUER\
 0,/(6721('XR385VXEERLOLQJGLVWLOODWLRQV\VWHP

5($*(176$1'67$1'$5'6
 5HDJHQWV±DOOUHDJHQWVDUHWREHVWRUHGDFFRUGLQJWRPDQXIDFWXUHU¶VLQVWUXFWLRQDQG
ZLOOH[SLUHRQWKHGDWHVSHFLILHGE\WKHPDQXIDFWXUHU:KHQWKHPDQXIDFWXUHUIDLOVWR
SURYLGHDQH[SLUDWLRQGDWHWKHH[SLUDWLRQGDWHZLOOEHPRQWKVIURPWKHGDWHRSHQHG
RUVRRQHULIWKHUHDJHQWVVKRZVLJQVRIGHWHULRUDWLRQVXFKDVFKDQJHLQFRORU
FOXPSLQJVHSDUDWLRQHWF,IWHVWVRUDSSHDUDQFHLQGLFDWHVWKHUHDJHQWKDVGHFRPSRVHG
3DJHRI
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RULVFRQWDPLQDWHGGLVSRVHRIWKHUHDJHQWDQGQRWLI\WKH4$'HSDUWPHQWDQGRU
VXSHUYLVRU/DEHODOOUHDJHQWVZLWKUHDJHQW,'ORWQXPEHUGDWHUHFHLYHGGDWHRSHQHG
DQGH[SLUDWLRQGDWH/DEHODOOSUHSDUHGVROXWLRQVDVUHTXLUHGE\623*(1
6WDQGDUG 5HDJHQW7UDFHDELOLW\'RFXPHQWDWLRQDQG3UHSDUDWLRQ 
 7\SH'HLRQL]HG ', ZDWHU
 &RQFHQWUDWHG+12±7UDFHPHWDOVJUDGHDVLVDQGGLVWLOOHG6HH0(7
$FLG'LVWLOODWLRQ 
 &RQFHQWUDWHG+&O±7UDFHPHWDOVJUDGHDVLVDQGGLVWLOOHG6HH0(7 $FLG
'LVWLOODWLRQ 
 ,&306ULQVHVROXWLRQ +12+&O ±$GGDSSUR[LPDWHO\/RIW\SH
',ZDWHUWRD/&DUER\DQGWKHQDGGP/RIFRQFHQWUDWHG+12WUDFH
PHWDOVJUDGHDQGP/RIFRQFHQWUDWHG+&OWUDFHPHWDOVJUDGH%ULQJWRD
ILQDOYROXPHRI/XVLQJW\SH',ZDWHU
 2SWLRQDOEDVHULQVH±'LVVROYHJ('7$P/RIFRQFHQWUDWHGDPPRQLXP
K\GUR[LGHP/RIK\GURJHQSHUR[LGHDQG/RI7ULWRQ[LQ
DSSUR[LPDWHO\P/RI',ZDWHUDQGGLOXWHWRP/LQDYROXPHWULFIODVN
'LOXWH;IRUILQDOULQVHVROXWLRQ
 ,&306PDWUL[VROXWLRQ +12+&O ±$GGDSSUR[LPDWHO\P/
RIW\SH',ZDWHUWRD/YROXPHWULFIODVNDQGWKHQDGGP/RIGLVWLOOHG
FRQFHQWUDWHG+12DQGP/RIGLVWLOOHGFRQFHQWUDWHG+&O%ULQJWRDILQDO
YROXPHRI/XVLQJW\SH',ZDWHU
 +12±$GGDSSUR[LPDWHO\P/RIW\SH',ZDWHUWRD/YROXPHWULF
IODVNDQGWKHQDGGP/RIGLVWLOOHGFRQFHQWUDWHG+12%ULQJWRDILQDO
YROXPHRI/XVLQJW\SH',ZDWHU
6WDQGDUGV±DOOVWDQGDUGVXVHGPXVWEHSXUHPDWHULDORUIURPSUHSDUHGFHUWLILHG
VROXWLRQV$FRS\RIWKHDFFRPSDQ\LQJFHUWLILFDWHRIDQDO\VLV &R$ PXVWEHNHSWRQ
ILOH6WRFNVWDQGDUGVDUHWREHVWRUHGDFFRUGLQJWRPDQXIDFWXUHU¶VLQVWUXFWLRQDQGZLOO
H[SLUHRQWKHGDWHVSHFLILHGE\WKHPDQXIDFWXUHU/DEHODOOZRUNLQJVWDQGDUGVZLWK
GDWHSUHSDUHGFRQFHQWUDWLRQVWDQGDUG,'QXPEHUH[SLUDWLRQGDWHDQGWKHLQLWLDOVRI
LQGLYLGXDOSUHSDULQJWKHVWDQGDUG5HFRUGDOOVWDQGDUGSUHSDUDWLRQVLQWKH6WDQGDUG
3UHSDUDWLRQ/RJERRN/DEHOSUHSDUHGVWDQGDUGVDVGHVFULEHGLQ623*(1
6WDQGDUG 5HDJHQW7UDFHDELOLW\'RFXPHQWDWLRQDQG3UHSDUDWLRQ 
 ,&3066WRFN7XQLQJVROXWLRQ SSP%H&R,Q0JDQG3E3DUW
76 ±&RPPHUFLDOO\SUHSDUHGDQGSXUFKDVHGIURP,QRUJDQLF9HQWXUHV
 ,&3066WRFN7XQLQJ6ROXWLRQ SSP&H&R/L7ODQG< 3DUW$*,76
&RPPHUFLDOO\SUHSDUHGDQGSXUFKDVHGIURP,QRUJDQLF9HQWXUHV
 7XQHFKHFNVROXWLRQ SSE>&RLVDWSSE@ ±3UHSDUHGE\DGGLQJ
DSSUR[LPDWHO\P/RI,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVN
DQGWKHQXVLQJDQ(SSHQGRUISLSHWWHDGGP/RI,&3066WRFN7XQLQJ
VROXWLRQDQG%ULQJWRDILQDOYROXPHRIP/XVLQJ,&306PDWUL[
VROXWLRQ([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRU
WKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
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 VHULHV3$7XQLQJDQG YDULRXVFRQFHQWUDWLRQV3DUW,9672&.
DQG,9672&. ±&RPPHUFLDOO\SUHSDUHGDQGSXUFKDVHGIURP,QRUJDQLF
9HQWXUHV
 3$WXQLQJVROXWLRQ YDULRXVFRQFHQWUDWLRQV ±SUHSDUHGE\DGGLQJ
DSSUR[LPDWHO\P/RI,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVN
DQGWKHQXVLQJDGLVSRVDEOHSLSHWWHDGGP/HDFKRI3$7XQLQJDQG
%ULQJWRDILQDOYROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ([SLUDWLRQ
GDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQ
GDWHZKLFKHYHULVVRRQHU
 ,&306LQWHUQDOVWDQGDUGPL[ PJ/%L*H,Q/L/X5K6FDQG7E
3DUW*8/)&2$67 ±&RPPHUFLDOO\SUHSDUHGDQGSXUFKDVHGIURP
,QRUJDQLF9HQWXUHV
 ,QWHUQDO6WDQGDUGVROXWLRQ SSP ±3UHSDUHGE\DGGLQJDSSUR[LPDWHO\
P/RI,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVN7KHQDGGP/
RI,&306LQWHUQDOVWDQGDUGPL[DQGEULQJWRDILQDOYROXPHRIP/XVLQJ
,&306PDWUL[VROXWLRQ([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶V
H[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
 *&$/6WRFN&DOLEUDWLRQ6WDQGDUG&XVWRP0L[FRPPHUFLDOO\SUHSDUHG
 6WRFN6WDQGDUGV FRPPHUFLDOO\SUHSDUHGVLQJOHDQDO\WHVPJ/HDFK
$QWLPRQ\%RURQ/LWKLXP6HOHQLXP6LOLFRQ6LOYHUDQG=LUFRQLXP 
 :RUNLQJ6WDQGDUGVLQGLYLGXDOPHWDOV
6LOYHU $J PJ/±$GG/RIPJ/$JVWRFNVWDQGDUG
WRDP/YROXPHWULFIODVNDQGEULQJWRDILQDOYROXPHRIP/
XVLQJ+12([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶V
H[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
$QWLPRQ\ 6E PJ/±$GG/RIPJ/6EVWRFN
VWDQGDUGWRDP/YROXPHWULFIODVNDQGEULQJWRDILQDOYROXPHRI
P/XVLQJ+12([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶V
H[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
6HOHQLXP 6H PJ/±$GG/RIPJ/6HVWRFNVWDQGDUG
WRDP/YROXPHWULFIODVNDQGEULQJWRDILQDOYROXPHRIP/
XVLQJ+12([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶V
H[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
/LWKLXP%RURQ=LUFRQLXP /L%=U PJ/±$GGP/RI
PJ//LVWRFNVWDQGDUGP/RIPJ/%VWRFNVWDQGDUG
DQG/RIPJ/=UVWRFNVWDQGDUGWRDP/YROXPHWULF
IODVNDQGEULQJWRDILQDOYROXPHRIP/XVLQJ+12
([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRU
WKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
%RURQ % SSE±$GG/RIPJ/%VWRFNVWDQGDUGWRD
P/YROXPHWULFIODVNDQGEULQJWRDILQDOYROXPHRIP/XVLQJ
+1([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQ
GDWHRUWKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
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 ,QWHUIHUHQFH&KHFN6WDQGDUGV6WRFN6ROXWLRQV±SUHSDUHGDQGSXUFKDVHG
FRPPHUFLDOO\IURP+LJK3XULW\6WDQGDUGVDWYDULRXVFRQFHQWUDWLRQVFDWDORJ
,&306,&66ROXWLRQ$DOWHUQDWLYHO\PD\EHSUHSDUHGIURPFHUWLILHG
VLQJOHHOHPHQWVROXWLRQV:RUNLQJVWDQGDUGH[SLUHVDFFRUGLQJWRWKH
PDQXIDFWXUHU¶VH[SLUDWLRQGDWHRUGD\VDIWHUSUHSDUDWLRQZKLFKHYHULVVRRQHU
RULIFRPSDULVRQVZLWKTXDOLW\FRQWUROFKHFNVWDQGDUGVLQGLFDWHDSUREOHP
,&66WRFN6WDQGDUGV FRPPHUFLDOO\SUHSDUHGVLQJOHDQDO\WHV
PJ/HDFK7LQ6WURQWLXP%RURQ/LWKLXP=LUFRQLXP6LOLFRQ
&REDOW&KURPLXP&RSSHU0DQJDQHVH1LFNHO9DQDGLXP=LQF
$UVHQLF&DGPLXP6HOHQLXPDQG6LOYHU 
,&6$±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI,&306PDWUL[
VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUI
SLSHWWHDGG/RI,&6$VSLNH%ULQJWRDILQDOYROXPHRIP/
XVLQJ,&306PDWUL[VROXWLRQ
,&66Q6U±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/+12WRD
YROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUISLSHWWHDGG/
HDFKRIDSSPFHUWLILHGVROXWLRQRI6QDQGDSSPFHUWLILHG
VROXWLRQRI6U%ULQJWRDILQDOYROXPHRIP/XVLQJ+12
([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRU
WKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
,&6/L%=U±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/+12WR
DYROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUISLSHWWHDGG
/HDFKRIDSSPFHUWLILHGVROXWLRQRI/LSSPFHUWLILHG
VROXWLRQRI%DQGDSSPFHUWLILHGVROXWLRQRI=U%ULQJWRDILQDO
YROXPHRIP/XVLQJ+12([SLUDWLRQGDWHRIVWDQGDUGLVWKH
PDQXIDFWXUHU¶VH[SLUDWLRQGDWHRUWKHVROYHQWH[SLUDWLRQGDWH
ZKLFKHYHULVVRRQHU
,&6$%6WRFN±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/+12
WRDYROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUISLSHWWHDGG
/HDFKRIDSSPFHUWLILHGVROXWLRQVRI&R&U&X0Q
1L9DQG=QDQG/RISSPFHUWLILHGVROXWLRQVRI$V&G
6HDQG$J%ULQJWRDILQDOYROXPHRIP/XVLQJ+12
([SLUDWLRQGDWHRIVWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRU
WKHVROYHQWH[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
,&6$%±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI,&306
PDWUL[VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQXVLQJDQ
(SSHQGRUISLSHWWHDGG/RI,&6$VSLNH,&6$%VWRFN
PJ/6LVWRFNVWDQGDUG,&6/L%=UDQG,&66Q6U%ULQJWRDILQDO
YROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ
 &DOLEUDWLRQ6WDQGDUGV±&DOLEUDWLRQVWDQGDUGVDUHSUHSDUHGIURPFXVWRPPXOWL
HOHPHQWVROXWLRQVRUFHUWLILHGVLQJOHHOHPHQWVROXWLRQV7KHVWDQGDUGVDUH
GLOXWHGWRZRUNLQJOHYHOVXVLQJ,&306PDWUL[VROXWLRQ$WDPLQLPXPD
SRLQWFXUYHPXVWEHXVHG:RUNLQJVWDQGDUGVDUHJRRGIRUXSWRGD\V
IROORZLQJSUHSDUDWLRQ
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&DOLEUDWLRQ/ &DOLEUDWLRQ6WDQGDUG ±SUHSDUHGE\DGGLQJ
DSSUR[LPDWHO\P/RI,&306PDWUL[VROXWLRQWRDP/
YROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUISLSHWWHDGGP/RI
*&$/P/RIPJ/$JZRUNLQJVWDQGDUGP/RIPJ/6E
ZRUNLQJVWDQGDUGP/RIPJ/6HZRUNLQJVWDQGDUG/RI
PJ/0QVWRFNVWDQGDUGP/RIPJ//L%=U
ZRUNLQJVWDQGDUGDQGP/RIPJ/6LVWRFNVWDQGDUG%ULQJWR
DILQDOYROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ
&DOLEUDWLRQ/ &&9 ±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI
,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQXVLQJ
DQ(SSHQGRUISLSHWWHDGGP/&DOLEUDWLRQ//RIPJ/
6L6WRFNVWDQGDUGDQGP/RIPJ/6HZRUNLQJVWDQGDUG%ULQJ
WRDILQDOYROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ
&DOLEUDWLRQ/±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI,&306
PDWUL[VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQXVLQJDQ
(SSHQGRUISLSHWWHDGGP/&DOLEUDWLRQ/DQG/RI%ZRUNLQJ
VWDQGDUG%ULQJWRDILQDOYROXPHRIP/XVLQJ,&306PDWUL[
VROXWLRQ
&DOLEUDWLRQ/ $O ±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/
RI,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQ
XVLQJDQ(SSHQGRUISLSHWWHDGGP/&DOLEUDWLRQ/%ULQJWRDILQDO
YROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ
&DOLEUDWLRQ/ %H$J7O ±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\
P/RI,&306PDWUL[VROXWLRQWRDP/YROXPHWULFIODVNDQG
WKHQXVLQJDQ(SSHQGRUISLSHWWHDGGP/&DOLEUDWLRQ/%ULQJWRD
ILQDOYROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ
 ,QLWLDO&DOLEUDWLRQ9HULILFDWLRQ ,&9 VWDQGDUGV±6WRFN,&9VWDQGDUGVDUH
SXUFKDVHGDVFXVWRPPXOWLHOHPHQWVROXWLRQVRUFHUWLILHGVLQJOHHOHPHQW
VROXWLRQV7KH,&9PXVWEHSUHSDUHGLQWKHVDPHDFLGPDWUL[DVWKHFDOLEUDWLRQ
VWDQGDUGV ,&306PDWUL[VROXWLRQ 7KLVVROXWLRQPXVWEHSUHSDUHGIURPDQ
LQGHSHQGHQWRUVHFRQGVRXUFHVWDQGDUGDQGEHQHDUWKHPLGSRLQWRIWKHOLQHDU
UDQJH
,&9&XVWRP0L[FRPPHUFLDOO\SUHSDUHG
,&96WRFN6WDQGDUGV FRPPHUFLDOO\SUHSDUHGVLQJOHDQDO\WHV
PJ/HDFK%RURQ/LWKLXP6LOLFRQ6LOYHUDQG=LUFRQLXP 
,&9:RUNLQJ6WDQGDUGV
6LOYHU $J PJ/±$GG/RIPJ/$J,&9
VWRFNVWDQGDUGWRDP/YROXPHWULFIODVNDQGEULQJWRD
ILQDOYROXPHRIP/XVLQJ+12([SLUDWLRQGDWHRI
VWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRUWKHVROYHQW
H[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
/LWKLXP%RURQ=LUFRQLXP /L%=U PJ/±$GG
P/RIPJ//LVWRFNVWDQGDUGP/RI
PJ/%VWRFNVWDQGDUGDQG/RIPJ/=UVWRFN
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VWDQGDUGWRDP/YROXPHWULFIODVNDQGEULQJWRDILQDO
YROXPHRIP/XVLQJ+12([SLUDWLRQGDWHRI
VWDQGDUGLVWKHPDQXIDFWXUHU¶VH[SLUDWLRQGDWHRUWKHVROYHQW
H[SLUDWLRQGDWHZKLFKHYHULVVRRQHU
,&9±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI,&306PDWUL[
VROXWLRQWRDP/YROXPHWULFIODVNDQGWKHQXVLQJDQ(SSHQGRUI
SLSHWWHDGGP/RI,&9&XVWRP0L[P/RIPJ/$J,&9
ZRUNLQJVWDQGDUGP/RIPJ//L%=U,&9ZRUNLQJ
VWDQGDUGDQGP/RIPJ/6LVWRFNVWDQGDUG%ULQJWRDILQDO
YROXPHRIP/XVLQJ,&306PDWUL[VROXWLRQ7KLVVWDQGDUG
H[SLUHVRQHZHHNIURPFUHDWLRQ
 /LQHDU'\QDPLF5DQJH /'5 ±SUHSDUHGE\DGGLQJDSSUR[LPDWHO\P/RI
,&306PDWUL[VROXWLRQWRP/YROXPHWULFIODVNDQGWKHQDGGLQJP/RI
*&$/DQG/RIPJ/0QVWRFNVWDQGDUG'LOXWHWRP/ZLWK
,&306PDWUL[

 6$03/(&2//(&7,216+,30(17$1'6725$*(
 6DPSOHVDUHUHFHLYHGDWWKHODERUDWRU\E\FRPPRQFDUULHURUKDQGGHOLYHUHG6DPSOH
UHFHLSWSROLFLHVDUHGHVFULEHGLQ6236$' 6DPSOH5HFHLYLQJDQG/,06/RJ,Q 
 $FKDLQRIFXVWRG\PXVWDFFRPSDQ\DOOVDPSOHVDQGPXVWGRFXPHQWWKHGDWHDQGWKH
WLPHRIVDPSOHFROOHFWLRQDQGWKHSUHVHUYDWLRQPHWKRGXVHG,QWHUQDOFKDLQRIFXVWRG\
SURFHGXUHVDUHGHVFULEHGLQ6236$' 6DPSOH&KDLQRI&XVWRG\DQG6DPSOH
,QWHJULW\ 
 6DPSOHVDUHFROOHFWHGLQSODVWLFRUJODVVFRQWDLQHUVDQGVWRUHGDWWKHODERUDWRU\XVLQJ
FRQGLWLRQVUHTXLUHGE\&)5RUUHIHUHQFHPHWKRG
 6DPSOHVDUHVWRUHGDWWKHODERUDWRU\LQDVHFXUHORFDWLRQXQWLOGLVSRVDO

 35(6(59$7,21$1'+2/'7,0(
 5HTXLUHGSUHVHUYDWLRQ
 7RWDOPHWDOVDTXHRXVVDPSOHV±+12WRS+
 'LVVROYHGPHWDOV±ILHOGILOWHUHGWKURXJKDPILOWHU+12WRS+
 7RWDOPHWDOVVROLGDQGZDVWHVDPSOHV±QRQH
 0D[LPXPKROGLQJWLPH±PRQWKVIURPFROOHFWLRQWRDQDO\VLV

 48$/,7<&21752/
 2QHPHWKRGEODQN 0% VKDOOEHSUHSDUHGSHUEDWFKDPD[LPXPRIWHQVDPSOHVIRU
PHWKRGDQGDPD[LPXPRIWZHQW\VDPSOHVIRUPHWKRG%7KHEODQNLV
SUHSDUHGLQWKHH[DFWPDQQHURIWKHVDPSOHVDQGLVDQDO\]HGWRGHPRQVWUDWHWKDWWKH
SUHSDUDWLRQSURFHGXUHGLGQRWLQWURGXFHFRQWDPLQDWLRQ
 2QHODERUDWRU\FRQWUROVDPSOH /&6 VKDOOEHSUHSDUHGSHUEDWFKDPD[LPXPRIWHQ
VDPSOHVIRUPHWKRGDQGDPD[LPXPRIWZHQW\VDPSOHVIRUPHWKRG%7KH
/&6LVDNQRZQDPRXQWRIVWDQGDUGDGGHGWR7\SH',ZDWHUDQGSUHSDUHGLQWKH
H[DFWPDQQHURIWKHVDPSOHVDQGLVDQDO\]HGWRGHPRQVWUDWHWKDWSUHSDUDWLRQDQG
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DQDO\WLFDOV\VWHPVDUHLQFRQWURO$/&6'LVSUHSDUHGLILQVXIILFLHQWVDPSOHYROXPHLV
SURYLGHGWRSUHSDUHD0606'
$PLQLPXPRIRQHPDWUL[VSLNH 06 VKDOOEHDQDO\]HGSHUEDWFKDPD[LPXPRIWHQ
VDPSOHVIRUPHWKRGDQGDPD[LPXPRIWZHQW\VDPSOHVIRUPHWKRG%
$PLQLPXPRIRQHODERUDWRU\GXSOLFDWH '83 RUPDWUL[VSLNHGXSOLFDWH 06' VKDOO
EHDQDO\]HGSHUEDWFKDPD[LPXPRIWHQVDPSOHVIRUPHWKRGDQGDPD[LPXP
RIWZHQW\VDPSOHVIRUPHWKRG%
3RVW'LJHVWLRQ6SLNH±$SRVWGLJHVWLRQVSLNHLVSHUIRUPHGLI0606'UHFRYHULHVIRU
WDUJHWDQDO\WHVDUHRXWVLGHFRQWUROOLPLWVIRU%3RVWGLJHVWLRQVSLNHVDUHQRW
UHTXLUHGE\(3$PHWKRG$OO0606'IDLOXUHVZLOOEHUHSRUWHGZLWKD
QDUUDWLYH
'LOXWLRQWHVW VHULDOGLOXWLRQ ±,IWKH3RVW'LJHVWLRQ6SLNHIDLOVSHUIRUPD[GLOXWLRQ
RQWKH4&SDUHQWVDPSOH7KHFRQFHQWUDWLRQRIWKHDQDO\WHVLQWKHVDPSOHWREHGLOXWHG
VKRXOGEHJUHDWHUWKDQWLPHVWKH/24IRUPHWKRG%'LOXWLRQWHVWVDUHQRW
UHTXLUHGE\(3$PHWKRG$OO0606'IDLOXUHVZLOOEHUHSRUWHGZLWKD
QDUUDWLYH
3URMHFWVSHFLILFFULWHULDPD\DSSO\6HH623*(1 3URMHFW6SHFLILF
5HTXLUHPHQWV 


 &$/,%5$7,21$1'67$1'$5',=$7,21
 7XQLQJFULWHULD±3ULRUWRSHUIRUPLQJWKHLQLWLDOFDOLEUDWLRQWKHLQVWUXPHQWPXVWSDVV
WKHPDVVFDOLEUDWLRQUHVROXWLRQDQGVWDELOLW\RUWXQHFKHFNIRUWKHIROORZLQJLVRWRSHV
DQG7KHPDVVFDOLEUDWLRQFDQQRWGLIIHUE\PRUH
WKDQDPXIURPWKHWUXHYDOXH7KHUHVROXWLRQPXVWDOVREHYHULILHGWRDPX
IXOOZLGWKDWSHDNKHLJKWIRUPHWKRG,IDQDO\VLVLVWREHSHUIRUPHGIRU
PHWKRG%WKHUHVROXWLRQPXVWEHYHULILHGWREHOHVVWKDQDPXIXOOZLGWKDW
SHDNKHLJKW)RUVWDELOLW\WKH56'PXVWEHIRUDWOHDVWUHSOLFDWHDQDO\VHV,I
WKHVHFULWHULDDUHQRWDFKLHYHGSHUIRUPLQVWUXPHQWPDLQWHQDQFHDQGRUWXQLQJ
&DOLEUDWLRQDQGVDPSOHDQDO\VLVFDQQRWEHJLQXQWLOWKHDIRUHPHQWLRQHGWXQLQJFULWHULD
DUHPHW
 ,QLWLDO&DOLEUDWLRQ ,&$/ ±7KHLQLWLDOFDOLEUDWLRQFRQVLVWVRIDFDOLEUDWLRQEODQNDQGD
PLQLPXPRIWKUHHFRQWLJXRXVQRQ]HURSRLQWV7KHLQWHUQDOVWDQGDUGUHVSRQVHIURPWKH
FDOLEUDWLRQEODQNLVXVHGWRFDOFXODWHGULIWIRUDOOVDPSOHVLQWKHDQDO\WLFDOEDWFK
$GGLWLRQDOSRLQWVPD\EHDQDO\]HGWREHWWHUGHILQHWKHOLQHDUUDQJHDQGWKHORZHUOLPLW
RITXDQWLWDWLRQ7KHORZRUKLJKSRLQWVPD\EHUHPRYHGIURPDPXOWLSRLQWFXUYHDV
ORQJDVDPLQLPXPRIWKUHHSRLQWVUHPDLQ(DFKDQDO\WHPXVWH[KLELWDFRUUHODWLRQ
FRHIILFLHQW U RIIRUPHWKRGDQGIRUPHWKRG%WREHFRQVLGHUHG
DFFHSWDEOH$VXFFHVVIXOLQLWLDOFDOLEUDWLRQFXUYHPXVWEHDQDO\]HGEHIRUHDQ\UHVXOW
FDQEHTXDQWLWDWHG $QHZFXUYHPXVWEHSHUIRUPHGDWDPLQLPXPGDLO\
 ,QLWLDO&DOLEUDWLRQ9HULILFDWLRQ ,&9 ±,PPHGLDWHO\IROORZLQJWKHLQLWLDOFDOLEUDWLRQRU
SULRUWRVDPSOHDQDO\VLVWKHLQLWLDOFDOLEUDWLRQLVYHULILHGZLWKDPLGOHYHO,&9
VWDQGDUGXVLQJWKHDFFHSWDQFHFULWHULDRIIRUDOOWDUJHWDQDO\WHV7KH,&9
VWDQGDUGPXVWEHSUHSDUHGIURPDVHFRQGVRXUFHVWDQGDUGDWRUQHDUWKHPLGUDQJHRI
WKHFDOLEUDWLRQFXUYH,IWKHFULWHULDUHIHUHQFHGDERYHDUHQRWDFKLHYHGFRUUHFWLYH
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DFWLRQPXVWEHWDNHQ7KLVPD\LQFOXGHLQVWUXPHQWPDLQWHQDQFHUHDQDO\VLVRIWKH
,&9RULQLWLDOFDOLEUDWLRQRUUHSUHSDUDWLRQDQGUHDQDO\VLVRIWKHVWDQGDUGVLQYROYHG
,QLWLDO&DOLEUDWLRQ%ODQN ,&% ±7KH,&%LVXVHGWRYHULI\DOODQDO\WHFRQFHQWUDWLRQV
DUHEHORZWKHFOLHQWGHILQHGUHSRUWLQJOLPLW7KHFRQFHQWUDWLRQRIDOODQDO\WHVPXVWEH
WKHDEVROXWHYDOXHRIWKH/24IRUPHWKRGDQGWKHDEVROXWHYDOXHRIWKH/2'
IRUPHWKRG%
,QWHUIHUHQFH&KHFN6ROXWLRQ$ ,&6$ ±7KH,&6$LVXVHGWRPRQLWRUFRUUHFWLRQ
IDFWRUVIRUFRPPRQLQWHUIHUHQWV7KHFRQFHQWUDWLRQIRUDOOQRQVSLNHGDQDO\WHVPXVWEH
WKHDEVROXWHYDOXHRIWKH/24IRUPHWKRGDQGWKHDEVROXWHYDOXHRIWKH
WLPHVWKH/24IRUPHWKRG%)RU'2'SURMHFWVFRQFHQWUDWLRQVPXVWEHWKH
DEVROXWHYDOXHRIWKH/2'7KH,&6$LVDQDO\]HGEHIRUHVDPSOHDQDO\VLVDQGDWD
PLQLPXPRIRQFHHYHU\KRXUV
,QWHUIHUHQFH&KHFN6ROXWLRQ% ,&6$% ±$OOVSLNHGDQDO\WHVLQWKH,&6$%VROXWLRQ
PXVWKDYHUHFRYHULHVRI7KH,&6$%LVDQDO\]HGEHIRUHVDPSOHDQDO\VLVDQG
DWDPLQLPXPRIRQFHHYHU\KRXUV
&RQWLQXLQJ&DOLEUDWLRQ%ODQN &&% ±7KH&&%LVSUHSDUHGXVLQJWKH,&306PDWUL[
VROXWLRQDQGDQDO\]HGDIWHUHYHU\VDPSOHV RUPRUHIUHTXHQWO\ DQGDWWKHHQGRIWKH
DQDO\WLFDODQDO\VLV7KHFRQFHQWUDWLRQRIDOODQDO\WHVPXVWEHWKHDEVROXWHYDOXHRI
WKH/24)RU'2'SURMHFWVFRQFHQWUDWLRQVPXVWEHWKH/2'7KH&&%LVSUHSDUHG
IURP,&306PDWUL[VROXWLRQ'DWDLVUHSRUWDEOHZLWKDQDUUDWLYHLIDQDQDO\WHLV
GHWHFWHGDERYHWKHUHSRUWLQJOLPLWLQWKH&&%SURYLGHGWKHDQDO\WHLVQRWGHWHFWHG
GXULQJWKHDVVRFLDWHGVDPSOHDQDO\VLVRULIWKHFRQFHQWUDWLRQVRIWKHDQDO\WHLQWKH
DVVRFLDWHGVDPSOHVDUHJUHDWHUWKDQ[WKHFRQFHQWUDWLRQRIWKHDQDO\WHLQWKH&&%
)RU'2'460WKH&&%FDQQRWEHUHUXQ
/RZ/HYHO&RQWLQXLQJ&DOLEUDWLRQ9HULILFDWLRQ //&&9 ±7KHFDOLEUDWLRQVWDQGDUGDW
WKH/24OHYHOLVDOVRDQDO\]HGDVWKH//&&9)RUPHWKRGDQGPHWKRG%
WKH//&&9LVDQDO\]HGDWWKHEHJLQQLQJRIDQDO\VLV7KHUHFRYHU\IRUDOOWDUJHW
DQDO\WHVLQWKHLQLWLDO//&&9PXVWEH6DPSOHVFDQEHUHSRUWHGZLWKD
IDLOXUHLIWKHFRQFHQWUDWLRQRIWKHDQDO\WHLQTXHVWLRQLVJUHDWHUWKDQWKHFRQFHQWUDWLRQ
RIWKH&&9IRUWKDWDQDO\WH
&RQWLQXLQJ&DOLEUDWLRQ9HULILFDWLRQ &&9 ±7KHPLGOHYHOFDOLEUDWLRQVWDQGDUGLV
DOVRDQDO\]HGDVWKH&&97KH&&9LVDQDO\]HGDIWHUHYHU\VDPSOHV RUPRUH
IUHTXHQWO\ DQGDWWKHHQGRIWKHDQDO\WLFDODQDO\VLV7KHUHFRYHU\IRUDOOWDUJHW
DQDO\WHVLQWKH&&9LV:LWKWKHH[FHSWLRQRI'2'SURMHFWVRQO\LIWKH
&&9IDLOVKLJKQRQGHWHFWDQDO\WHVPD\EHUHSRUWHGZLWKDQDUUDWLYH
6DPSOHVUHSRUWHGE\6:%VKDOOEHGLOXWHGIRUDQ\FRPSRXQGJUHDWHUWKDQ
WKHKLJKOHYHOFDOLEUDWLRQVWDQGDUGRU/LQHDU'\QDPLF5DQJH6DPSOHVZLWKDQDO\WH
FRQFHQWUDWLRQVJUHDWHUWKDQRIWKHKLJKOHYHO,&$/RU/LQHDU'\QDPLF5DQJHZLOO
EHGLOXWHGDQGUHDQDO\]HGIRUVDPSOHVUHSRUWHGE\(3$PHWKRG'LOXWHVRWKDW
WKHH[SHFWHGFRQFHQWUDWLRQLVDSSUR[LPDWHO\LQWKHPLGOHYHORIWKHFXUYH5HSRUW
PXOWLSOHGLOXWLRQVLIUHTXHVWHGE\WKHFOLHQW
/LQHDU'\QDPLF5DQJH /'5 ±7KH/'5LVDQDO\]HGSULRUWRVDPSOHDQDO\VLV7KH
UHFRYHU\IRUDOOWDUJHWDQDO\WHVLQWKH/'5LV
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 ,QWHUQDOVWDQGDUGV ,6 ±,QWHUQDOVWDQGDUGVDUHPRQLWRUHGIRUHYHU\DQDO\VLVDQGDUH
TXDQWLWDWHGDJDLQVWWKHFDOLEUDWLRQEODQN VHH6HF 7KHLQWHUQDOVWDQGDUGIRUHDFK
LQMHFWLRQ FDOLEUDWLRQVDPSOHDQG4& IRUPHWKRG%DQG
IRUPHWKRGRIWKHRULJLQDOUHVSRQVHLQWKHFDOLEUDWLRQEODQN)RU'2'VDPSOHV
WKH,6IRUHDFKVDPSOHPXVWEH5HFRYHULHVRXWVLGHRIWKHDFFHSWDEOHUDQJH
PD\EHGXHWRLQVWUXPHQWGULIWVDPSOHPDWUL[RULQVWUXPHQWDWLRQPDOIXQFWLRQ
,QVWUXPHQWGULIWPD\EHHYDOXDWHGE\UHYLHZLQJLQWHUQDOVWDQGDUGUHFRYHULHVLQDFOHDQ
PDWUL[ &&% ([WUHPHO\KLJKUHFRYHULHVIRUWKHLQWHUQDOVWDQGDUGVFDQUHVXOWIURPWKH
SUHVHQFHRIWKHLQWHUQDOVWDQGDUGHOHPHQWLQWKHRULJLQDOVDPSOHDQGPD\EHDFFRXQWHG
IRUE\HYDOXDWLQJWKHVDPSOHXVLQJDQDOWHUQDWHDFFHSWDEOHLQWHUQDOVWDQGDUG&ORJJHG
VDPSOHWUDQVIHUOLQHVRURWKHUW\SHVRILQVWUXPHQWPDOIXQFWLRQVRUH[SRVXUHFDQFDXVH
XQDFFHSWDEOHLQWHUQDOVWDQGDUGUHFRYHULHV$VDPSOHPXVWEHUHDQDO\]HGLIDQLQWHUQDO
VWDQGDUGUHFRYHU\LVRXWVLGHRIWKHDFFHSWDQFHUDQJH,IWKHLQWHUQDOVWDQGDUGIDLOXUHLV
GHWHUPLQHGWREHGXHWRVDPSOHPDWUL[WKHVDPSOHVKRXOGEHUHDQDO\]HGDWDGLOXWLRQ
ILYHWLPHVJUHDWHUWKDQWKHRULJLQDODQDO\VLVLQZKLFKWKHLQWHUQDOVWDQGDUGUHFRYHU\
ZDVXQDFFHSWDEOHXQWLOFULWHULDLVPHW)RUIDLOHG4&VDPSOHVFRUUHFWWKHSUREOHPDQG
UHUXQDOODVVRFLDWHGILHOGVDPSOHV
 'HWHUPLQH'/VXVLQJWKHUHTXLUHPHQWVRI6234$ 'HWHUPLQLQJ'HWHFWLRQDQG
4XDQWLWDWLRQ/LPLWV 

 352&('85(
 3HUIRUPDQHEXOL]HUWHVWDQGOHQVVKRUWDJHWHVW,JQLWHWKHSODVPDDQGH[HFXWHWKH
FRQILJXUHGLJQLWLRQVHTXHQFH7KLVLQFOXGHVDZDUPXS7RUFK$[LV(03ODVPD
&RUUHFWLRQ6WDQGDUG/HQV7XQH5HVROXWLRQ$[LV3HUIRUPDQFH5HSRUW)XOO6SHFWUXP
3$)DFWRUDQG5)0DWFKLQJ
 7XQHWKHLQVWUXPHQWZLWKWKHWXQHFKHFNVROXWLRQ VHF 6HHVHFWLRQIRUWXQH
DFFHSWDELOLW\
 7KH,&306LVFDOLEUDWHGHDFKGD\RIRSHUDWLRQXVLQJDEODQNDQGDWOHDVWVWDQGDUGV
6HHVHFWLRQIRU,&$/FULWHULD
 $Q,&9VWDQGDUGLVDQDO\]HGLPPHGLDWHO\DIWHUWKHLQLWLDOFDOLEUDWLRQRUSULRUWRVDPSOH
DQDO\VLV7KLV,&9VWDQGDUGLVSUHSDUHGIURPDVHFRQGVRXUFH6HHVHFWLRQIRU
DFFHSWDQFHFULWHULD
 $Q,&%LVDQDO\]HGDIWHUWKH,&9WRFKHFNIRUPHPRU\HIIHFWV6HHVHFWLRQIRU
DFFHSWDQFHFULWHULD
 $//&&9LVDQDO\]HGSULRUWRVDPSOHDQDO\VLV6HHVHFWLRQIRUDFFHSWDQFH
FULWHULD
 ,QWHUIHUHQFH&KHFNV,&6$DQG,&6$%DUHDQDO\]HGWRFKHFNLQWHUHOHPHQWFRUUHFWLRQV
6HHVHFWLRQDQGIRUDFFHSWDQFHFULWHULD7KHIROORZLQJLQWHUIHUHQFH
HTXDWLRQVKDYHEHHQPDQXDOO\HQWHUHGLQWKH'$0HWKRG(GLWRUIRUHDFK,&306
LQVWUXPHQW
0DVV1R*DV0F  0  0  
0DVV1R*DV0F  0  0  
0DVV1R*DV0F  0  0  0  
0DVV+H0F  0  0  
3DJHRI
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0DVV+H0F  0  0  

 6DPSOH$QDO\VLV
 5HSRUWWKHDYHUDJHRIWKHWKUHHUHSOLFDWHVRIDOOILHOGDQG4&VDPSOHVDQDO\]HG
 )OXVKWKHV\VWHPZLWKDULQVHVROXWLRQ ULQVHVROXWLRQVXVHG EHWZHHQVDPSOHV
DQGVWDQGDUGVGXULQJWKHDQDO\WLFDOUXQ2SWLRQDOO\WKH$JLOHQW;XVHVWKH
RSWLRQDOEDVHULQVHWRLPSURYHWKHSHUIRUPDQFHRI%RURQDWWKH
UHFRPPHQGDWLRQRIWKHPDQXIDFWXUHU
 ,IDWDUJHWDQDO\WHLVGHWHFWHGDERYHWKHOLQHDUFDOLEUDWLRQUDQJHWKHVDPSOH
PXVWEHGLOXWHGVXIILFLHQWO\WREULQJWKHWDUJHWDQDO\WHFRQFHQWUDWLRQWRZLWKLQ
WKHFDOLEUDWLRQUDQJH
 7KHDQDO\WLFDOUXQVHTXHQFHVKRXOGEHSHUIRUPHGDVIROORZV
x ,QVWUXPHQWLQLWLDOL]DWLRQ
x :DUPXS
x 7XQH,QVWUXPHQW
x 7XQHFKHFN PDVVFDOLEUDWLRQUHVROXWLRQDQGVWDELOLW\FKHFN 
x &DOLEUDWLRQEODQN
x ,QLWLDOFDOLEUDWLRQ
x ,&9
x ,&%
x //&&9 DW/24 
x ,&6$
x ,&6$%
x /'5
x 8SWR,QYHVWLJDWLYH6DPSOHV
x &&9%ORFN &&9&&%VHHVHFWLRQV 
x ,&6$DQG,&6$%DWDPLQLPXPHYHU\KUV
x &ORVLQJ&&9%ORFN

 &$/&8/$7,216
 :DWHUVDPSOHV J/  ,QVWUXPHQWUHDGLQJ[')

 6RLOVDPSOHV J.J   ,QVWUXPHQWUHDGLQJ[')[)9 6DPSOH:HLJKW J 
:KHUH') GLOXWLRQIDFWRU
)9 ILQDOH[WUDFWYROXPH P/ 

 5HFRYHU\ 0606'  6SLNH&RQFHQWUDWLRQ6DPSOH&RQFHQWUDWLRQ[

6SLNH$GGHG

 5HFRYHU\ /&6/&6'  6SLNH&RQFHQWUDWLRQ[

6SLNH$GGHG

 53' _&RQFHQWUDWLRQ&RQFHQWUDWLRQ_[
3DJHRI
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  &RQFHQWUDWLRQ&RQFHQWUDWLRQ 

 5HIHUWR623*(1IRUFDOLEUDWLRQFDOFXODWLRQV


 5(3257,1*/,0,76
 /24IRUZDWHUDQGVRLOVDPSOHV±VHH7DEOH
/2'IRUZDWHUDQGVRLOVDPSOHV±6HH7DEOH

 0(7+2'3(5)250$1&(
 0HWKRGSHUIRUPDQFHLVEDVHGRQWKHSUHFLVLRQDQGDFFXUDF\GHWHUPLQHGE\WKH
ODERUDWRU\XVLQJSURFHGXUHVLQ(3$PHWKRGVDQG%
 /DERUDWRU\OLPLWVVKDOOEHGHYHORSHGWKURXJKWKHFRQWLQXHGSHUIRUPDQFHRIWKLV
PHWKRGE\GHWHUPLQLQJWKHVWDQGDUGGHYLDWLRQRYHUDWOHDVWUHSOLFDWHV7KHUHFRYHU\
OLPLWVVKDOOEHVHWDW 6'
 :KHQDYDLODEOHDEOLQG3URILFLHQF\7HVW 37 VDPSOHVKDOOEHDQDO\]HGWZLFHSHU\HDU
SHUPDWUL[
 6HQVLWLYLW\RIWKHPHWKRGVKDOOEHGHWHUPLQHGE\GHWHUPLQDWLRQRIPHWKRGGHWHFWLRQ
OLPLWVDQGYHULILHGE\WKHSHUIRUPDQFHRI/2'VDQG/24V7KHVHUHTXLUHPHQWVDUH
GHVFULEHGE\6234$ 'HWHUPLQLQJ'HWHFWLRQDQG4XDQWLWDWLRQ/LPLWV 
 &RQWUROFKDUWVVKDOOEHXVHGWRGHWHUPLQHLIJRDOVDUHDFKLHYHGDQGSRWHQWLDO
LPSURYHPHQWVRIERWKPHWKRGSHUIRUPDQFHDQGDQDO\VWWUDLQLQJ

 32//87,2135(9(17,21
 3ROOXWLRQSUHYHQWLRQHQFRPSDVVHVDQ\WHFKQLTXHWKDWUHGXFHVRUHOLPLQDWHVWKH
TXDQWLW\RUWR[LFLW\RIZDVWHDWWKHSRLQWRIJHQHUDWLRQ
 5HIHUWR4$06HFWLRQ

 '$7$$66(660(17$1'$&&(37$1&(&5,7(5,$
 7KHDQDO\VWVKDOOHYDOXDWHTXDOLW\FRQWUROFULWHULDGXULQJRULPPHGLDWHO\IROORZLQJ
DQDO\VLV&RQWDFWWKHVXSHUYLVRULPPHGLDWHO\LIFULWHULDDUHQRWPHWDQGWKHUHLV
LQVXIILFLHQWVDPSOHWRUHSHDWWKHWHVW,ITXDOLW\FRQWUROFULWHULDDUHQRWPHWDQGWKHWHVW
FDQQRWEHUHSHDWHGGXHWRLQVXIILFLHQWVDPSOHYROXPHRUKROGWLPHWKHGDWDPD\EH
UHSRUWHGZLWKDFDVHQDUUDWLYH$OWHUQDWLYHO\FRQWDFWWKHFOLHQWWRUHFHLYHDGGLWLRQDO
LQVWUXFWLRQVVXFKDVDQDO\VLVRIDUHWDLQVDPSOHRUDXWKRUL]DWLRQIRUUHSHDWLQJDQDO\VLV
RXWVLGHRIKROGLQJWLPH
 7KH0HWKRG%ODQNFRQFHQWUDWLRQVKDOOQRWEHJUHDWHUWKDQKDOIWKH/LPLWRI
4XDQWLWDWLRQ /24 RUWKHRQFROXPQDPRXQWPHDVXUHGLQDQ\VDPSOH
ZKLFKHYHULVJUHDWHU RURWKHUZLVHDIIHFWVDPSOHUHVXOWV,IWKHPHWKRGEODQNIDLOVWR
PHHWWKHVHFULWHULDWKHVRXUFHRIWKHFRQWDPLQDWLRQVKRXOGEHLQYHVWLJDWHGDQGVDPSOHV
VKRXOGEHUHSUHSDUHGDQGRUUHDQDO\]HG(QWHUFRQGLWLRQFRGH³53´IRUHDFKVDPSOH
DIIHFWHGDQHZSUHSDQGDQDO\WLFDOVFKHGXOHZLOOSRSXODWHLQWKHVDPSOHZKHQVDYHG
,IDGGLWLRQDOVDPSOHLVQRWDYDLODEOHRUWKHVDPSOHVZHUHUHSUHSDUHGRXWVLGHRI
KROGLQJWLPHUHSRUWZLWKDFDVHQDUUDWLYHDQGQRWLI\WKH*&$/SURMHFWPDQDJHU
LPPHGLDWHO\
3DJHRI



6231XPEHU0(7
5HYLVLRQ
(IIHFWLYH'DWH
6XSHUVHGHV'DWH



0HWDOV$QDO\VLVE\,&306
(3$6:%

 7KH/&6FRQWUROOLPLWVRIIRUDQGIRUPHWKRG%DUH
XVHGWRGHWHUPLQHEDWFKDFFHSWDELOLW\,IWKH/&6IDLOVWRPHHWWKHODERUDWRU\
DFFHSWDQFHFULWHULDIRUDQ\DQDO\WHWKHVRXUFHRILQDFFXUDF\VKRXOGEHLQYHVWLJDWHGDQG
VDPSOHVVKRXOGEHUHSUHSDUHGDQGRUUHDQDO\]HG(QWHUFRQGLWLRQFRGH³53´IRUHDFK
VDPSOHDIIHFWHGDQHZSUHSDQGDQDO\WLFDOVFKHGXOHZLOOSRSXODWHLQWKHVDPSOHZKHQ
VDYHG,IDGGLWLRQDOVDPSOHLVQRWDYDLODEOHRUWKHVDPSOHVZHUHUHSUHSDUHGRXWVLGHRI
KROGLQJWLPHUHSRUWZLWKDFDVHQDUUDWLYHDQGQRWLI\WKH*&$/SURMHFWPDQDJHU
LPPHGLDWHO\:LWKWKHH[FHSWLRQRI'2'SURMHFWVLIDWDUJHWFRPSRXQGLVQRWGHWHFWHG
LQDVDPSOHDQGWKH/&6VKRZVKLJKELDV UHFRYHU\DERYHWKHXSSHUFRQWUROOLPLW WKH
VDPSOHFDQEHUHSRUWHGZLWKDQDUUDWLYH7KHDQDO\VWLVVWLOOUHTXLUHGWRLQYHVWLJDWHWKH
VRXUFHRIWKHIDLOXUH
 7KH06FRQWUROOLPLWVRIIRUDQGIRUPHWKRG%DUHXVHG
WRGHWHUPLQHPDWUL[HIIHFW,IWKH06UHFRYHU\LVRXWVLGHRIFRQWUROOLPLWVDQGWKH/&6
LVZLWKLQFRQWUROOLPLWVPDWUL[LQWHUIHUHQFHLVLQGLFDWHG5HSRUWWKHUHVXOWVZLWKDFDVH
QDUUDWLYHDQGSHUIRUPDSRVWGLJHVWLRQVSLNH)RU'R'VDPSOHVPDWUL[HIIHFWLV
GHWHUPLQHGXVLQJWKH/&6OLPLWV
 7KH'XSOLFDWH53'VKRXOGEH,IWKH53'LVRXWVLGHWKHFRQWUROOLPLWVLQYHVWLJDWH
WKHVRXUFHRIWKHSUHFLVLRQHUURU$VRXUFHRISUHFLVLRQHUURULQWKH'83RU0606'
PD\EHWKHKHWHURJHQHRXVQDWXUHRIWKHVDPSOH,IDODEHUURULVVXVSHFWHGUHSHDWWKH
DQDO\VLV,IDPDWUL[LVVXHLVLQGLFDWHGUHSRUWWKHUHVXOWVZLWKDFDVHQDUUDWLYH
 $SRVWGLJHVWLRQVSLNHLVSHUIRUPHGLI0606'UHFRYHULHVIRUWDUJHWDQDO\WHVDUH
RXWVLGHFRQWUROOLPLWV$VSLNHLVDGGHGWRDSRUWLRQRIDGLJHVWHGVDPSOHRULWVGLOXWLRQ
DQGVKRXOGEHUHFRYHUHGDWIRUPHWKRG%RIWKHNQRZQYDOXH,ID
UHFRYHU\LVRXWVLGHFRQWUROOLPLWVSHUIRUPWKHGLOXWLRQWHVW
 7KHVHULDOGLOXWLRQQHDWVDPSOHFRQFHQWUDWLRQDQGWLPHVWKHGLOXWHGVDPSOH
FRQFHQWUDWLRQVKRXOGDJUHHZLWKLQIRU'2'VDPSOHVDQGIRUPHWKRG%
,IQRWDFKHPLFDORUSK\VLFDOLQWHUIHUHQFHVKRXOGEHVXVSHFWHG
 5HYLHZGDWDWRYHULI\WKDWDQDQDO\WLFDOHUURUKDVQRWRFFXUUHG ZURQJVSLNHDPRXQW
QRWVSLNHG EHIRUHLGHQWLI\LQJDIDLOXUHDVPDWUL[LQWHUIHUHQFH
 1DWLYHVDPSOHFRQFHQWUDWLRQVPD\EHKLJKLQFRPSDULVRQWRWKHVSLNLQJFRQFHQWUDWLRQ
DQGWKHUHIRUHDQDFFXUDWHUHFRYHU\FDQQRWEHFDOFXODWHG'RFXPHQWWKLVLQWKHFDVH
QDUUDWLYH
 6SLNHVPD\EHGLOXWHGRXWLQWKHDQDO\VLVSURFHVVLID;RUKLJKHUGLOXWLRQLV
SHUIRUPHG'RFXPHQWWKLVLQWKHFDVHQDUUDWLYH
 3URMHFWVSHFLILFFULWHULDPD\DSSO\6HH623*(1 3URMHFW6SHFLILF
5HTXLUHPHQWV 
 )RUGDWDUHYLHZSURFHGXUHVDQGFKHFNOLVWVVHH6234$ 'DWD
9DOLGDWLRQ5HGXFWLRQ 

 &255(&7,9($&7,216)252872)&21752/'$7$
 5HIHUWR*(1 &RUUHFWLYHDQG3UHYHQWLYH$FWLRQ IRULQVWUXFWLRQVRQFRUUHFWLYH
DFWLRQV&RUUHFWLYHDFWLRQVPXVWEHFRPSOHWHGZKHQWKHLWHPVEHORZDUHQRWHG
 :KHQHYHUDVDPSOHKROGLQJWLPHLVPLVVHGGXHWRODEHUURU QRWDSSOLFDEOHLI
VDPSOHVZHUHUHFHLYHGZLWKOHVVWKDQRQHGD\RIKROGLQJWLPHUHPDLQLQJRULI
3DJHRI
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IRUDQ\UHDVRQDQDO\VLVFRXOGQRWSURFHHGZKLOHZDLWLQJIRULQVWUXFWLRQVIURPD
FOLHQW 
 ,IDVDPSOHKDVEHHQUHSRUWHGLQFRUUHFWO\IRUDQ\UHDVRQ

:$67(0$1$*(0(17
 $OOXQXVHGVDPSOHVRUVDPSOHH[WUDFWVDUHGLVFDUGHGDFFRUGLQJWR623*(1
:DVWH&ROOHFWLRQ6WRUDJHDQG'LVSRVDO 

5()(5(1&(6
 (3$5HYLVLRQ
 (3$0HWKRG%5HYLVLRQ-XO\
 $JLOHQWDSSOLFDWLRQQRWHUnmatched Removal of Spectral Interferences in ICP-MS
Using the Agilent Octopole Reaction System with Helium Collision Mode
 &)53DUW

0(7+2'02',),&$7,216
 1RQH

7$%/(6',$*5$06$1')/2:&+$576
 'RFXPHQWUHYLHZDQGUHYLVLRQKLVWRU\
 7DEOH±$QDO\WH/24¶V
 7DEOH±$QDO\WH/2'¶V
 7DEOH±&DOLEUDWLRQ/HYHOV
 $WWDFKPHQW±,&306&RYHU3DJH

3DJHRI
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Note: Actions older than 5 years may be removed from this record.


'RFXPHQW5HYLHZDQG5HYLVLRQ+LVWRU\
$SSURYDO
'DWH


5HYLVLRQ
5HFRUGRI$FWLYLW\
1R

3UHYLRXVYHUVLRQ

































8SGDWHGIRUPDWDQGDGGHGVHFWLRQVUHTXLUHGIRU71,
FRPSOLDQW623V&ODULILHGUHTXLUHPHQWIRULQLWLDO//
&&98SGDWHGGHWHFWLRQOLPLWVIRU1D'HOHWHG=U
IURPOLVWRIDQDO\WHV$GGHGFRQFHQWUDWLRQVRI
FDOLEUDWLRQVWDQGDUGV
8SGDWHGFRQWUROOLPLWVIRULQWHUQDOVWDQGDUGV  
8SGDWHGFDOLEUDWLRQWDEOHV&RUUHFWHGW\SRV8SGDWHG
VWDQGDUGVDQGUHDJHQWVWRLQFOXGHDOOLQGLYLGXDO
FDOLEUDWLRQVWDQGDUGV&RUUHFWHG6HFRQFHQWUDWLRQLQ
FDOLEUDWLRQ7DEOH
$GGHGUHIHUHQFHWR623*(1IRU
WURXEOHVKRRWLQJ&RUUHFWHGW\SRVDQGXSGDWHG
ODQJXDJHIRUFRQVLVWHQF\$GGHGQHZLQVWUXPHQW
$JLOHQW DQGDVVRFLDWHGHTXLSPHQW8SGDWHG
VWDQGDUGVWRLQFOXGHDOWHUQDWHWXQHVROXWLRQDQG
DGGLWLRQDODQDO\WHV8SGDWHGVWDQGDUGSUHSDUDWLRQ
SURFHGXUHVWRXVHDYROXPHWULFIODVNUDWKHUWKDQD
FRQLFDOWXEH8SGDWHGFULWHULDIRUWXQHFKHFN
8SGDWHGDQDO\WHOLVWVWRLQFOXGH%/L6L6Q7LDQG
=U
8SGDWHGWXQLQJFULWHULDWRVSHFLI\LVRWRSHV8SGDWHG
//&&9FULWHULDWRVSHFLI\OLPLWVIRU'2'SURMHFWV
8SGDWHGVWDQGDUGSUHSDUDWLRQSURFHGXUHV&ODULILHG
SURFHGXUHVWHSVDQGFRUUHFWHGW\SRV
8SGDWHGLQVWUXPHQWVRIWZDUHLQIRUPDWLRQDQGDGGHG
,6,6V\VWHP8SGDWHGWXQLQJVROXWLRQDQGFDOLEUDWLRQ
OHYHOV&ODULILHG4&IUHTXHQF\IRU0606'RU
GXSOLFDWHVDQGLQFOXGHGIXUWKHUGHWDLOVIRUDQDO\WLFDO
VHTXHQFH
8SGDWHGFDOLEUDWLRQVWDQGDUGDQG,&9SUHSDUDWLRQ
YROXPHV
8SGDWHGKLJKOHYHOFDOLEUDWLRQVWDQGDUGDQG&&9
SUHSDUDWLRQYROXPHV

3DJHRI



$XWKRU

6KHOOH\%RXUJHRLV

6KHOOH\%RXUJHRLV
$ELJDLO*XHULQ

6KHOOH\%RXUJHRLV
$ELJDLO*XHULQ

(PLO\+DUZHOO
$ELJDLO*XHULQ
-DVRQ2OLYLHU
$OOLVRQ1DTXLQ
-DVRQ2OLYLHU

$ELJDLO*XHULQ

$ELJDLO*XHULQ
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8SGDWHGVLJQDWRULHVUHYLVHGPHWKRGUHIHUHQFHIRU
$UHYLVHGHTXLSPHQWDQGVXSSOLHVDGGHG
'XR385GLVWLOODWLRQV\VWHPWRHTXLSPHQWOLVWXSGDWHG
6WDQGDUGVDQG5HDJHQWVVHFWLRQIRUGLVWLOODWLRQV\VWHP
UHYLVHG,&3066WRFNWXQLQJVROXWLRQDGGHG
2SWLRQDO%DVH5LQVHUHYLVHG3$WXQLQJVROXWLRQ
XSGDWHG,&66Q6U,6XSGDWHG,&6$%DQGUHYLVHG
&DOLEUDWLRQ/IRU%DULXPRQO\UHYLVHGUHVROXWLRQWR
DPXLQVHFWLRQDGGHGIDLOXUH
FRQWLQJHQFLHVLQVHFWLRQDQGUHYLVHG
SURFHGXUHVWHSDGGHG//&&9VWHSLQVHFWLRQ
DGGHGRSWLRQDOEDVHULQVHWRVHFWLRQ
DGGHG/2'UHIHUHQFHWRUHSRUWLQJOLPLWVDGGLWLRQDO
LQIRUPDWLRQSURYLGHGIRU06FRQWUROOLPLWVDQG'R'
VDPSOHVLQVHFWLRQDGGHG&)53DUWWR
UHIHUHQFHVUHYLVHG7DEOHVIRU/24/2'DQG
&DOLEUDWLRQOHYHOV
5HYLVLRQRIGRFXPHQWWRLQFOXGHPHWKRG6:
%DQDO\VLV
5HYLVLRQIRU'2'460FRPSOLDQFHDSSOLHGWR
VHFWLRQIRUWKHUHVWULFWLRQRI&&%UHDQDO\VLV
IRUPDWWLQJFRUUHFWLRQDSSOLHGLQVHFWLRQ
UHYLVHG&&9EORFNVFKHGXOHLQVHFWLRQ
$QQXDOUHYLHZQRFKDQJHV
5HPRYHGDOOUHIHUHQFHVWRPHWKRG$UHYLVHG
H[SLUDWLRQGDWHVIRUVWDQGDUGVDGGHG/LQHDU'\QDPLF
5DQJHLQIRUPDWLRQDGGHG/24/2'IRU=LUFRQLXP
WR7DEOHV
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-DPHV7XUQHU

$ELJDLO*XHULQ
$ELJDLO*XHULQ

:LOOLDP3HUU\
$ELJDLO*XHULQ
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$QDO\WH
$OXPLQXP
$QWLPRQ\
$UVHQLF
%DULXP
%HU\OOLXP
%RURQ
&DGPLXP
&DOFLXP
&KURPLXP
&KURPLXP ,,, 
&REDOW
&RSSHU
,URQ
/HDG
/LWKLXP
0DJQHVLXP
0DQJDQHVH
0RO\EGHQXP
1LFNHO
3RWDVVLXP
6HOHQLXP
6LOLFRQ
6LOYHU
6RGLXP
6WURQWLXP
7KDOOLXP
7LQ
7LWDQLXP
9DQDGLXP
=LQF
=LUFRQLXP
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$QDO\WH
$OXPLQXP
$QWLPRQ\
$UVHQLF
%DULXP
%HU\OOLXP
%RURQ
&DGPLXP
&DOFLXP
&KURPLXP
&KURPLXP ,,, 
&REDOW
&RSSHU
,URQ
/HDG
/LWKLXP
0DJQHVLXP
0DQJDQHVH
0RO\EGHQXP
1LFNHO
3RWDVVLXP
6HOHQLXP
6LOLFRQ
6LOYHU
6RGLXP
6WURQWLXP
7KDOOLXP
7LQ
7LWDQLXP
9DQDGLXP
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=LUFRQLXP
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$QDO\WH


/
$OXPLQXP

$QWLPRQ\

$UVHQLF

%DULXP

%HU\OOLXP

%RURQ

&DGPLXP

&DOFLXP

&KURPLXP

&KURPLXP ,,,  
&REDOW

&RSSHU

,URQ

/HDG

/LWKLXP

0DJQHVLXP

0DQJDQHVH

0RO\EGHQXP

1LFNHO

3RWDVVLXP

6HOHQLXP

6LOLFRQ

6LOYHU

6RGLXP

6WURQWLXP

7KDOOLXP

7LQ

7LWDQLXP

9DQDGLXP

=LQF

=LUFRQLXP


7DEOH±&DOLEUDWLRQ/HYHOV
&DOLEUDWLRQ &DOLEUDWLRQ &DOLEUDWLRQ
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$QDO\VWBBBBBBBBBBBBBBBBBBBBB
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,&3065HIHUHQFH)LOHBBBBBBBBBBBBB

&DO6WDQGDUG

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

,&96WDQGDUG

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

,&6$6WDQGDUG

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

,&6$%6WDQGDUG

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

/'5

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

,QWHUQDO6WDQGDUG

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

7XQH

BBBBBBBBBBBBBBBBBBBBBBB

([S'DWHBBBBBBBBBBBBBBBBB

3$
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4&/LPLWV
&DOLEUDWLRQ&RUUHODWLRQ&RHIILFLHQW5IRU
&DOLEUDWLRQ&RUUHODWLRQ&RHIILFLHQW5IRU%
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5HYLVLRQ

5HYLHZHU'DWHBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Analysis of Aqueous and Solid Samples for Mercury
EPA 7470A / EPA 7471B

SOP Number: MET-008
Revision: 23.1
Effective Date: 04/26/18
Supersedes Date: 04/28/17

1.0

SCOPE AND APPLICATION
1.1
This procedure is used for the determination of dissolved or total mercury in
aqueous samples, TCLP/SPLP extracts, sediment, sludge, and soil samples by
the cold vapor atomic absorption (CVAA) technique. A digestion procedure
is required for all samples and standards.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Aqueous, Solid, and Waste

3.0

SUMMARY OF TEST METHOD
3.1
Prior to analysis, samples should be digested using the appropriate sample
preparation methods (see GCAL SOP MET-006 (Aqueous and Solid Samples for
Mercury Analysis).
3.2
A prepared sample enters the system and is mixed with a reducing agent
(stannous chloride) to form elemental mercury vapor. The mixture flows
into a liquid-gas separator where argon is introduced to carry the Mercury
vapor through the Nafion membrane dryer for water vapor removal. The dry
vapor is then directed into the absorption cells of the analyzer. The analyzer
consists of two 5 inch optical cells in series, which provides a 10 inch optical
path. The mercury lamp delivers a stable source of emission at 254 nm.
Absorbance by the mercury cold vapor is measured using a photocell
detector. The detector employs a dual beam detection system yielding very low
limits of detection.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC) as described in SOP GEN-007 (Training).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
Interferences from concentrations as high as 20 ppm sulfide are eliminated
6.1
by adding potassium permanganate.
6.2
Copper can interfere at concentrations above 10 ppm.
6.3
High chloride concentrations in seawaters, brines, and industrial effluents
may require additional permanganate. During the oxidation step, chloride is
converted into free chlorine which absorbs radiation at 254 nm.
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Certain volatile organic materials absorb at 254 nm. Additional
permanganate may help to reduce the interference. A smaller sample size
may be digested.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.4
Contact lenses are not to be worn in the laboratory.
7.5
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Teledyne Leeman Hydra II AA Mercury Analyzer with computer and printer
8.2
Teledyne Leeman Hydra II AA EM ASY auto–sampler
8.3
Pump tubing of various sizes
8.4
50 mL centrifuge tubes
8.5
15 mL centrifuge vials
8.6
200 mL, 1000L, and 2000 mL volumetric flasks
8.7
Eppendorf pipettes, various sizes, calibrated daily when in use
8.8
Re-pipette Bottle Dispenser, calibrated quarterly
8.9
Water purification system, Millipore Synergy Ultrapure or equivalent system to
produce Type 1 water (18.2 MΩ·cm at 25 °C ultrapure water)
8.10 Mechanical Stir Plate with stir bar

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all reagents are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened or sooner if the reagents show signs of deterioration such as change
in color, clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
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Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard and Reagent Traceability, Documentation,
and Preparation).
9.1.1 Rinse Solution - 10% HCl. In a 1000 mL Nalgene bottle, add
approximately 400mL of purified DI water and then add 100 mL of
concentrated trace metals grade HCl. Dilute to volume with purified DI
water. Expiration date will be 1 month from date prepared or
manufacturer’s expiration date whichever occurs first.
9.1.2 Stannous chloride – In a 1 L volumetric flask add approximately 400 mL
of purified DI water and then add 100 g stannous chloride and 100mL of
concentrated trace metals grade HCl. Dilute to volume with purified DI
water for a 10% solution. Mix well on a mechanical stir plate with stir bar
to dissolve the stannous chloride. Prepare fresh daily.
Note: 10% Stannous Chloride Solution recommended for Teledyne
Leeman Hydra II AA operation for optimal sensitivity.
9.1.3 Sodium chloride – hydroxylamine sulfate solution: In a 1 L volumetric
flask, add approximately 400 mL of purified DI water and then add120 g
of sodium chloride and 120 g of hydroxylamine sulfate. Dilute to 1 liter in
purified DI water. Mix well on a mechanical stir plate with stir bar.
Expiration date will be 1 month from the date prepared or manufacturer’s
expiration date whichever occurs first.
2% HNO3 – In a 1L volumetric flask, add approximately 400 mL of
purified water and then add 20mL of concentrated trace metals grade
HNO3. Dilute to volume with purified DI water. Expiration date will be
1 month from date prepared or manufacturer’s expiration date whichever
occurs first.
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label all
working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard and Reagent Traceability,
Documentation, and Preparation).
9.2.1 Mercury – 1000 mg/L stock standard (commercially prepared)
9.2.2 Mercury ICV – 1000 mg/L stock standard (commercially prepared from a
second source)
9.2.3 Working Standard (0.1 mg/L) – Add approximately 200 mL of 2% HNO3
and then add 50 μL of the Mercury stock standard to a 500 mL volumetric
flask. Dilute to volume with 2% HNO3. Working standards expire 28
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days from date prepared or manufacturer’s expiration date, whichever
comes first. Standard may be prepared more frequently as needed.
ICV Working Standard (0.1 mg/L) – Add approximately 200 mL of 2%
HNO3 and then 50 μL of the ICV Mercury stock standard to a 500 mL
volumetric flask. Dilute to volume with 2% HNO 3. Working standards
expire 28 days from date prepared or manufacturer’s expiration date,
whichever comes first. Standard may be prepared more frequently as
needed.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Aqueous Samples
11.1.1.1 Total mercury – HNO3 to pH <2
11.1.1.2 Dissolved mercury – filter through a 0.45 micron filter on site,
then HNO3 to pH <2
11.1.2 Solid and Waste samples – Cool to 0-6° C, but not frozen
11.2 Maximum holding time – 28 days from collection to analysis

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples, and is
analyzed to demonstrate that the extraction procedure did not introduce
contamination.
12.2 One laboratory control sample (LCS) shall be analyzed per batch, a maximum of
twenty samples. The LCS is a known amount of standard added to blank matrix
and prepared in the exact manner of the samples, and is analyzed to demonstrate
that preparation and analytical systems are in control.
12.3 One matrix spike (MS) shall be analyzed per twenty samples. The MS is a known
amount of standard added to a sample at the same concentration as the LCS.
12.4 One laboratory duplicate (DUP) and/or matrix spike duplicate (MSD) shall be
analyzed per twenty samples.
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Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

CALIBRATION AND STANDARDIZATION
13.1 Initial Calibration (ICAL) – The initial calibration consists of a calibration blank
and a minimum of five contiguous non-zero points. Additional points may be
analyzed to better define the linear range and the lower limit of quantitation. The
low or high points may be removed from a multi-point curve as long as a
minimum of five points remain. The curve must exhibit a correlation coefficient
(r) of ≥ 0.995 to be considered acceptable. A successful initial calibration curve
must be analyzed before any result can be quantitated. A new curve must be
performed at a minimum daily.
13.2 Initial Calibration Verification (ICV) – Immediately following the initial
calibration and prior to sample analysis, the calibration is verified with a midlevel ICV standard. The acceptance criteria is 90-110% .The ICV standard must
be prepared from a second source standard at or near the mid-range of the
calibration curve. If the criteria referenced above are not achieved, corrective
action must be taken. This may include re-analysis of the ICV or initial
calibration, instrument maintenance, or re-preparation and reanalysis of the
standards involved.
13.3 Initial Calibration Blank (ICB) – The ICB is analyzed at the beginning of the
analysis prior to sample analysis. The ICB must be less than the LOQ, and for
DOD projects, the ICB must be less than the LOD. A failure above the reporting
limit may be reported with a narrative as long as the associated samples are either
non-detect, or the failure is less than 10 times the concentration in the associated
samples.
13.4 Low Level Calibration Verification (LLCCV) – For DOD QSM 5.1 only, a
LLCCV is analyzed prior to sample analysis. The acceptance criteria is 80-120%.
13.5 Continuing Calibration Verification (CCV) – The CCV is analyzed after every 10
field samples (or more frequently) and at the end of analysis. The recovery must
be 90-110%. If a CCV is outside control limits, all samples after the last passing
CCV must be re-analyzed. High failures in the CCV may be reported with a
narrative if the associated samples are non-detect.
13.6 Continuing Calibration Blank (CCB) – The CCB is analyzed after every 10 field
samples (or more frequently) and at the end of analysis. The CCB must be less
than the LOQ, and for DOD projects, the CCB must be less than the LOD. A
failure above the reporting limit may be reported with a narrative as long as the
associated samples are either non-detect, or the failure is less than 10 times the
concentration in the associated samples. For DOD QSM 5.1, the CCB cannot be
rerun.
13.7 Samples reported shall be diluted for mercury greater than the high level
calibration standard. Dilute so that the expected concentration is approximately in
the mid-level of the curve.
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Determine DLs annually using the requirements of SOP QA-009 (Determining
Detection and Quantitation Limits). DLs will be determined more frequently if
there is a change to the method or instrumentation that may alter the sensitivity of
the measurement. DLs should be less than ½ the reporting limit.

PROCEDURE
14.1 Instrument Operation and Sample Analysis
14.1.1 Open the Hydra II AA software by double clicking on the Envoy
icon. The mercury lamp automatically turns on during start-up. Allow
the lamp to warm up for at least 30 minutes.
14.1.2 Replace the sample reductant, rinse, and waste tubing as needed when in
use.
14.1.3 Place rinse uptake in 10% HCl container and fill as needed
14.1.4 Place reductant uptake tubing into the container of stannous
chloride.
14.1.5 Replace the Nafion membrane dryer behind the liquid/gas separator as
needed when in use.
14.1.6 Adjust the argon source pressure to 1 0 - 2 0 psi on the regulator
and confirm the Argon flowmeter on the instrument control tab is
set to 0.35 LPM.
14.1.7 Prepare a cover page – record the laboratory ID and expiration date
for the calibration standard, ICV, stannous chloride, sodium
chloride-hydroxylamine solution, and the Hg acid rinse.
14.1.8 Prepare digested standards and samples for analysis by adding
sodium chloride–hydroxylamine sulfate solution to reduce the excess
permanganate (decolorize). For waters add 3 mL and for solids add
6 mL.
14.1.9 Place calibration standards i n the standards rack. Standards and their
positions are: (blank) – 5; 0.2 μg/L – 1; 0.5 μg/L – 2; 2.0 μg/L – 3;
5.0 μg/L – 9; 10.0 μg/L – 4.
14.1.10 Fill sample tubes with the following quality control samples:
Position
Standard
6
5 μg/L – Independent Source (ICV)
5
0.0 (ICB)
9
CCV
5
CCB
14.1.11 Fill sample tubes with approximately 10mL of sample and place in the
position in the rack corresponding to their positions on the sequence log.
14.1.12 To type in sample descriptions for analysis, open the sequence tab.
Type in the sample ID next to the corresponding cup location. Enter the
appropriate weights and/or volumes as noted on the prep sheet.
Additional dilutions should be entered by multiplying the dilution factor
by the final volume and entering this number into the volume column.
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In the extended ID field, enter the analyst’s initials followed by an
asterisk and dilution factor (ZZZ*1). Auto-sampler positions available
for the Hydra II AA EM ASY autosampler are 1 to 60 for each rack.
Save the sequence log. Alternatively, entire batches of samples can be
sequenced by the export/import function. First, create a batch in LIMS in
the desired run order. Next, open the batch from the GCAL Intranet site
under “Lab”, “Batches”. Click on the “Metals” drop-down menu and
choose “Hg”. Select the appropriate batch number. Check all the
samples in the batch and click “Export Selected” box. In Envoy, click on
“sequence open”, under the sequence tab. In the sequence folder, choose
the appropriate HBN and click “Open”. Change the extended ID column
to the analyst’s initials and dilution as described above. Double check
the weights and volumes as noted on the prep sheets.
Open the analysis tab and select “New” to create a new analysis chapter.
Click on the “Run Sequence” icon to calibrate and then run samples.
The calibration curve can be viewed on the calibration tab and live
results can be viewed on the analysis results tab.
See section 13.0 or 19.0 for all initial calibration and analysis QC
requirements.
Allow the instrument to flush the lines for a few minutes after the last
sample is completed. Stop the program by clicking the “Stop” icon.
Place the stannous chloride and 10% HCl uptake tubing lines in purified
DI water to rinse residues and sediments from the sample pathway for
10 minutes.
To post data to the uploader, choose the “Analysis” tab. Click on the
“Report” tab. Select all samples in the run. Click on “LT statistics”.
Under “Report spec”, click the “Load” button and choose “Horizon”.
Ensure the weights and volumes are checked in addition to the preloaded
options (items). Click “Report” under the “Output” menu. Next, click
the .csv file and save the report in the Hydra folder.
Send autosampler tip to air from instrument control page. Run pump
until the system is flushed of liquids. Turn off the pump and lamp.
Close Envoy program. Power down Hydra II AA instrument.
Dispose of the standard and samples remaining in the tubes by pouring
in the metals waste container.

CALCULATIONS
15.1 Mercury = instrument reading x dilution factor x prep factor
15.2 LCS % Recovery = (Determined concentration/True value) *100
15.3 RPD = [D1 – D2] x 100
(D1+D2)
2
Where D1 is the original sample result and D2 is the duplicate sample result.
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Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMITS
16.1 Waters: 0.2 ug/L
16.2 Solids: 10 ug/kg

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in EPA methods 245.2, 7470A and 7471B.
17.2 Laboratory limits shall be developed through the continued performance of this
method by determining the standard deviation over at least 30 replicates. The
recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.
17.4 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection and
Quantitation Limits) .

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The analyst shall evaluate quality control criteria during or immediately following
analysis. Contact the supervisor immediately if criteria are not met and there is
insufficient sample to repeat the test. If quality control criteria are not met and the
test cannot be repeated due to insufficient sample volume or hold time, the data
may be reported with a case narrative. Alternatively, contact the client to receive
additional instructions such as analysis of a retain sample or authorization for
repeating analysis outside of holding time.
19.2 The Method Blank concentration shall not be exceed ½ the LOQ or 1/10 the
amount measured in any sample (whichever is greater), or otherwise affect sample
results. High failures may also be reported with a narrative if the associated
samples are non-detect. If the method blank fails to meet these criteria, the source
of the contamination should be investigated and samples should be reanalyzed or
reprepped and reanalyzed. If additional sample is not available, report with a case
narrative and notify the GCAL project manager immediately.
19.3 The LCS control limits of 80-120% are used to determine batch acceptability. If
the LCS fails to meet the laboratory acceptance criteria for any analyte, the source
of inaccuracy should be investigated and the associated batch should be
reanalyzed or reprepped and reanalyzed. If additional sample is not available,
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report with a case narrative and notify the GCAL project manager immediately. If
mercury is not detected in a sample and the LCS shows high bias (recovery above
the upper control limit), the sample can be reported with a narrative. The analyst
is still required to investigate the source of the failure.
The MS is used to determine sample matrix effect. The control limits used to
evaluate the MS are the same as the applicable LCS limits. If the recovery is
outside of control limits and a lab error is suspected, repeat the MS determination.
If the LCS is within control limits and matrix interference is indicated, report the
results with a case narrative.
The Duplicate RPD should be ≤20. If the RPD is greater than the 20, investigate
the source of the precision error. A source of precision error in the DUP or
MS/MSD may be the homogenous nature of the sample. If a lab error is
suspected, repeat the analysis. If a matrix issue is indicated, report the results with
a case narrative.
Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
Samples collected in South Carolina shall not be reported with any QC failures.
The method blank must be less than the reporting limit and the LCS must be
within control limits for all analytes.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 EPA 7470A
22.2 EPA 7471B
22.3 EPA 245.2
22.4 40CFR Part 136
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23.0

METHOD MODIFICATIONS
23.1 The concentration of hydroxylamine sulfate specified for method 245.2 is 12%.
This procedure uses a concentration of 3% to match methods 7470A and 7471B.
23.2 Adjusted the amount of hydroxylamine sulfate added to water samples.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Attachment 1: Mercury Cover Page
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
10/26/12

Revision
No.
18

12/05/13

19

12/9/14

20

1/14/16

21

11/21/16

22

04/28/17

23

04/26/18

23.1

Record of Activity

Author

Previous version
Updated format and added sections required for
TNI-compliant SOPs. Removed requirement for
serial dilution. Updated calibration criteria to
match method criteria. Updated initial sample
sequence to reflect CCV/CCB every 10 samples
and at the end of analysis. Updated MB criteria.
Updated LCS criteria to reflect method criteria of
80-120%. Adjusted the amount of hydroxylamine
sulfate added for water and solid samples.
Updated procedure to reflect new instrument and
instrument software. Clarified CCV requirements
to be analyzed every 10 field samples. Updated
calculations to allow LIMS to perform calculation
of prep factor. Modified units to reflect reporting
in ppb.
Revised working standard volumes in step 9.2.3
and 9.2.4; revised sequencing procedure in step
14.1.12; updated posting procedure in step
14.1.14; added SOP title references; updated
signatories.
Updated signatories; revised Reagents and
Standards preparation; deleted single operator and
control chart criteria; added 40CFR 136
reference; added Hg Cover Page as Attachment 1.
Revisions applied for DOD QSM 5.1 compliance
- added LLCCV criteria and restriction of CCB
reanalysis in sections 13.4 and 13.6, respectively.
Annual review - no changes.
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Attachment 1

Mercury
BY METHODS EPA 245.2/7470A/7471B
Date: ______________________
Analyst: ___________________

Instrument ID: ___________________
HBN: __________________________
Batch: __________________________

Hg CCV Standard

_______________________

Exp. Date _________________

Hg ICV Standard

_______________________

Exp. Date _________________

Hg Acid Rinse (10% HCl) _____________________

Exp. Date _________________

SnCl2

_______________________

Exp. Date _________________

NaCl2/(NH2OH)2

_______________________

Exp. Date _________________

Calibration ID

_______________________
(Date Std. was Prepared)

R Value

_______________________

50.995

QC Limits:
ICV (7470A/7471B/245.2)
CCV (7470A/7471B/245.2)
LCS/LCSD (7470A/7471B/245.2)
MS/MSD (7470A/7471B/245.2)

GCAL Limits
90-110%
90-110%
80-120%
80-120%

Reviewer/Date:____________________________

Revision 002: 12/17/14

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

EPA 8270C

SOP Number: MSSV-001
Revision: 26.1
Effective Date: 09/28/18
Supersedes Date: 08/30/17

1.0

SCOPE AND APPLICATION
1.1
EPA Method 8270C is used to quantitatively analyze most neutral, acidic and
basic (BNA) organic compounds that are soluble in methylene chloride and
capable of being eluted without derivatization as sharp peaks from a gas
chromatographic fused-silica capillary column coated with a slightly polar
silicone. Such compounds include polynuclear aromatic hydrocarbons,
chlorinated hydrocarbons and pesticides, phthalate esters, organophosphate esters,
nitrosamines, haloethers, ethers, aldehydes, ketones, anilines, pyridines,
quinolines, aromatic nitro compounds and phenols, including nitrophenols. A list
of target analytes is available in table 3A and 3B.
1.2
Theory & Principle - Gas chromatographic analysis utilizing Mass Selective
Detectors eliminates, to a great extent, the secondary column and detector for
confirmation. Mass selective detectors ionize each compound to produce its own
unique mass fragmentation profile. Direct injection by autosampler is the
introduction method for samples to be analyzed via EPA Method 8270C. The
polarity of the column phase, molecular weight and temperature determine the
elution order. The end of the column is positioned so that the eluting compounds
are ionized immediately. The ensuing charged ions are directed along an
electronically charged quadruple to the electron multiplier, where the signal is
amplified. The MSD can be used in selective ion monitoring and scan mode. In
the scan mode, the detector scans for all ions in a selected range. The resulting ion
fragmentation profiles are compound fingerprints. The selective ion-monitoring
(SIM) mode allows for the detection of two to three selected ions per compound
in each retention window resulting in lower detection limits. Isomeric compounds
must also depend upon retention times as a determining factor. Semi-volatile
analysis primarily involves medium to high molecular weight compounds that are
readily soluble in methylene chloride. The BNA sample preparation process
utilizes the very polar methylene chloride, to extract the target compounds.
Helium is used as the carrier gas.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water and Solid Extracts

3.0

SUMMARY OF TEST METHOD
3.1
The samples are prepared for analysis by gas chromatography/mass spectrometry
(GC/MS) using the appropriate sample preparation. BNAs are extracted using
method EPA 3550C (SOP EXT-001(Ultrasonic Extraction for Solids by EPA
3550C) for solid samples, method EPA 3510C or 3520C (SOP EXT003(Separatory Funnel Extraction for BNAs by EPA 3510C and EPA 625) and
EXT-004(Continuous Liquid-Liquid Extraction of BNAs by EPA 3520C) for
aqueous samples, or method EPA 3580A (SOP EXT-038 (Waste Dilution for
Base Neutral and Acid Compounds) for high-level wastes.
3.2
The Semivolatile compounds are introduced into the GC/MS by injecting the
sample extract into a gas chromatograph (GC) equipped with a narrow-bore
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fused-silica capillary column. The GC column is temperature-programmed to
separate the analytes, which are then detected with a mass spectrometer (MS)
connected to the gas chromatograph. Analytes eluted from the capillary column
are introduced into the mass spectrometer via direct injection. Identification of
target analytes is accomplished by comparing their mass spectra with the electron
impact (or electron impact-like) spectra of authentic standards. Quantitation is
accomplished by comparing the response of a major (quantitation) ion relative to
an internal standard using an appropriate calibration curve for the intended
application.
4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Interferences due to contamination are monitored by analysis of a method blank
performed with each batch.
6.2
Interferences with the parent (quantitation) ion may occur with co-elution and
must be monitored by the analyst. See section 14.2.1 of this SOP for additional
information regarding qualitative identification and the handling of isomers.
6.3
Contamination by carryover can occur whenever high-concentration and lowconcentration samples are sequentially analyzed. Whenever an unusually
concentrated sample is encountered, it should be followed by the analysis of
solvent to check for cross-contamination.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
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The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Agilent 7890N GC with a 5977A Mass Spectrometer with autosampler
8.2
Agilent 7890N GC with a 5975C Mass Spectrometer with autosampler
Recommended GC Operating conditions (instrument conditions are approximate
and may vary by individual instrument Adjustments are made when new columns
are installed. The analyst is allowed to modify settings to optimize operating
conditions):
8.2.1 Oven Program – Set initial temperature to 45°C
8.2.1.1 Rate A – Ramp at 40°C per minute to 245°C
8.2.2 Hold time – 4.0-5.0 minutes
8.2.3 Carrier Gas – Helium
8.2.4 Injection volume – 1 µL
8.2.5 Run Time – 11.9 minutes
8.3
See SOP GEN-012 for Preventive Maintenance and Troubleshooting.
8.4
The Agilent GC utilizes Agilent software GC Chemstation Version E.02.00.493
to control the instrument and transfer data acquisition to Target Data Integration
software. Target software is utilized to calculate all data.
8.5
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Target. In the event of
software malfunction when using Target, please contact GCAL’s IT Director for
troubleshooting help.
8.6
Restek RXI 5sil MS 30m x 0.25mm ID, 0.25µm df column with Integra-Guard
8.7
Gas-tight syringes
8.8
Volumetric Flasks
8.9
Disposable glass micropipettes
8.10 Vials – 2 mL auto-sampler vials with Teflon lined crimp caps
8.11 Bottles – amber glass with PTFE-lined screw tops or crimp tops

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of pesticide grade or
equivalent and meet method requirements. A copy of the accompanying
certificate of analysis (CoA) must be kept on file. Reagents are to be stored
according to manufacturer’s instruction and will expire on the date specified by
the manufacturer. When the manufacturer fails to provide an expiration date for a
reagent, the expiration date will be 5 years from the date manufactured or sooner
if the reagents show signs of deterioration such as change in color, clumping,
separation, etc. If tests or appearance indicates the reagent has decomposed or is
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contaminated, dispose of the reagent and notify the QA Department and/or
supervisor. Label all reagents with reagent ID, lot number, date received, date
opened, initials of individual opening the reagent, and expiration date. Label all
prepared solutions as required by SOP GEN-006 (Standard and Reagent
Traceability, Documentation, and Preparation).
9.1.1 Methylene chloride (DCM)
9.1.2 Helium gas
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened. Label all working standards with date prepared, concentration,
standard ID number, expiration date and the initials of individual preparing the
standard. Record all standard preparations in the Standard Preparation Logbook.
Label prepared working standards as described in SOP GEN-006 (Standard and
Reagent Traceability, Documentation, and Preparation).
9.2.1 Tuning Standard (commercially prepared, 1000 µg/mL in methylene
chloride). Store in a freezer at ≤-10ºC.
9.2.2 Stock Internal Standard (IS) Mix (commercially prepared, 4000 µg/mL in
methylene chloride). Store in a freezer at ≤ -10ºC in glass sealed ampules.
9.2.3 Stock Calibration Standard (TCL/SS) Mix (commercially prepared, 200
µg/ml multi-analyte mix. Store in a freezer at ≤ -10ºC in glass sealed
ampules.
9.2.4 Stock Calibration Standard (APPIX) Mix (commercially prepared, 2000
µg/mL multi-analyte mix). Store in a freezer at ≤ -10ºC in glass sealed
ampules.
9.2.5 Independent stock standards – standard mixes identical to those listed in
9.2.3– 9.2.4 from a secondary source or a different lot number from the
same manufacturer. These standards are used to prepare the ICV.
9.2.6 Stock SIM Standard – Mix (commercially prepared 2000 ug/mL multianalyte mix in methylene chloride). Store in a freezer at ≤ 10 oC.
9.2.7 Additional Stock Standards may be purchased for project-specific
requirements.
9.2.8 Working Standards – Prepare all working standards by diluting the stock
standard as described below and record in the Standards Preparation
Logbook. Assemble the necessary glassware, syringes and solvent.
Spectroscopic grade methylene chloride is used in making all standards.
Ensure that all glassware and syringes are clean and free of moisture by
rinsing with at least three aliquots of methylene chloride. Volumetric
glassware must never be stored in or placed in heated ovens. The use of
dedicated glass will help prevent cross-contamination of standards.
Prepare standards in a volumetric flask and then transfer to a 2 mL vial.
Store working standards in the same manner as the stock standards.
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Always compare new standards against known standards to ensure
accurate concentration levels.
9.2.8.1 Working Appendix IX standard – prepare a 200 µg/mL standard
mix from the 2000 µg/mL stock standard.
9.2.8.2 Working TCL-SIM standard – prepare a 20 µg/mL standard mix
from the 200 µg/mL stock calibration standard and 2000 stock
SIM standard
9.2.9 Calibration standards Calibration standards are stored in amber vials in the
freezer at ≤ -10ºC. Prepare 1.0 mL of each calibration standard as
indicated below. The standards are diluted with Methylene Chloride
(DCM).
9.2.9.1 Scan Calibration Standards – 0.2 µg/mL to 160 µg/mL Scan
calibration standards are prepared as needed before a calibration
is performed using the stock 200 µg/mL TCL mix or the working
200 µg/mL APP IX mix.
9.2.9.1.1 0.2 µg/mL Standard – Dilute 1 µL of 200 µg/mL standard
to a final volume of 1.0 mL with DCM.
9.2.9.1.2 1.0 µg/mL Standard – Dilute 5 µL of 200 µg/mL standard
to a final volume of 1.0 mL with DCM.
9.2.9.1.3 2.0 µg/mL Standard – Dilute 10 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.4 10.0 µg/mL Standard – Dilute 50 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.5 50.0 µg/mL Standard – Dilute 250 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.6 80.0 µg/mL Standard – Dilute 400 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.7 120 µg/mL Standard – Dilute 600 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.8 160 µg/mL Standard – Dilute 800 µL of 200 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.1.9 200 µg/mL Standard – Stock TCL or Working APPIX
standard
9.2.9.1.10 Add 10 µL of 4000 ng/μL Internal Standard Mix to each
1.0 mL calibration standard before injecting.
9.2.8.2. SIM Calibration Standards - 0.1µg/mL to 20 µg/mL SIM
calibration standards are prepared as needed before a calibration
is performed using the working 20 µg/mL TCL-SIM mix
9.2.9.2.1 0.1 µg/mL SIM Standard – Dilute 5.0 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.2.2 0.5 µg/mL SIM Standard – Dilute 25 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
9.2.9.2.3 1 µg/mL SIM Standard – Dilute 50 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
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5 µg/mL SIM Standard – Dilute 250 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
10 µg/mL SIM Standard – Dilute 500 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
20 µg/mL SIM Standard – Working TCL-SIM standard
0.05 µg/mL SIM standard – Dilute 2.5 µL of 20 µg/mL
standard to a final volume of 1.0 mL with DCM.
Add 1 µL of 4000 ng/ µL Internal Standard Mix to each
1.0 mL SIM calibration standard before injecting.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in)
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity)
10.3 Samples are collected in Teflon-lined containers with minimal headspace and
stored at the laboratory using conditions required by 40CFR 136 or reference
method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Aqueous
Cool to 0-6°C, but not frozen
11.1.2 Solid
Cool to 0-6°C, but not frozen
11.2 Maximum holding time
11.2.1 Waters – 7 days from collection to extraction; 40 days from extraction to
analysis at ≤ -10ºC in sealed vials. Protect from light.
11.2.2 Solids – 14 days from collection to extraction; 40 days from extraction to
analysis at ≤ -10ºC in sealed vials. Protect from light.

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples and is analyzed
to demonstrate that the extraction procedure did not introduce contamination.
12.2 A LCS/LCSD shall be analyzed per batch, a maximum of twenty samples. The
LCS/LCSD is a known amount of standard added to reagent water or sand and
prepared in the exact manner of the samples, and is analyzed to demonstrate that
preparation and analytical systems are in control.
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One matrix spike and matrix spike duplicate (MS/MSD) shall be analyzed per
batch if sufficient sample volume is available. The MS/MSD is a known amount
of standard added to the sample at the same concentration as the LCS/LCSD.
Internal standards and surrogates are added to all samples, including QC samples.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements)

CALIBRATION AND STANDARDIZATION
13.1 Instrument Tuning Procedure
13.1.1 Before analysis begins each GC/MS must meet tuning criteria specified in
the method. A solution containing 50 µg/ml each of
Decafluorotriphenylphosphine (DFTPP), 4,4'-DDT, Pentachlorophenol
and Benzidine is analyzed.
13.1.1.1 The DFTPP tuning criteria in Table 2 must be met
before proceeding with analysis. DDT breakdown shall
not exceed 20% and is calculated as:
%Breakdown =

area DDE + area DDD
x 100
area DDE + area DDD + area DDT

13.1.1.2 Evaluate the tailing factor for Benzidine and Pentachlorophenol.
Check that response is normal and that there is not excessive
tailing. If tailing is observed, calculate tailing factors using the
equations in EPA 625 Figure 13. The calculated tailing factor for
Benzidine and for Pentachlorophenol shall be less than 2.0.
Excess tailing indicates the need for instrument maintenance. If
there is no visible tailing, document this.
13.1.2 The mass spectrum of DFTPP is acquired by using the average of three
scans: the peak apex scan and the scans immediately preceding and
following the apex. Background subtraction is required using a single scan
no more than 20 scans prior to the elution of DFTPP. The tune method is
hard coded to perform the above functions and is checked manually if
DFTPP tune criteria fail.
13.1.3 The DFTPP tuning criteria in Table 2 must be met before proceeding with
analysis. If tune criteria are still not met instrument maintenance may be
performed. The instrument may need to be retuned and another DFTPP
may be repeated.
13.1.4 Once the DFTPP tune criteria have been met, the instrument is considered
to be tuned for a twelve-hour period starting from the injection time of the
DFTPP.
13.1.5 The instrument must be retuned before the twelve-hour period has elapsed
if any major adjustments are made to the mass spectrometer that may
affect the tuning criteria.
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Initial Calibration (ICAL) – an ICAL is performed using at least 5 standards. An
initial calibration curve must be analyzed on each instrument and evaluated before
any sample result can be quantitated.
13.2.1 ICAL standards are analyzed at the calibration levels listed in Tables 1A
and 1B. Because several calibration standards are used, the analyst has the
option of eliminating several of the points using the criteria below. Within
the following requirements the analyst may select the points that improve
linearity, obtain the calibration range needed for a specific project, or
maintain the default calibration range (10-200 µg/mL for Scan, 0.5-20
µg/mL for SIM):
13.2.1.1 At least five contiguous points must be used (six if a quadratic
curve fit is employed).
13.2.1.2 Calibration acceptance criteria must be met as described below.
13.2.1.3 The lowest calibration point must support the lowest reporting
limit needed in the associated samples.
13.2.1.4 The QC spike amount must be within the calibration range.
13.2.2 Replacing points in the middle of a curve is not allowed unless the analyst
can document a technical issue at the time of analysis or spiking of the
standard. The new point must be analyzed in the same analytical batch. If
the problem appears to be associated with a single standard, that one
standard may be reanalyzed. Replacing the standard may be necessary in
some cases.
13.2.3 When performing analysis in the SIM mode, use the same retention
windows used in scan analysis and three of the ions listed in Table 1 of
SW-846 8270C. The primary ion is used for quantitation and the
secondary and tertiary ions as confirmation.
13.2.4 The acceptance criteria for initial calibration must be satisfied before
analysis of samples begins. Select projects may have additional or more
stringent criteria that must be achieved for the applicable samples. See
SOP GEN-019 (Project Specific Requirements).
13.2.5 Once all levels of standards have been analyzed, the validity of the initial
calibration must be verified by comparing the CCCs and SPCCs to the
following criteria.
13.2.5.1 Calibration check compounds (CCCs) listed below must be ≤ 30
% RSD.
13.2.5.1.1.1 Acenaphthene
13.2.5.1.1.2 Hexachlorobutadiene
13.2.5.1.1.3 Di-n-octylphthalate
13.2.5.1.1.4 Benzo(a)pyrene
13.2.5.1.1.5 2,4-Dichlorophenol
13.2.5.1.1.6 2,4,6-Trichlorophenol
13.2.5.1.1.7 Phenol
13.2.5.1.1.8 Fluoranthene
13.2.5.1.1.9 1,4-Dichlorobenzene
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13.2.5.1.1.10 N-Nitroso-di-n-phenylamine
13.2.5.1.1.11 4-Chloro-3-methylphenol
13.2.5.1.1.12 2-Nitrophenol
13.2.5.1.1.13 Pentachlorophenol
13.2.5.2 System Performance Check Compounds (SPCCs) must meet the
minimum response factor (RF) requirement 0.05 or greater.
13.2.5.2.1.1 N-Nitroso-di-n-propylamine
13.2.5.2.1.2 Hexachlorocyclopentadiene
13.2.5.2.1.3 2,4-Dinitrophenol
13.2.5.2.1.4 4-Nitrophenol
13.2.6 Additionally one of the options below must be met. Always attempt to
meet calibration criteria using the average response factor. If the average
response factor does not pass, options 13.2.7.2 and 13.2.7.3 are evaluated,
but do not need to be evaluated in the order listed (if historical results
indicate that quadratic fits are appropriate for a particular analyte, that
option may be selected without evaluating linear). Option 13.2.7.4 may be
used for some projects if the other options are not successful. The
calibration options and requirements are as follows:
13.2.6.1 Average Response Factor Calibration. For each of the standards,
calculate the response factor of each compound. Calculate the
average of a minimum of five response factors and the standard
deviation across the selected five response factors. Use the
average RF and the standard deviation to calculate the percent
relative standard deviation (%RSD). All equations can be found
in the Calculation section. When the five (or more) response
factors of the standards demonstrate less than 15% RSD for a
target analytes, linearity through the origin can be assumed. If
the RSD for any analyte is greater than 15%, the analyst may
wish to review the results for those analytes to ensure that the
problem is not associated with just one of the initial calibration
standards.
13.2.6.2 For those compounds that the RSD exceeds 15%, a linear
regression equation that is not forced through the origin may be
used. The coefficient of determination (r2) must be at least 0.990
for the curve to be acceptable. As part of the evaluation, check
the y-intercept (b) and any negative factors (b or M). Negative
factors may result in false negatives and positives. Large shifts in
the y-intercept from zero will impact the data. If the intercept is
greater than half the reporting limit, this option shall not be used.
Check the required reporting limit and any impacts on the data.
False positives shall be indicated in the case narrative.
13.2.6.3 A quadratic curve fit may be used if the coefficient of
determination r2 ≥ 0.990. A minimum of a six-point calibration is
used if this option is chosen and the curve shall not be forced
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through zero. As part of the evaluation, check the y-intercept (b)
and any negative factors (b or M). Negative factors may result in
false negatives and positives. Large shifts in the y-intercept from
zero will impact the data. If the intercept is greater than half the
reporting limit, this option shall not be used. Check the required
reporting limit and any impacts on the data. False positives shall
be indicated in the case narrative.
13.2.6.4 If the %RSD is greater than 15% for any analyte of interest, the
initial calibration may still be acceptable if the following
conditions are met:
13.2.6.4.1 The mean of the RSD values for all analytes in the
calibration is 15%.
13.2.6.4.2 Mean RSD = Sum of RSD value for each analyte
Total # analytes
13.2.6.4.3 Mean RSD criterion applies to all analytes in the
standards, regardless of whether or not they are of
interest for a specific project.
13.2.6.4.4 The maximum RSD allowed for any compound is
50%, except for poor performers as defined in Table
4. For poor performers which exceed 50%, narrate
exceedances in the final report.
Note: the use of this calibration option is not acceptable for some projects.
If this option is used, include the analytes that did not pass the first three
options in the report narrative.
13.2.6.5 If the calibration criteria are not met, possible
corrective action includes cleaning the injection port,
cutting off the first 4 inches of column, source
cleaning, and/or adjusting the calibration range.
13.2.6.6 Check the position of the retention time by using the
mid-point of an initial calibration. Check and reset as
necessary after source cleaning or column
maintenance.
Initial Calibration Verification (ICV) – immediately following the ICAL analyze
a standard containing all target analytes prepared from a solution that is
independent from the ICAL standard. It is preferred that the ICV be from a
different manufacturer. If this is not available, then a different lot from the same
manufacturer may be used.
13.3.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 30% difference from the initial
calibration, with the exception of compounds identified in Table 4 as a
poor performer. Poor performing compounds must not exceed a 40%
difference from the initial calibration.
13.3.2 For DoD projects, the ICV recovery must not exceed a 20% difference
from the initial calibration.
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13.3.3 If the criterion referenced above is not achieved, corrective action must be
taken. This may include instrument maintenance, re-analysis of the ICV or
initial calibration, or re-preparation of the standards involved. If holding
time or agreed project due dates will not be met because of ICV failure,
the client must be contacted and approve of proceeding with the analysis.
Note all failures in the case narrative.
Continuing Calibration Verification (CCV) – a CCV must be analyzed daily
before sample analysis, unless an ICAL is performed.
13.4.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 30% difference from the initial
calibration, with the exception of compounds identified in Table 4 as a
poor performer. Poor performing compounds must not exceed a 40%
difference from the initial calibration. CCC compounds (identified
in13.2.5.1) must not exceed a 20% difference from the initial calibration.
SPCC's (identified in 13.2.5.2) are required to maintain a relative response
factor (RF) of 0.05. If the calibration verification standard fails to meet the
criteria, repeat the injection of the standard. If the standard fails again,
take appropriate corrective action (inspection of instrument, re-prep
standard, etc.). If the criteria cannot be met, a new calibration curve should
be prepared.
13.4.2 The retention time for any internal standard shall not vary any more than
30 seconds from the last calibration check (12 hours). The extracted Ion
Current Profile area for any internal standard must not deviate by more
than a factor of two.
13.4.3 If the calibration verification standard fails to meet the criteria, repeat the
injection of the standard. If the standard fails again, take appropriate
corrective action (inspection of instrument, re-prep standard, etc.). If the
criteria cannot be met, a new calibration curve should be prepared.
13.4.4 Criteria for projects falling under DOD QSM are as follows:
13.4.4.1 The %D/%Drift ≤ 20% for all reported analytes for the
initial CCV.
13.4.4.2 DOD QSM requires a closing CCV to bracket sample
analysis. The %D/%Drift must be ≤ 50%.
13.4.4.3 The internal standards may not drift by more than 50% to +100% as compared to the mid-point of the
ICAL. When reporting DOD QSM, the retention time
may not shift by more than ± 10 seconds.
13.4.4.4 Corrective action for analytes failing these criteria
includes the analysis of two consecutive CCVs that
meet criteria or a new initial calibration. All CCVs
analyzed must be evaluated.
13.4.4.5 Additional information is available in GCAL SOP
GEN-019 (Project Specific Requirements).
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PROCEDURE
14.1 Sample Analysis
14.1.1 Injection port maintenance is performed every day of use. At a minimum
this includes replacement of septa and liner.
14.1.2 Samples can be analyzed after an acceptable DFTPP and CCV or ICAL.
Add 10µL for Scan, 1µL for SIM of the internal standard mixture to each
1 mL extract before analysis. The sample extract should be checked to
ensure it contains 1 mL of the sample prior to spiking IS.
14.1.3 Monitor drift by using the internal standard report in target to check the %
difference of the internal area response and retention time. See section
19.6 for drift criteria.
14.2 Quantitation
14.2.1 Target analytes are qualitatively identified based on the retention time and
on comparison of the analytes mass spectrum with a reference mass
spectrum. A reference mass spectrum is generated using the same
conditions of the method. In the reference mass spectrum three
characteristic ions are identified, one of which is the primary characteristic
ion. If there are not three ions, than any ion over 30% relative intensity
may be used. The target analyte is said to be present when the following
criteria are met:
14.2.1.1 The intensities of the characteristic ion(s) maximize within one
scan.
14.2.1.2 The retention time of the compound in the sample must be within
± 0.50 minutes of the retention time of that compound in the
standard and have an RRT of ± 0.06. For SIM analysis, the
retention time of the compound in the sample must be within +/0.17 minutes of the retention time of that compound in the
standard.
14.2.1.3 The relative intensities of the characteristic ion(s) agree within
30% of the relative intensities of these ions in the reference
spectrum.
14.2.1.4 Structural isomers may be identified as individual isomers if the
height of the valley between them is less than 25% of the sum of
the two peak heights. Otherwise they must be reported as isomeric
pairs.
14.2.2 Samples are quantitated once a positive identification has been made. The
quantitation will be based on the area of the primary characteristic ion’s
EICP and the associated internal standard. Calculations are described in
the calculation section. The quantitation ion used shall be the ion listed in
the reference method(s) unless there are interferences. Qualifier ions shall
be used as a replacement, if possible. If the quantitation ion used is not the
ion listed in the reference method, this shall be documented and the
documentation stored in the lab.
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If a sample response exceeds the limits of the initial calibration of the system, a
dilution of the sample must be analyzed which falls within the calibration range of
the instrument.
14.3.1 A portion of the sample, measured with a syringe, is diluted to one mL
with DCM. Additional internal standard is added to maintain a
concentration of 40μg/L for Scan, 4μg/L for SIM. Surrogate recovery is
affected and is considered diluted out of the sample with a dilution of 10X
or greater. The dilution factor is recorded in Target and used to calculate
analyte concentrations and to adjust reporting limits and MDLs. Multiple
dilutions are required for some projects. Report multiple dilutions as
required. If historical values indicate that the sample needs to be
performed at multiple dilutions and all analytes must be reported at the
lowest reporting limit possible, the sample extract may be prepared and
performed at multiple dilutions without screening.
Manual Integrations
14.4.1 See SOP QA-010 (Data Integrity) for GCAL’s Manual Integration Policy.
Tentatively Identified Compounds (TICs)
14.5.1 A TIC search, or library search, may be performed when analyzing
samples or sample extracts by GC/MS. A client may request a TIC search
for specific compounds that are not calibrated for, or to determine other
compounds present in a sample. Generally the client will request a
reporting of the 10 or 20 highest concentration “unknowns” in a sample.
This is performed using a spectral match between an unknown peak and a
spectral library. Unknowns are identified based on the spectral data only.
In general the retention time is not considered when identifying
unknowns. In addition the concentration is an estimate based on the
assumption that the response factor of the unknown is 1.0. This may lead
to a considerable positive or negative bias in the reported concentration.
14.5.2 The Target method is set-up using the following parameters:
14.5.2.1 Primary Library - NBS75K.1
14.5.2.2 Match Quality Threshold – 50%
14.5.2.3 Remove Duplicate Matches
14.5.2.4 Background Subtraction Method - Average of Front and Rear
14.5.2.5 Minimum percent for ID - 10% of nearest Internal Standard Area
14.5.2.6 Quantitation by - Area
14.5.2.7 RF Mode - Nearest ISTD
14.5.3 The library search does not use a normalization routine. These parameters
are set in the Method and are not altered unless approved by a Supervisor
or Manager. Note that the selection of peaks and the calculated amount
uses the peak area of the nearest internal standard, not the response of
quant ion. The area is found in the area.rp report in Target. The amount of
an unknown is estimated using an RF factor of 1.
14.5.4 When performing a library search select Quant Unknown Compounds in
Edit Quantitation Parameters and process the data file. The software will
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identify unknown peaks meeting the set criteria. If the software misses a
peak that in the analyst opinion appears to meet the area requirements, the
analyst may add an unknown. Select Spectra – Search, then Edit – Add
Unknown. Select the TIC with the best fit (highest quality match). If no
match is higher than 50% select the result as “Unknown”. If in the
analyst’s opinion the Target selected best match is incorrect, the match is
changed to reflect the best match or is reported as an unknown.
14.5.5 Review the assigned match using the following guidelines:
14.5.5.1 Major ions in the reference spectrum (ions >10% of the most
abundant ion) should be present in the sample spectrum.
14.5.5.2 The relative intensities of the major ions should agree with the
reference spectrum within ± 30%. Major ions that show
increased intensity may be due to co-eluting compounds, and
ions showing decreased intensity may be due to the background
subtraction. When this is encountered examine the spectrum
across the peak to determine if co-elution is an issue. If
necessary, alter the background subtraction program to best
handle the sample matrix.
14.5.5.3 Molecular ions present in reference spectrum should be present
in sample spectrum (this is usually the heaviest ion).
14.5.6 Save changes and upload results to the LIMS. Only use the Quant
Unknown Compound option when a library search is requested. If a
library search is added after the file is processed, copy the file using the
same file number and append a “T” behind the file number. Process the
file and perform the TIC search. Do not reprocess a data file that has
already been uploaded to the LIMS.
14.5.7 If a specific analyte is requested to report as a library search, perform the
MS library search as described. If the analyte is identified, post the result.
If the analyte is not identified, post the TIC file and enter the CAS
number, target analyte, and ND in the CAS/Name column of the sample
results. Leave the amount column empty.
15.0

CALCULATIONS
15.1

% Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added

15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added

15.3

RPD =

|Concentration 2-Concentration 1| x 100
(Concentration 2+Concentration 1)/2
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15.4

Response Factor =As/Cs
As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate

15.5

% Difference = [(RFI - RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RF's for a compound
SD = Standard Deviation of average RF's for a compound

15.7

Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMIT / LIMIT OF QUANTITATION (LOQ)
16.1 Water samples – L4 calibration standard listed in Table 1A
16.2 Water SIM samples – L1 calibration standard listed in Table 1B
16.3 Solid samples – water LOQ * prep factor
Where prep factor = final volume (mL)/initial weight (g)

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in method 8270C.
17.2 Laboratory limits shall be developed through the continued performance of this
method by determining the standard deviation over at least 20 replicates. The
recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.
17.4 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection and
Quantitation Limits).

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the on-column amount measured in any sample
(whichever is greater), or otherwise affect sample results. If the method blank
fails to meet these criteria, the source of the contamination should be investigated
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and samples should be re-extracted and/or reanalyzed. Enter condition code “RP”
in the LIMS for each sample affected, a new prep and analytical schedule will
populate in the sample when saved. If additional sample is not available or the
samples were re-prepared outside of holding time, report with a case narrative and
notify the GCAL project manager immediately.
The LCS/LCSD control limits specified in Tables 3A and 3B are used to
determine batch acceptability. If the LCS/LCSD fails to meet the laboratory
acceptance criteria, the source of inaccuracy should be investigated and samples
should be re-extracted and/or reanalyzed. Enter condition code “RP” in the LIMS
for each sample affected, a new prep and analytical schedule will populate in the
sample when saved. If additional sample is not available or the samples were reprepared outside of holding time, report with a case narrative and notify the
GCAL project manager immediately. If a target compound is not detected in a
sample and the LCS/LCSD shows high bias (recovery above the upper control
limit), the sample can be reported with a case narrative. The analyst is still
required to investigate the source of the failure. For projects falling under DOD
QSM, follow the control limits listed in GCAL SOP GEN-019 (Project Specific
Requirements) for the applicable version.
The MS/MSD is evaluated against the LCS/LCSD control limits and is used to
determine sample matrix effect. If the MS recovery is outside of control limits and
the LCS/LCSD is within control limits, matrix interference is indicated. Report
the results with a case narrative.
The LCS/LCSD and MS/MSD RPD criteria are specified in Tables 3A and 3B. If
the RPD is outside the control limits, investigate the source of the precision error.
A source of precision error in the MS/MSD may be the heterogeneous nature of
the sample. If a lab error is suspected, repeat the analysis. If a matrix issue is
indicated, report the results with a case narrative. The criteria for DOD QSM is
RPD ≤ 20%.
The surrogate criteria are specified in Tables 5A and 5B. If a surrogate recovery
is outside QC limits in a MB, LCS, or LCSD, the entire batch must be reextracted and/or reanalyzed. Enter condition code “RP” in the LIMS for each
sample affected, a new prep and analytical schedule will populate in the sample
when saved. If more than one surrogate per fraction (acid or base/neutral) is
outside QC limits, or if any surrogate is less than 10% in a sample and no obvious
matrix interference is present, the sample should be re-extracted and/or
reanalyzed. If the surrogate recovery is confirmed report the original data prep
and analysis. If additional sample is not available or the samples were reprepared outside of holding time, report with a case narrative and notify the
GCAL project manager immediately. If obvious chromatographic interference
with surrogate is present, reanalysis is not necessary. Report the data with a case
narrative. If a target compound is not detected in a sample and the surrogate(s)
show high bias (recovery above the upper control limit), the sample can be
reported with a case narrative. The analyst is still required to investigate the
source of the failure. For projects falling under DOD QSM, follow the control
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limits listed in GCAL SOP GEN-019 (Project Specific Requirements) for the
applicable version.
19.6 Internal Standards (IS)
19.6.1 The criteria for internal standards for QC samples (ICV, CCV, MB, LCS,
LCSD) is -50% to +100% of the daily CCV. QC samples may not be
reported if IS criteria is not met.
19.6.2 The criteria for internal standards for investigative samples is -50% to
+100% of the daily CCV. For samples with IS results outside criteria,
determine if the IS failure is due to instrument malfunction or sample
matrix. Corrective action if IS failure is due to instrument malfunction:
rerun sample undiluted (or same dilution as original analysis). Corrective
action if IS failure is due to sample matrix: run compounds that fail
criteria at a 2x dilution.
19.6.3 For projects falling under DOD QSM, the criteria for internal standards for
QC samples (ICV, CCV, MB, LCS, LCSD) and investigative samples is 50% to +100% of the ICAL midpoint.
19.6.4 The retention time of the IS in the sample must not shift greater than + 0.5
min of the retention time of the corresponding IS in the CCV or ICAL, as
appropriate. For DOD QSM the drift criteria is 10 seconds.
19.7 Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
19.8 Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated. Document
this in the case narrative. Enter condition code “DL” in the LIMS for the affected
surrogates.
19.9 Spikes may be diluted out in the analysis process if a 10X or higher dilution is
performed. Document this in the case narrative.
19.10 Control limit tables list the laboratory statistical or default limits. Project specific
criteria may apply and may be more stringent. See SOP GEN-019 (Project
Specific Requirements).
19.11 For data review procedures and checklists, see SOP QA-002 (Data Reduction and
Validation).
20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly to the client for any reason.
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21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Handling).

22.0

REFERENCES
22.1 EPA 8000B
22.2 EPA 8000C
22.3 EPA 8270C
22.4 EPA 625
22.5 40 CFR part 146

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1A: Scan Calibration Concentrations
24.3 Table 1B: SIM Calibration Concentrations
24.4 Table 2: DFTPP Tuning Acceptance Criteria
24.5 Table 3A: Scan Control Limits for LCS/LCSD/MS/MSD and IS Associations
24.6 Table 3B: SIM Control Limits for LCS/LCSD/MS/MSD and IS Association
24.7 Table 4: Poor Performing Compounds
24.8 Table 5A: Scan Control Limits for Surrogates
24.9 Table 5B: SIM Control Limits for Surrogates
24.10 Table 6: Criteria for Marginal Sporadic Failures
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Table 1A: Scan Calibration Concentrations, (µg/mL)
Analyte

L1

L2

L3

L4

L5

L6

L7

L8

L9

Analyte concentration unless specified

0.2

1.0

2

10

50

80

120

160

200

Table 1B: SIM Calibration Concentrations, (µg/mL)
Analyte

L1

L2

L3

L4

L5

L6

L7

Analyte concentration (all PAHs)

0.1

0.5

1

5

10

20

0.05

Table 2: DFTPP Acceptance Criteria
M/Z
ION ABUNDANCE CRITERIA
51
30 TO 60% of mass 198
68
less than 2% of mass 69
69
mass 69 relative abundance
70
less than 2% of mass 69
127
40 to 60% of mass 198
197
less than 1% of mass 198
198 base peak, 100% relative abundance
199
5 to 9% of mass 198
275
10 to 30% of mass 198
365
greater than 1% of mass 198
441
present but less than mass 443
442
greater than 40% of mass 198
443
17 to 23% of mass 442
Table 3A: Control Limits for LCS/LCSD/MS/MSD and Internal Standard Associations

Analyte
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Diphenylhydrazine/Azobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene

Associated
Internal
Standard
3
2
1
4
4
1
3
1
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Control
Limits,
Water (%)
35-121
29-116
32-111
49-122
41-137
28-110
49-128
29-112

Control
Limits,
Soil (%)
37-119
34-118
33-117
41-125
57-121
30-115
43-127
31-115

RPD Limit
30
30
30
30
30
30
30
30
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Analyte
1,4-Dioxane
1,4-Naphthoquinone
1,4-Phenylenediamine
1-Methylnaphthalene
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3'-Dichlorobenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline 1-oxide

Associated
Internal
Standard
1
3
2
2
3
3
3
3
2
2
3
3
2
3
5
3
1
2
3
3
2
1
5
6
3
4
4
4
2
2
3
3
3
4
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Control
Limits,
Water (%)
40-120
20-120
10-120
41-119
24-124
50-128
53-123
50-125
47-121
31-124
23-143
57-128
50-118
57-124
60-138
40-116
38-117
40-121
20-120
55-127
47-123
34-109
27-129
56-133
41-128
44-137
20-120
55-124
52-119
33-117
53-121
38-120
10-120
20-120
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Control
Limits,
Soil (%)
10-130
55-108
10-120
40-119
20-120
44-125
41-124
39-126
40-122
30-127
14-120
48-126
41-117
46-124
54-134
41-114
34-121
38-122
20-120
44-127
36-123
27-103
22-121
56-134
33-119
29-132
20-120
46-124
45-122
17-106
45-121
32-120
30-132
20-120

RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte
5-Nitro-o-toluidine
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Aramite
Atrazine
Benzaldehyde
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Biphenyl
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chlorobenzilate
Chrysene
Diallate
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethoate
Dimethyl phthalate

Associated
Internal
Standard
3
6
3
3
2
1
4
5
4
1
5
5
6
6
6
6
2
1
2
2
1
1
5
5
2
4
5
5
4
6
3
3
4
3
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Control
Limits,
Water (%)
38-126
61-133
47-122
41-130
46-118
19-124
57-123
34-132
44-142
40-118
10-120
58-125
54-128
53-131
50-134
57-129
10-120
31-112
49-115
48-120
43-118
37-130
55-135
53-134
10-120
60-122
58-150
59-123
67-124
51-134
53-118
56-125
20-120
45-127
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Control
Limits,
Soil (%)
23-117
50-142
40-123
32-132
33-115
21-131
47-123
20-120
47-127
25-127
10-120
49-126
45-129
45-132
43-134
47-132
14-124
29-122
40-117
36-121
31-120
33-131
51-133
48-132
46-117
50-123
49-150
50-124
56-132
45-134
44-120
50-124
28-108
48-124

RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte
Di-n-butyl phthalate
Di-n-octyl phthalate
Dinoseb
Diphenylamine
Disulfoton
Ethyl methanesulfonate
Ethyl Parathion (Parathion)
Famphur
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isodrin
Isophorone
Isosafrole
Kepone
m,p-Cresol
Methapyrilene
Methyl methanesulfonate
Methyl parathion
Naphthalene
n-Decane
Nitrobenzene
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine

Associated
Internal
Standard
4
6
4
4
4
1
4
5
4
3
4
2
3
1
2
6
4
2
2
4
1
4
1
4
2
1
2
1
1
2
1
4
1
1
Page 25 of 29

Control
Limits,
Water (%)
59-127
51-140
61-126
55-111
55-130
62-118
66-140
10-120
57-128
52-124
53-125
22-124
16-120
21-115
38-120
52-134
68-128
42-124
56-126
10-120
29-110
20-120
33-107
45-159
40-121
29-105
45-121
43-121
12-120
60-121
49-119
51-123
41-117
55-117
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Control
Limits,
Soil (%)
51-128
45-140
16-119
48-111
20-120
34-136
20-120
10-120
50-127
43-125
45-122
32-123
23-121
28-117
32-132
45-133
56-132
30-122
43-136
10-120
34-119
20-120
38-117
20-120
35-123
N/A
34-122
41-124
23-120
59-124
36-120
38-127
34-123
50-133

RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Associated
Internal
Analyte
Standard
N-Nitrosopiperidine
2
N-Nitrosopyrrolidine
1
n-Octadecane
1
o and/or p-Toluidine
1
O,O,O-Triethyl phosphorothioate
2
o-Cresol
1
p-Dimethylaminoazobenzene
5
Pentachlorobenzene
3
Pentachloroethane
1
Pentachlorophenol
4
Pentchloronitrobenzene
4
Phenacetin
4
Phenanthrene
4
Phenol
1
Phorate
4
Pronamide
4
Pyrene
5
Pyridine
1
Safrole
3
Sulfotepp
3
Thionazine
3
Total Cresols
1
Internal Standards:
1
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Control
Control
Limits,
Limits,
Water (%) Soil (%) RPD Limit
56-121
60-119
30
48-113
45-126
30
50-128
44-131
30
30-110
20-120
30
66-119
59-124
30
30-117
32-122
30
62-132
64-134
30
59-123
54-125
30
30-92
39-102
30
35-138
25-133
30
54-135
38-134
30
71-124
57-133
30
59-120
50-121
30
16-120
34-121
30
38-139
20-120
30
65-129
56-130
30
57-126
47-127
30
10-120
11-120
30
61-119
47-129
30
61-133
52-137
30
72-132
62-127
30
24-120
46-120
30
1,4-Dichlorobenzene-d4

2

Naphthalene-d8

3

Acenaphthene-d10

4

Phenanthrene-d10

5

Chrysene-d12

6

Perylene-d12
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Table 3B: Control Limits for LCS/LCSD/MS/MSD and Internal Standard Associations
(SIM Analysis)
Associated
Internal
Analyte
Standard
1-Methylnaphthalene
2
2-Methylnaphthalene
2
Acenaphthene
3
Acenaphthylene
3
Anthracene
4
Benzo(a)anthracene
5
Benzo(a)pyrene
6
Benzo(b)fluoranthene
6
Benzo(g,h,i)perylene
6
Benzo(k)fluoranthene
6
Chrysene
5
Dibenz(a,h)anthracene
6
Fluoranthene
4
Fluorene
3
Indeno(1,2,3-cd)pyrene
6
Naphthalene
2
Phenanthrene
4
Pyrene
5
Internal Standards:
1

Control
Control
Limits,
Limits,
Water (%) Soil (%) RPD Limit
41-115
43-111
30
39-114
39-114
30
48-114
44-111
30
35-121
39-116
30
53-119
50-114
30
59-120
54-122
30
53-120
50-125
30
53-126
53-128
30
44-128
49-127
30
54-125
56-123
30
57-120
57-118
30
44-131
50-129
30
58-120
55-119
30
50-118
47-114
30
48-130
49-130
30
43-114
38-111
30
53-115
49-113
30
53-121
55-117
30
1,4-Dichlorobenzene-d4

2

Naphthalene-d8

3

Acenaphthene-d10

4

Phenanthrene-d10

5

Chrysene-d12

6

Perylene-d12
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Table 4: Poor Performing Compounds
Benzidine
Benzoic Acid
2-Picoline
n-Nitrosomethylethylamine
Methyl methanesulfonate
n-Nitrosodiethylamine
Ethyl methanesulfonate
Pentachloroethane
o-Toluidine
n-Nitrosomorpholine
n-Nitrosopiperidine

1,4-Naphthoquinone
m-Dinitrobenzene
Pentachlorobenzene
2-Naphthylamine
2,3,4,6-Tetrachlorophenol
1-Naphthylamine
Thionazin
5-Nitro-o-toluidine
Tetraethyl dithiopyrophosphate
Diallate
Phorate

o,o,o-Triethylphosphoroate
α,α-Dimethylphenethylamine
Hexachloropropene
2,6-Dichlorophenol
n-Nitrosodi-n-butylamine
p-Phenylenediamine
Isosafrole
1,2,4,5-Tetrachlorobenzene

sym-Trinitrobenzene
Phenacetin
Dimethoate
Pentachloronitrobenzene
4-Aminobiphenyl
Pronamide
Dinoseb
Disulfoton

Safrole

Methyl Parathion

Maleic Anhydride

Benzaldehyde

4-Nitroquinoline-1-oxide
Parathion
Metapyriline
Isodrin
Aramite
p-(Dimethylamino) azobenznen
Chlorobenzilate
Famphur
3,3’-Dimethylbenzidine
2-Acetylaminofluorene
7,12Dimethylbenz(a)anthracene
Hexachlorophene
3-Methylcholanthrene
Acrylamide
n-Nitrosopyrrolidine
Phthalic Acid/Anhydride
1,4-Dinitrobenzene
Kepone
4,4-Methylenebis(2chloroaniline)
tris-2,3Dibromopropylphosphate

Table 5A: Control Limits for Surrogates
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
2-Fluorophenol

19-119

35-115

Phenol-d5

10-120

33-122

2,4,6-Tribromophenol

40-140

39-132

Nitrobenzene-d5

44-120

37-122

2-Fluorobiphenyl

44-119

44-115

Terphenyl-d14

50-134

54-127
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Table 5B: Control Limits for Surrogates (SIM Analysis)
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
2-Methylnaphthalene-d10
50-150
50-150
Fluoroanthene-d10

50-150

50-150

Table 6: Marginal Sporadic Failures
Number of Analytes Failures Allowed
<11
0
11-30

1

31-50

2

51-70

3

71-90

4

>90

5
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1.0

SCOPE AND APPLICATION
1.1
This SOP provides procedures for the gas chromatography/mass spectrometry
(GC/MS) analysis of volatile organic compounds. An aliquot of sample is
introduced into the GC/MS using purge and trap methods 5030B for aqueous
samples or 5035 for solid and waste samples and analyzed by method 8260B.
A list of target analytes is available in Table 3.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Waters, Solids, and Wastes

3.0

SUMMARY OF TEST METHOD
3.1
A 5 mL aliquot of sample is purged with nitrogen at ambient temperature. The
purgeable compounds are transferred to the vapor phase and are carried to the
trap. Once the purging has been completed, the trap is heated and back flushed
with nitrogen to desorb the purgeable compounds onto the column. The
compounds are then separated by their molecular weight, and then detected by
a mass spectrometer.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1 The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an
initial demonstration of capability (IDOC).
5.2 The analyst must complete IDOC prior to sample analysis. An on-going DOC
must be completed annually thereafter as long as the analyst is still performing
the test. See SOP GEN-007 (Training) and QA-014 (Demonstration of
Capability) for more information on DOCs.

6.0

INTERFERENCES
6.1 Solvents, reagents, glassware, and other sample artifacts may interfere with
sample analysis. Interferences are monitored by the analysis of a method
blank performed with each batch.
6.2 Samples can be contaminated by diffusion of vapors through the septum seal
during shipment and storage. A field blank can be prepared during sample
collection and can act as a check for this type of contamination. Holding
blanks are analyzed every two weeks to provide an additional check for this
type of contamination. These holding blanks are stored in coolers C04, C22,
C30, C51, F45 and C55.
6.3 Contamination can also be seen when a low level sample is analyzed
immediately after a high level sample. Freedom from contamination must be
established before sample analysis is considered valid. After analysis of a
sample containing high concentrations of volatile organic compounds, a blank
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should be analyzed to check for contamination. Alternatively, if the sample
following the high concentration sample does not contain the volatile organic
compounds present in the high level sample above quantitation limits,
freedom from contamination has been established. If the blank or preceding
sample shows contamination, analyze blanks and/or clean the purge vessel
and bake trap until an acceptable blank is achieved. Additional instrument
maintenance may be required. Reanalyze samples with potential carryover
contamination.
7.0

SAFETY
7.1 Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must
be aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar
with the applicable safety data sheets (SDS). Chemical labels on the
containers or packages contain important information on the safe handling,
fire hazard and health hazards associated with the chemical.
7.2 Personnel performing this procedure may be working with flammables,
poisons, toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure
to these materials must be reduced to the lowest level possible. Therefore,
work should be performed in well ventilated areas in a fume hood.
7.3 The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat,
eye covering (safety glasses or goggles) and gloves; the PPE shall be worn
when handling samples and/or chemicals.
7.4 Contact lenses are not to be worn in the laboratory.
7.5 Food or drink may not be present when actively processing or handling
samples.

8.0

EQUIPMENT AND SUPPLIES
8.1 Agilent 6890 and 7890 GC with a 5973 or 5975 Mass Spectrometer coupled
8.2 ATOMX purge and trap and autosampler
8.3 Recommended GC/Purge and Trap Operating conditions (instrument
conditions are approximate and may vary by individual instrument):
8.3.1 Oven Program – Set initial temperature to 40°C
8.3.1.1 Rate A – Ramp at 15-20°C per minute to 100°C
8.3.1.2 Rate B – Ramp at 25-30°C per minute to 225°C
8.3.2 Hold time – 1.5 - 4.0 minutes
8.3.3 Carrier Gas – Helium
8.3.4 Purge Gas – Nitrogen
8.3.5 Purge volume – 5 mL
8.3.6 Purge time - 11 minutes at 30°C
8.3.7 Desorb Preheat – 245°C
8.3.8 Desorb – 0.5-1.5 minutes at 250°C
8.3.9 Bake – 4 minutes at 260°C
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See SOP GEN-012 for Preventive Maintenance and Troubleshooting.
The Agilent GC utilizes Agilent software GC Chemstation Version
E.02.00.493 to control the instrument and transfer data acquisition to Target
Data Integration software. Target software is utilized to calculate all data. In
the event of software malfunction for the GC Chemstation, please contact
Agilent technical support for troubleshooting help.
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Target. In the event
of software malfunction when using Target, please contact GCAL’s IT
Director for troubleshooting help.
Restek RTX-VMS 30m x 0.25mm ID, 1.4 um df Column
Gas-tight syringes
Analytical balance – capable of weighing to 0.1g and calibrated daily when in use
Vials – 2 mL mininert vials, 2 mL auto-sampler vials with Teflon lined crimp
caps, 5 mL vials with Teflon lined cap, and 44 mL VOA vials
Volumetric Flasks
Pasteur pipets
Magnetic stir bars
Scoopula spatulas
pH paper

REAGENTS AND STANDARDS
9.1 Reagents – all organic reagent and solvent grades must be of Purge & Trap
grade or equivalent and meet method requirements. A copy of the
accompanying certificate of analysis (CoA) must be kept on file. Reagents are
to be stored according to manufacturer’s instruction and will expire on the
date specified by the manufacturer. When the manufacturer fails to provide an
expiration date, the expiration date will be 12 months from the date opened or
sooner if the reagents show signs of deterioration such as change in color,
clumping, separation, etc. If tests or appearance indicates the reagent has
decomposed or is contaminated, dispose of the reagent and notify the QA
Department and/or supervisor. Label all reagents with reagent ID, lot number,
date received, date opened and expiration date. Label all prepared solutions as
required by SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.1.1 Reagent water
9.1.2 Methanol, Purge & Trap grade or equivalent
9.1.3 Sand (sea sand or equivalent)
9.1.4 Sodium bisulfate
9.2 Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be
kept on file. Stock standards are to be stored according to manufacturer’s
instruction and will expire on the date specified by the manufacturer. Label
all working standards with date prepared, concentration, standard ID number,
expiration date and the initials of individual preparing the standard. Record all
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standard preparations in the Standard Preparation Logbook. Label prepared
standards as described in SOP GEN-006 (Standard & Reagent Traceability,
Documentation, and Preparation).
9.2.1 Stock Internal Standard/Surrogate Standard (IS/SS) Mix (commercially
prepared, 5000 mg/L) – store according to manufacturer's instructions.
Expires according to the manufacturer’s expiration date or if
comparisons with quality control samples indicate a problem.
9.2.2 IS/SS Working Solution Mix (50 mg/L) – Rinse a clean 250 mL
volumetric flask and syringe with three aliquots of methanol. Fill the
flask to volume with methanol. Remove 2.5 mL of methanol and
discard. Using a syringe, add 2.5 mL of stock 5000 mg/L IS/SS
standard to the volumetric flask. Insert a glass stopper and mix by
inverting three times. Record in the Standards Preparation Logbook.
Transfer into 44 mL VOA vial(s) with Teflon lined cap, label with the
standard name, standard ID, date prepared and expiration date. The
solution will expire 6 months from the date of preparation or
manufacturer’s expiration date whichever occurs first. Store in a
freezer at ≤ -10 °C until use.
9.2.3 Stock Standards (commercially prepared) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.2.3.1 8260, multi-analyte mix, 2000 mg/L (Ultra Part # DWM-588
or equivalent)
9.2.3.2 8260 Ketones, multi-analyte mix, 2000 mg/L (Ultra Part #
CUS 12327 or equivalent)
9.2.3.3 8260 Custom, multi-analyte mix, 2000 mg/L (Ultra Part #
CUS12326 or equivalent)
9.2.3.4 CVE, 2-Chloroethylvinyl ether, 5000 mg/L (Ultra Part
#EPA-1016 or equivalent)
9.2.3.5 Appendix IX Mix 1, multi-analyte mix, 2000 mg/L (Ultra
Part # CUS-16134 or equivalent)
9.2.3.6 Appendix IX Mix 2, multi-analyte mix, 2500 mg/L(Ultra Part
# CUS-16092 or equivalent)
9.2.3.7 Appendix IX Mix 3, Tetrahydrofuran, 20 mg/mL(Absolute
Part# 34191 or equivalent)
9.2.3.8 Appendix IX Mix 4, 1,3-Butadiene, 2500 mg/L (Absolute
Part #93016 or equivalent)
9.2.3.9 Appendix IX Mix 5, Ethyl Acetate, 20 mg/mL (Absolute Part
#90768 or equivalent)
9.2.3.10 Oxygenate Mix 1, multi-analyte mix, 2000 mg/L (Ultra Part
# CUS 11651 or equivalent)
9.2.3.11 Oxygenate Mix 2, BTEX, 2500 mg/L (Ultra Part # CUS
11575 or equivalent)
9.2.3.12 Oxygenate Mix 3, Ethanol, 250000 mg/L (Ultra Part # CUS
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11389 or equivalent)
9.2.3.13 Oxygenate Mix 4, 3,3-Dimethyl-1-butanol, 25000 mg/L
(Ultra Part # CUS 11390 or equivalent)
9.2.3.14 DuPont standard, multi-analyte mix, 2000 mg/L (NSI Part #
Q-3160 or equivalent)
Stock Standards (commercially prepared) – store according to
manufacturer's instructions. Expires according to the manufacturer’s
expiration date or if comparisons with quality control check samples
indicate a problem.
9.2.4.1 AAV mix, Acrolein and Acrylonitrile, 5000 mg/L; Vinyl
acetate, 1000 mg/L (Ultra Part # CUS-15919 or equivalent)
Additional Stock Standards may be purchased for project-specific
requirements.
Independent Stock Standards (commercially prepared) – standard
mixes at the same concentrations above from a different manufacturer.
If this is not available then a different lot from the same manufacturer
may be used.
Working Standards – Prepare all working standards as described below
and record in the Standards Preparation Logbook. Transfer into a 2 mL
mininert vial with minimum headspace, label with the standard name,
standard ID, date prepared and expiration date. The solution will expire
14 days from the date of preparation, 7 days after opening, or
manufacturer’s expiration date, whichever occurs first. Standards
should be stored in a freezer at ≤ -10°C.
9.2.7.1 8260 Working Standard (250 mg/L) – Rinse a clean 10 mL
volumetric flask and syringe with three aliquots of methanol.
Fill the flask to volume with methanol. Remove 3.75 mL of
methanol and discard. Using a syringe, add 1.25 mL each of
stock 8260, 8260 ketone, and 8260 custom standards to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
Working Standards – Prepare all working standards as described
below and record in the Standards Preparation Logbook. Transfer into
a 5 mL vial with minimum headspace, label with the standard name,
standard ID, date prepared and expiration the date of preparation or
manufacturer’s expiration date, whichever occurs first. Standards
prepared in methanol should be stored in a freezer at ≤ -10°C.
Standards prepared in reagent water should be stored refrigerated at 06°C until use.
9.2.8.1 CVE Working Standard (250 mg/L) – Rinse a clean 20 mL
volumetric flask and syringe with three aliquots of
methanol. Fill the flask to volume with methanol. Remove
1.0 mL of methanol and discard. Using a syringe, add 1.0
mL of stock CVE standard to the volumetric flask. Insert a
glass stopper and mix by inverting three times.
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9.2.8.2 AAV Working Standard (250/50 mg/L) – Rinse a clean 20
mL volumetric flask and syringe with reagent water. Fill the
flask to volume with water. Remove 1.0 mL of water and
discard. Using a syringe, add 1.0 mL of stock AAV standard
to the volumetric flask. Insert a glass stopper and mix by
inverting three times.
9.2.8.3 Appendix IX Mix 1 Working Standard (250 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 1.25 mL of methanol and discard. Using a syringe,
add 1.25 mL of APP IX mix 1 stock standard to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
9.2.8.4 Appendix IX Mix 2 Working Standard (250 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 2.125mL of methanol and discard. Using a syringe,
add 1.0 mL of APP IX mix 2 stock standards and 1.0 mL of
APP IX mix 4 stock standard and 0.125 mL of APP IX mix
5 stock standard to the volumetric flask. Insert a glass
stopper and mix by inverting three times.
9.2.8.5 Appendix IX Mix 3 Working Standard (250 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 0.125 mL of methanol and discard. Using a
syringe, add 0.125 mL of APP IX mix 3 stock standard to
the volumetric flask. Insert a glass stopper and mix by
inverting three times.
9.2.8.6 Oxygenates Mix 1 Working Standard (250 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 1.25 mL of methanol and discard. Using a syringe,
add 1.25 mL of Oxygenate mix 1 stock standard to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
9.2.8.7 Oxygenates Mix 2 Working Standard (250 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 1.0 mL of methanol and discard. Using a syringe,
add 1.0 mL of Oxygenate mix 2 stock standard to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
9.2.8.8 Oxygenates Mix 3 Working Standard (50000 mg/L) – Rinse
a clean 10 mL volumetric flask and syringe with three
aliquots of methanol. Fill the flask to volume with methanol.
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Remove 2.0 mL of methanol and discard. Using a syringe,
add 2.0 mL of Oxygenate mix 3 stock standards to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
9.2.8.9 Oxygenates Mix 4 Working Standard (5000 mg/L) – Rinse a
clean 10 mL volumetric flask and syringe with three aliquots
of methanol. Fill the flask to volume with methanol.
Remove 2.0 mL of methanol and discard. Using a syringe,
add 2.0 mL of Oxygenate mix 4 stock standards to the
volumetric flask. Insert a glass stopper and mix by inverting
three times.
9.2.8.10 DuPont Working Standard (250 mg/L) – Rinse a clean 10
mL volumetric flask and syringe with three aliquots of
methanol. Fill the flask to volume with methanol. Remove
1.25 mL of methanol and discard. Using a syringe, add 1.25
mL of stock. DuPont standard to the volumetric flask. Insert
a glass stopper and mix by inverting three times.
9.2.9 Calibration Standards – The calibration standards are prepared by
diluting the working standard into at least 5 working levels. Table 1
indicates the calibration concentrations. The standards are diluted with
reagent water.
10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving
and LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date
and the time of sample collection and the preservation method used. Internal
chain of custody procedures are described in SOP SAD-002 (Sample Chain of
Custody and Sample Integrity).
10.3 Samples are collected in 40 mL glass VOA vials with PTFE lined septum
containers with minimal headspace and stored at the laboratory using
conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Aqueous
11.1.1.1 Cool to 0-6°C, but not frozen
11.1.1.2 HCl to pH ≤ 2
11.1.1.3 Na2S2O3 (sodium thiosulfate) – used if requested by the
client or if the samples are known to contain residual
chlorine
11.1.1.4 Unpreserved – if requested by the client
11.1.1.5 Note: samples analyzed for 2-Chloroethylvinyl ether
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should be collected in unpreserved vials. If preserved
containers are requested by the client, report with a case
narrative.
11.1.1.6 Note: samples analyzed for Acrolein and Acrylonitrile
should be collected in unpreserved vials and preserved in
the field to pH 4-5 by drop-wise addition of acid. If
preserved containers are requested by the client, report
with a case narrative.
11.1.2 Solid
11.1.2.1 Cool to 0-6°C, but not frozen, except TerraCore samplers
with DI water
11.1.2.2 TerraCore Samplers with DI water are frozen within 48
hours of sampling
11.1.2.3 EnCore samplers – preserved or frozen within 48 hours of
sampling
11.1.2.4 TerraCore samplers – preserved in the field with sodium
bisulfate or water (low-level) and methanol (medium)
11.1.2.5 Unpreserved, bulk jar – if requested by the client
11.2 Maximum holding time
11.2.1 Waters – 7 days from collection to analysis if unpreserved; 14 days
from collection to analysis if preserved to pH <2.
11.2.2 Solids – 14 days from collection to analysis.
11.2.3 EnCore samplers must be preserved or frozen within 48 hours of
collection.
11.2.4 TerraCore samplers with vials preserved with water must be analyzed
or frozen within 48 hours of collection.
11.2.5 Note: Water samples must be checked for pH preservation after
analysis unless a vial was provided for a pH check at sample receiving.
Record the pH on the batch sheet. If the sample has a pH greater than 2
and the sample was analyzed after 7 days, report the results with a case
narrative.
12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples, and is
analyzed to demonstrate that the extraction procedure did not introduce
contamination.
12.2 One LCS and/or LCS/LCSD shall be analyzed per batch, a maximum of
twenty samples. The LCS is a known amount of standard added to reagent
water or sand and prepared in the exact manner of the samples, and is
analyzed to demonstrate that preparation and analytical systems are in control.
12.3 One matrix spike and matrix spike duplicate (MS/MSD) shall be analyzed per
batch of twenty (20) samples if sufficient sample volume is available. The MS
is a known amount of standard added to the sample at the same concentration
as the LCS.
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12.4 Internal standards and surrogates are added to all samples, including QC
samples. The IS/SS solution is added automatically by the autosampler. All IS
and SS compounds are spiked at 50 µg/L.
12.5 Each quarter, LODs and LOQs shall be prepped and analyzed according to
GCAL SOP QA-009. LOQ should be spiked 1 - 2x the laboratory established
LOQ.
12.6 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
13.0

CALIBRATION AND STANDARDIZATION
13.1 Instrument Tuning Procedure
13.1.1 The instrument should be tuned using FC-43 (perfluorotributylamine)
such that all tuning criteria for 4-Bromoflurorobenzene (BFB) can be
met (Table 2). Before analysis begins, each instrument must be tuned
and checked by direct injecting 1 µL of a solution containing 50 mg/L
BFB or by purging an amount equivalent to 50 ng of BFB standard.
13.1.2 The mass spectrum of BFB is acquired by using the average of three
scans: the peak apex scan and the scans immediately preceding and
following the apex. Background subtraction is required using a single
scan no more than 20 scans prior to the elution of BFB. The tune
method is hard coded to perform the above functions and is checked
manually if BFB tune criteria fail.
13.1.3 The BFB tuning criteria in Table 2 must be met before proceeding with
analysis. If these criteria cannot be met, the instrument should be
manually tuned with FC-43. If tune criteria are still not met instrument
maintenance may be performed.
13.1.4 Once the BFB tune criteria have been met, the instrument is considered
to be tuned for a twelve-hour period starting from the injection time of
the BFB.
13.1.5 The instrument must be retuned before the twelve-hour period has
elapsed if any major adjustments are made to the mass spectrometer
that may affect the tuning criteria.
13.2 Initial Calibration (ICAL) – an ICAL is performed using a minimum of 5
standards. An initial calibration curve must be analyzed on each instrument
and evaluated before any sample result can be quantitated.
13.2.1 ICAL standards are analyzed at the calibration levels listed in Tables
1A and 1B. These are the routine concentrations analyzed. In all cases
the standards shall be run from lowest concentration to highest, or a
blank shall be run following a high concentration standard (standards
greater than 50 ppb) to establish a contaminant free instrument. Once
all levels of standards have been analyzed, the validity of the initial
calibration must be verified by comparing the CCCs and SPCCs to the
following criteria.
13.2.1.1 Calibration check compounds (CCCs) listed below must
be ≤ 30 % RSD.
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13.2.1.1.1 1,1-Dichloroethene
13.2.1.1.2 Chloroform
13.2.1.1.3 1,2-Dichloropropane
13.2.1.1.4 Toluene
13.2.1.1.5 Ethylbenzene
13.2.1.1.6 Vinyl Chloride
13.2.1.2 System Performance Check Compounds (SPCCs) must
meet the minimum response factor (RF) requirement
indicated below. All SPCCs must be evaluated at each
level of the calibration curve to insure that compound
instability and degradation are checked as required by the
method.
13.2.1.2.1 Chloromethane – minimum RF 0.1
13.2.1.2.2 1,1-Dichloroethane – minimum RF 0.1
13.2.1.2.3 Bromoform – minimum RF 0.1
13.2.1.2.4 1,1,2,2-Tetrachloroethane – minimum RF 0.3
13.2.1.2.5 Chlorobenzene – minimum RF 0.3
13.2.2 Average Response Factor Calibration
13.2.2.1 A minimum of five standards is required for this method.
Calculate the response factor (RF) of each compound
using Equation 15.4.
13.2.2.2 Calculate the average of the response factors and the
standard deviation across the response factors. The lowest
standard used must be at or below the reporting limit for
each analyte. Use the average RF and the standard
deviation to calculate the percent relative standard
deviation (%RSD). When the response factors of the
standards demonstrate less than 15% RSD for any target
analyte, linearity through the origin can be assumed. If the
RSD for any target analyte is greater than 15%, the analyst
may wish to review the results for that analyte to ensure
that the problem is not associated with just one of the
initial calibration standards. Points may be dropped from
the high and/or low end of the calibration curve if the
minimum number of points and the project required
detection limits are maintained. Points may not be
removed from the middle of a calibration unless there is a
documented reason. That point may be re-analyzed and
replaced in the same analytical batch.
13.2.2.3 Linear Regression Calibration
13.2.2.3.1 For those compounds that the RSD exceeds
15%, a linear regression equation that is not
forced through the origin may be used. The
coefficient of determination (r2) must be
≥0.990 for the curve to be acceptable. The
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analyst should check the y-intercept (b). If the
intercept is greater than half the reporting limit,
this option should not be used.
13.2.2.4 Quadratic Curve Fit
13.2.2.4.1 A quadratic curve fit may be used if the
coefficient of determination r2 ≥ 0.990. A
minimum of a six-point calibration is used if
this option is chosen and the curve shall not be
forced through zero. The analyst should check
the y-intercept (b). If the intercept is greater
than half the reporting limit, this option should
not be used. For South Carolina projects,
quadratic curve fits are not allowed.
13.2.2.5 For data generated using all calibration modules, the
percent error between the calculated and expected
amounts of an analyte should be ≤ 30% for all standards.
For some data uses, ≤ 50% may be acceptable for the
lowest calibration point.
13.3 Independent Calibration Verification (ICV) – immediately following the ICAL
analyze a standard containing all target analytes prepared from a solution that
is independent from the ICAL standard. It is preferred that the ICV be from a
different manufacturer. If this is not available then a different lot from the
same manufacturer may be used.
13.3.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard and must not exceed a 30% difference from the initial
calibration, with the exception of compounds identified in Table 3 as a
poor performer. Poor performing compounds must not exceed a 40%
difference from the initial calibration.
13.3.2 For DOD projects, the ICV recovery must not exceed a 20% difference
from the initial calibration.
13.3.3 If the criterion referenced above is not achieved, corrective action must
be taken. This may include instrument maintenance, re-analysis of the
ICV or initial calibration, or re-preparation of the standards involved.
13.4 Continuing Calibration Verification (CCV) – a CCV must be analyzed before
sample analysis.
13.4.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 30% difference from the initial
calibration, with the exception of compounds identified in Table 3 as a
poor performer. Poor performing compounds must not exceed a 40%
difference from the initial calibration. CCC compounds (identified in
13.3.1.1) must not exceed a 20% difference from the initial calibration.
The response factor for SPCC compounds must meet the minimum RF
criteria set and identified in section 13.3.1.2.
13.4.2 If the calibration verification standard fails to meet the criteria, repeat
the injection of the standard. If the standard fails again, take
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appropriate corrective action (inspection of instrument, re-prep
standard, etc.). If the criteria cannot be met, a new calibration curve
should be prepared.
13.4.3 For DOD projects the CCV must not exceed a 20% difference or drift
from the initial calibration. For projects using QSM 5.0 a closing CCV
is performed to bracket sample analysis. The closing CCV criterion is
≤50% difference or drift from the initial calibration.
14.0

PROCEDURE
14.1 Preparation of EnCores
14.1.1 Preservation – A 200 g/L sodium bisulfate solution is prepared by
weighing 200 g of sodium bisulfate and bringing this to volume with
reagent water, in a 1L volumetric flask. Tare the balance. Dispense the
contents of the EnCore sampler into a 44-mL VOA vial and record the
weight of the sample. After the EnCore has been weighed. After the
EnCore has been weighed, 5 mL of this and a magnetic stirring bar is
added to a VOA vial. For each VOA vial, the container ID,
preservative, vial (A, B, or C), initial weight, final weight, analyst
initials, balance ID, date, time, and department are recorded into the
GCAL intranet system.
14.2 Preparation of TerraCores
14.2.1 TerraCore kits are received from the client as three pre-weighed, prepreserved 44-mL VOA vials. Two vials are sodium bisulfate-preserved
for low level analysis (labeled A and B), a third is methanol-preserved
for high level analysis (labeled C). The final weight for each VOA vial
is recorded into the GCAL intranet system using the analytical balance.
For each VOA vial, the container ID, preservative, vial (A, B, or C),
initial weight, final weight, analyst initials, balance ID, date, time, and
department are recorded into the GCAL intranet system.
14.3 Chemstation
14.3.1 Due to shift overlaps which creates the probability that more than one
analyst will be accessing a given instrument during a 12-hour tune
sample batch, GCAL utilizes a master username and password to
access Chemstation software.
14.3.2 To log in to Chemstation, enter “gcmsv” for the user name and enter
the password (obtained from the GCMSV supervisor) when prompted
by the Chemstation software.
14.3.3 When a current password has expired, Windows prompts the user to
enter current credentials including user name and password. Once this
information has been entered, the user is then notified that the
password has expired and must be changed. Enter a new password into
the software when prompted, confirm the new password, and notify the
GCMSV supervisor of the password change.
14.3.4 Chemstation use is limited to those employees who have been given
password access by the GCMSV supervisor and are involved in the
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process of data production in the GCMSV laboratory. New employees
are not granted password access until the GCMSV supervisor is
satisfied that the employee has been properly trained on its use. All
employees listed on current organizational chart maintained by the
QA/QC department are eligible for password access if granted by the
GCMSV supervisor.
14.3.5 To create an audit trail, each line in the sequencing file represents a
unique sample injection. The analyst that is programming the
Chemstation and loading a particular sample must include their initials
in the miscellaneous information field as part of the sample sequence.
This information is then transferred to Target which is used for all data
acquisition. Sequence files must be saved by analytical batch and
include the date in the name. On days when multiple batches are
performed, letters should be added to the data to denote different
analytical batches. The format for individual sample sequencing is as
follows:
14.3.5.1 Type – Sample
14.3.5.2 Vial – Autosampler position
14.3.5.3 Data File – Unique sequential ascending number
14.3.5.4 Method – 8260
14.3.5.5 Sample Name – GCAL sample number
14.3.5.6 Miscellaneous Information – GCAL Batch
Number*Dilution Factor*Analyst Initials
Note: only the vial, datafile, sample name, and miscellaneous
information fields are edited when programming sequences.
Type and method fields always remain the same for each
sequence file.
14.4 Screening Samples
14.4.1 Samples may be screened by GCAL.
14.4.2 Reasons for screening may include but are not limited to the following:
14.4.2.1 Inconsistent historical data
14.4.2.2 Physical appearance of the sample
14.4.2.3 Client notification of suspected high concentration
of VOCs
14.4.2.4 No historical data is available
14.4.3 Samples that are deemed necessary for screening must have adequate
volume for the screening process and subsequent volume for the
reportable analysis.
14.4.4 Screening data is not reportable, as the screening analysis is performed
on an instrument that has not met acceptable criteria for reportable
analysis. Screening data may be provided upon client request, if
applicable.
14.4.5 The screening process is performed in an attempt to prevent
contamination of instrumentation performing reportable analysis, thus
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reducing the possibility of carryover contamination from samples
containing high levels of VOCs and resulting in instrument down time
due to instrument maintenance.
14.4.6 Screening analyses are typically performed at a dilution factor in the
range of 20 to 1000. Dilution factors may be performed outside of this
range. Screening dilutions may be determined by, but are not limited to
the following:
14.4.6.1 Physical appearance of the sample
14.4.6.2 Client notification of suspected high
concentrations of VOCs
14.4.6.3 Historical data from similar projects
14.5 Analysis of Water Samples
14.5.1 Rinse a 50 mL volumetric flask with 3 aliquots of reagent water for
each LCS, LCSD, MS, and MSD. Fill each flask with reagent water for
the LCS and LCSD (the LCSD is optional, and only required if
MS/MSD sample volume is limited).
14.5.2 Select a sample with sufficient volume to perform an MS and MSD.
Fill each flask with sample for the MS and MSD. If sufficient sample
volume is not available for an MS/MSD analysis, perform an
LCS/LCSD analysis in the batch.
14.5.3 Remove the appropriate amount of reagent water from the LCS/LCSD
flasks and sample from the MS/MSD flasks and then spike the
standards to be analyzed at the calibration midpoint (level 7). Multiple
LCS or MS samples may be prepared if the spiking solutions used
contain standards which interfere or co-elute. Fill a 44 mL VOA vial
and immediately analyze.
14.5.4 Fill a 44 mL VOA vial with reagent water for the method blank (MB).
14.5.5 Place the QC vials and all sample vials on the autosampler for analysis
in accordance with the sample sequence. The autosampler will add the
IS/SS solution.
14.6 Analysis of Soil Samples (Low-Level)
14.6.1 To prepare the spiking solution for the LCS, LCSD, MS, and MSD,
rinse a 50 mL volumetric flask with 3 aliquots of reagent water and
then fill with reagent water. Remove the appropriate amount of reagent
water from the flask and then spike the standards to be analyzed at the
calibration midpoint (level 7). Multiple solutions may be prepared if
the spiking solutions used contain standards which interfere or coelute.
14.6.2 Weigh 5.0 grams of sand into a 44 mL VOA vial for the MB, LCS, and
LCSD. Add 5.0 mL of reagent water to the MB vial and 5.0 mL of
spiking solution (prepared in 14. 6.1) to the LCS and LCSD vials.
14.6.3 Weigh 5.0 grams of sample into a 44 mL VOA vial for each sample,
MS, and MSD. Add 5.0 mL of reagent water to each sample vial and
5.0 mL of spiking solution (prepared in 14. 6.1) to the MS and MSD
vials.
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14.6.4 Place all sample vials on the autosampler for analysis in accordance
with the sample sequence. The autosampler will add the IS/SS solution.
14.7 Analysis of Soil Samples (Medium-Level)\
14.7.1 Weigh 5.0 grams of sand into a 44 mL VOA vial for the MB, LCS, and
LCSD. Add 5.0 mL of methanol to each vial.
14.7.2 Weigh 5.0 grams of sample into a 44 mL VOA vial for each sample,
MS, and MSD. Add 5.0 mL of methanol to each sample vial.
14.7.3 For the MB and each sample, rinse a 50 mL volumetric flask with 3
aliquots of reagent water and then fill with reagent water. Remove 1.0
mL of reagent water from the each flask and add 1.0 mL of the
methanol extract to the flask. Fill a 44 mL VOA vial for each sample.
14.7.4 For the LCS/LCSD and MS/MSD, rinse a 50 mL volumetric flask with
3 aliquots of reagent water and then fill with reagent water. Remove
the appropriate amount of reagent water from each flask and then add
1.0 mL of the methanol extract plus the amount of spiking solution
required to spike at the calibration midpoint (level 7). Multiple LCS or
MS samples may be prepared if the spiking solutions used contain
standards which interfere or co-elute. Fill a 44 mL VOA vial for each
sample.
14.7.5 Place all sample vials on the autosampler for analysis in accordance
with the sample sequence. The autosampler will add the IS/SS solution.
14.8 Quantitation
14.8.1 Target analytes are qualitatively identified based on the retention time
and on comparison of the mass spectrum of the analyte with a
reference mass spectrum. A reference mass spectrum is generated
using the same conditions of the method. In the reference mass
spectrum three characteristic ions are identified, one of which is the
primary characteristic ion. If there are not three ions, then any ion over
30% relative intensity may be used. The target is said to be present
when the following criteria are met:
14.8.1.1 The intensities of the characteristic ion(s) maximize within
one scan.
14.8.1.2 The RRT is within ±0.06 RRT units of the RRT of the
standard.
14.8.1.3 The relative intensities of the characteristic ion(s) agree
within 30% of the relative intensities of these ions in the
reference spectrum.
14.8.1.4 Structural isomers may be identified as individual isomers if
the height of the valley between them is less than 25% of the
sum of the two peak heights.
14.8.2 Samples are quantitated once a positive identification has been made.
The quantitation will be based on the area of the primary characteristic
ion’s EICP and the associated internal standard. Calculations are
described in the calculation section 15. The quantitation ion used shall
be the ion listed in the reference method(s) unless there are
Page 16 of 29

Volatile Organic Compounds (VOC) by Gas Chromatography/Mass Spectrometry

EPA 8260B

SOP Number: MSV-003
Revision: 30.1
Effective Date: 08/23/18
Supersedes Date: 06/01/17

interferences. Qualifier ions shall be used as a replacement, if possible.
If the quantitation ion used is not the ion listed in the reference method,
this shall be documented and the documentation stored in the lab.
14.9 If a sample response exceeds the limits of the initial calibration of the system,
a dilution of the sample must be analyzed which falls within the calibration
range of the instrument.
14.9.1 Dilutions may be made in class A volumetric flasks. Add the
approximate volume of reagent water needed to the flask. Inject the
proper aliquot of the sample from a syringe into the flask. Make sure
the aliquot is introduced well below the surface of the water in the
flask to minimize loss of volatiles. Dilute to volume. Cap the flask and
invert several times to mix. Pour the diluted sample into a 44 mL VOA
vial and analyze in the same manner as any other sample.
14.9.2 Dilutions may also be made at 2x, 5x, or 10x by the instrument.
Instrument made dilutions are checked quarterly against LCS limits
and recorded in LIMS.
14.10 Manual Integrations
14.10.1 See SOP QA-010 (Data Integrity) for GCAL’s Manual Integration
Policy.
14.11 Tentatively Identified Compounds (TICs)
14.11.1 A TIC search, or library search, may be performed when analyzing
samples or sample extracts by GC/MS. A client may request a TIC
search for specific compounds that are not calibrated for, or to
determine other compounds present in a sample. Generally the client
will request a reporting of the 10 or 20 highest concentration
“unknowns” in a sample. This is performed using a spectral match
between an unknown peak and a spectral library. Unknowns are
identified based on the spectral data only. In general the retention
time is not considered when identifying unknowns. In addition the
concentration is an estimate based on the assumption that the
response factor of the unknown is 1.0. This may lead to a
considerable positive or negative bias in the reported concentration.
14.11.2 The Target method is set-up using the following parameters:
14.11.2.1 Primary Library - NBS75K.1
14.11.2.2 Match Quality Threshold –50
14.11.2.3 Remove Duplicate Matches
14.11.2.4 Background Subtraction Method - Average of Front and
Rear
14.11.2.5 Minimum percent for ID - 10% of nearest Internal
Standard Area
14.11.2.6 Quantitation by – Area
14.11.2.7 RF Mode - Nearest ISTD
14.11.3 The library search does not use a normalization routine. These
parameters are set in the Method and are not altered unless approved
by a Supervisor or Manager. Note that the selection of peaks and the
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calculated amount uses the peak area of the nearest internal standard,
not the response of quant ion. The area is found in the area.rp report
in Target. The amount of an unknown is estimated using an RF
factor of 1.
When performing a library search select Search Unknown
Compounds in the MS Search Parameters and process the data file.
The software will identify unknown peaks meeting the set criteria. If
the software misses a peak that in the analyst opinion appears to
meet the area requirements, the analyst may add an unknown. Select
Spectra – Search, then Edit – Add Unknown. Select the TIC with the
best fit (highest quality match). If no match is higher than 50% select
the result as “Unknown”. If in the analyst’s opinion the Target
selected best match is incorrect, the match is changed to reflect the
best match or is reported as an unknown.
Review the assigned match using the following guidelines:
14.11.5.1 Major ions in the reference spectrum (ions >10% of the
most abundant ion) should be present in the sample
spectrum.
14.11.5.2 The relative intensities of the major ions should agree
with the reference spectrum within ± 30%. Major ions
that show increased intensity may be due to co-eluting
compounds, and ions showing decreased intensity may be
due to the background subtraction. When this is
encountered examine the spectrum across the peak to
determine if co-elution is an issue. If necessary, alter the
background subtraction program to best handle the
sample matrix.
Save changes and upload results to the LIMS. Only use the Quant
Unknown Compound option when a library search is requested. If a
library search is added after the file is processed, copy the file using
the same file number and append a “T” behind the file number.
Process the file and perform the TIC search. Do not reprocess a data
file that has already been uploaded to the LIMS.
If a specific analyte is requested to report as a library search, perform
the MS library search as described. If the analyte is identified, post
the result. If the analyte is not identified, post the TIC file and enter
the CAS number, target analyte, and ND in the CAS/Name column
of the sample results. Leave the amount column empty.

CALCULATIONS
15.1 % Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added
15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added
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15.3

RPD = |Concentration 2-Concentration 1| x 100
(Concentration 2+Concentration 1)/2

15.4

Response Factor =As CIS / AISCs
As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate
AIS = Peak Area of Internal Standard
CIS = Concentration of Internal Standard

15.5

% Difference = [(RFI - RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RF's for a compound
SD = Standard Deviation of average RF's for a compound

15.7

% Error =

∗ 100

Where: x = true amount of analyte in calibration standard
y = measured amount of analyte in calibration standard
15.8

Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMIT/LIMIT OF QUANTITATION (LOQ)
16.1 Water samples – L3 calibration standard listed in Table 1A
16.2 Soil samples – L2 calibration standard listed in Table 1B

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in the analytical methods.
17.2 Laboratory limits shall be developed through the continued performance of
this method by determining the standard deviation over at least 20 replicates.
The recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice
per year per matrix.
17.4 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection and
Quantitation Limits).
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18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 10.2

19.0

DATA ASSESSMETN AND ACCEPTANCE CRITERIA
19.1 The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the amount measured in any sample (whichever is
greater), or otherwise affect sample results. If the method blank fails to meet
these criteria, the source of the contamination should be investigated and
samples should be reanalyzed. If additional sample is not available, report
with a case narrative and notify the GCAL project manager immediately.
19.2 The LCS control limits specified in Table 3 are used to determine batch
acceptability. If the full list of target analytes is spiked, a certain number of
marginal sporadic failures are allowed. See Table 5 for criteria for marginal
sporadic failures. If the LCS fails to meet the laboratory acceptance criteria,
the source of inaccuracy should be investigated and samples should be
reanalyzed. If additional sample is not available, report with a case narrative
and notify the GCAL project manager immediately. If a target compound is
not detected in a sample and the LCS shows high bias (recovery above the
upper control limit), the sample can be reported with a narrative. The analyst
is still required to investigate the source of the failure.
19.3 The MS is evaluated against the LCS control limits and is used to determine
sample matrix effect. If the MS recovery is outside of control limits and the
LCS is within control limits, matrix interference is indicated. Report the
results with a case narrative.
19.4 The LCS/LCSD and MS/MSD RPD criteria are specified in Table 3. If the
RPD is greater than the control limits in Table 3, investigate the source of the
precision error. A source of precision error in the MS/MSD may be the nonhomogenous nature of the sample. If a lab error is suspected, repeat the
analysis. If a matrix issue is indicated, report the results with a case narrative.
19.5 The surrogate criteria are specified in Table 4. If a surrogate recovery is
below QC limits in a MB, LCS, or LCSD, the entire batch must be reanalyzed. If a surrogate recovery is below QC limits in a sample, the sample
must be reanalyzed. If the surrogate recovery is above limits then the data is
considered acceptable if there are no target analytes detected in the associated
samples.
19.6 Internal Standards (IS)
19.6.1 The criteria for internal standards for QC samples (ICV, CCV, MB,
LCS, LCSD) is 70% to +100% of the daily CCV. QC samples may not
be reported if IS criteria is not met.
19.6.2 The criteria for internal standards for investigative samples is -70% to
+100% of the daily CCV. For samples with IS results outside criteria,
determine if the IS failure is due to instrument malfunction or sample
matrix. Corrective action if IS failure is due to instrument malfunction:
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rerun sample undiluted (or same dilution as original analysis).
Corrective action if IS failure is due to sample matrix: run compounds
that fail criteria at a 5x dilution, or use the methanol extract for soil
samples.
19.6.3 For DoD projects, the criteria for internal standards for QC samples
(ICV, CCV, MB, LCS, LCSD) and investigative samples is -50% to
+100% of the ICAL midpoint.
19.6.4 The retention time of the IS in the sample must not shift greater than +
0.5 min of the retention time of the corresponding IS in the CCV. For
DOD projects following QSM 5.0, samples must not shift greater than
±10 seconds from the mid-point of the ICAL.
Review data to verify that a lab error has not occurred (wrong spike amount,
not spiked) before identifying a failure as matrix interference.
Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated.
Document this in the case narrative.
Spikes may be diluted out in the analysis process if a 10X or higher dilution is
performed. Document this in the case narrative.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).
For South Carolina projects, LCS/LCSD recoveries must be 70-130% to report
data. For South Carolina, no sporadic marginal failures are allowed.
For data review procedures and checklists, see SOP QA-002 (Data
Validation/Reduction).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018(Corrective and Preventative Actions) for instructions on
corrective actions. Corrective actions must be completed when the items
below are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not
applicable if samples were received with less than one day of holding
time remaining or if for any reason analysis could not proceed while
waiting for instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 EPA 8000D
22.2 EPA 8260B
22.3 EPA 5030B
22.4 EPA 5035
22.5 40 CFR Part 136
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23.0

METHOD MODIFICATIONS
23.1 In cases where method 8260B does not specify acceptance criteria, GCAL
uses internal criteria or project-specific criteria.

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1A: Water Calibration Concentrations
24.3 Table 1A: Soil Calibration Concentrations
24.4 Table 2: BFB Tuning Acceptance Criteria
24.5 Table 3: Control Limits for LCS/LCSD/MS/MSD and Internal Standard
Associations
24.6 Table 4: Control Limits for Surrogates
24.7 Table 5: Criteria for Marginal Sporadic Failures
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date
3/23/15
09/17/15
08/10/16

03/17/17

Revision
Record of Activity
No.
26
Added additional criteria for DOD QSM 5.0.
Updated procedures for standards and standard
preparation.
27
Added section 14.2 for preparation of
TerraCore kits; added SOP reference titles
28
Added target compound list location in scope; added
additional storage coolers; added SPCC criteria for a
CCV; updated signatories; revised EnCore
preparation in 14.1.1; deleted dilution options in
14.9.3; changed match quality threshold in 14.11.2.2
from 85 to 50; revised library search instructions in
14.11.4; deleted 14.11.5.3 regarding molecular ions;
revised calculation 15.4 for internal standards;
changed IS criteria from 50 to 70%; deleted single
operator and control charting criteria; added 40CFR
136 reference
29
Updated signatories; reworded section 5.2; updated
Equipment & Supplies section 8.0; added comment
for batch of 20 samples in section 12.3; removed
reference to Solatek in section 12.4; added %error
statement to 13.2.2.5; added % Error to Calculations
section; revised References section; corrected
grammatical errors;

06/01/17

30

08/23/18

30.1

Author
Allison Naquin
Jonathan Kolich
Jonathan Kolich
Chris Harris
Jonathan Kolich
Donna Broussard

Scott Bailey
James Turner

Added LOD and LOQ specifications in section 12.6; James Turner
reworded coefficient of determination in section
13.2.2.3.1; revised section 13.2.2.5 for all calibration
modules.
Annual review - no procedural changes; updated SOP
number and signatories.
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Table 1A: Water Calibration Concentrations, (µg/L)
Analyte

L1

L2

L3

L4

L5

L6

L7

L8

L9

Analyte concentration unless specified 0.2
1
Acrolein

0.4

1

5

10

20

50

100

200

2

5

25

50

100

250

500

1000

Acrylonitrile

1

2

5

25

50

100

250

500

1000

m,p-Xylene

0.4

0.8

2

10

20

40

100

200

400

Ethyl Ether

1

2

5

25

50

100

250

500

1000

Acetonitrile

1

2

5

25

50

100

250

500

1000

Ethyl Acetate

1

2

5

25

50

100

250

500

1000

Tetrahydrofuran

1

2

5

25

50

100

250

500

1000

Propionitrile

1

2

5

25

50

100

250

500

1000

Isobutyl Alcohol

1

2

5

25

50

100

250

500

1000

1,4-Dioxane

5

10

25

125

250

500

1250

2500

5000

Cyclohexanone

0.4

0.8

2

10

20

40

100

200

400

Benzal Chloride

0.4

0.8

2

10

20

40

100

200

400

Ethanol

N/A

N/A

504

2520

5040

25200

50400

100800

Tert-amyl Alcohol

N/A

N/A

4

20

40

80

N/A

N/A

51

255

510

1020

400
5100

800

3,3-dimethyl-1-butanol

200
2550

10080

10200

Note: Levels 1 and 2 are optional and may be removed from the calibration. The reporting limit is based on calibration Level 3.

Table 1B: Soil Calibration Concentrations, (µg/Kg)
Analyte

L1

L2

L3

L4

L5

L6

L7

Analyte concentration unless specified
Acrolein
Acrylonitrile
P,M-Xylene
Ethyl Ether
Acetonitrile
Ethyl Acetate
Propionitrile
Isobutyl Alcohol
1,4-Dioxane
Cyclohexanone

2
10
10
8
10
10
10
10
10
50
4

5
25
25
10
25
25
25
25
25
125
10

10
50
50
20
50
50
50
50
50
250
20

20
100
100
40
100
100
100
100
100
500
40

50
250
250
100
250
250
250
250
250
1250
100

100
500
500
200
500
500
500
500
500
2500
200

200
1000
1000
400
1000
1000
1000
1000
1000
5000
400
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Table 2: BFB
Acceptance Criteria
ION ABUNDANCE CRITERIA
15 - 40% of Mass 95
30 - 60% of Mass 95
Base Peak, 100% Relative Abundance
5 - 9% of Mass 95
Less than 2% of Mass 174
50 - 120 of Mass 95
5 - 9% of Mass 174
>95 but <101% of Mass 174
5 - 9% of Mass 176

Table 3: Control Limits for LCS/LCSD/MS/MSD and Internal Standard Associations
Analyte
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane *
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-Dichloropropane
1,2-Diethylbenzene
1,3,5-Trimethylbenzene
1,3-Butadiene *
1,3-Dichlorobenzene
1,3-Dichloropropane
1,3-Dichloropropylene

Associated
Internal
Standard
2
1
3
2
1
1
1
3
3
3
3
3
2
3
1
1
1
3
3
1
3
1
1

Control
Limits, Water
(%)
75-124
76-126
70-122
72-121
74-127
69-129
72-131
65-131
70-120
61-135
74-125
57-121
70-124
71-126
71-129
74-128
72-128
60-140
71-132
60-140
74-126
74-122
72-131
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Control
Limits, Soil
(%)
77-122
70-130
66-129
74-120
71-126
68-129
70-138
69-130
63-132
64-135
75-130
60-123
74-122
76-125
68-126
72-129
72-129
70-130
74-136
70-130
77-127
77-121
73-128

RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte
1,3-Diethylbenzene
1,4-Dichloro-2-butene *
1,4-Dichlorobenzene
1,4-Diethylbenzene
1,4-Dioxane *
1-Bromo-2-Chloroethane
1-Chlorohexane
1-Nitropropane
2,2,4-Trimethylpentane *
2,2-Dichloropropane
2,3-Dichloro-1-propene
2-Butanone *
2-Chloroethylvinyl ether *
2-Chloropropene *
2-Chlorotoluene
2-Hexanone *
2-Nitropropane *
3,4-Dichloro-1-Butene
4-Chlorotoluene
4-Isopropyltoluene
4-Methyl-2-pentanone *
4-Methylstyrene
Acetone *
Acetonitrile *
Acrolein *
Acrylonitrile *
Allyl chloride
Alpha methyl styrene
Benzal chloride
Benzene
Benzyl chloride *
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Associated
Internal
Standard
3
3
3
3
1
1
2
2
1
1
1
1
1
1
3
2
2
3
3
3
3
3
1
1
1
1
1
3
3
1
3
3
1
1
2
1
1
1
2

Control
Limits, Water
(%)
60-140
60-140
72-122
60-140
60-140
68-130
67-135
60-140
60-140
77-124
60-140
58-137
56-124
60-140
72-127
50-135
60-140
60-140
75-126
71-129
57-132
70-130
44-156
60-140
30-160
64-137
60-140
60-140
60-140
70-129
60-140
71-120
76-130
74-125
64-122
47-138
69-136
76-128
74-123
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Control
Limits, Soil
(%)
70-130
N/A
74-123
70-130
70-130
70-128
68-136
50-150
N/A
74-129
70-130
47-142
42-134
N/A
75-132
47-137
50-150
60-140
74-133
71-136
52-136
N/A
38-152
70-130
34-158
49-142
70-130
N/A
70-130
73-128
50-150
73-124
73-127
74-126
67-122
48-139
68-133
71-133
75-121
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Revision: 30.1
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Supersedes Date: 06/01/17
RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte
Chloroethane
Chloroform
Chloromethane
Chloroprene
Cyclohexane
Cyclohexanone *
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Dicyclopentadiene *
Diethyl ether
Diethylbenzene (total)
Dimethyldisulfide
Ethanol *
Ethyl acetate *
Ethyl methacrylate *
Ethyl tert-butyl ether (ETBE) *
Ethylbenzene
Hexachlorobutadiene
Isobutyl alcohol *
Isopropylbenzene (Cumene)
Methacrylonitrile *
Methyl Acetate
Methyl iodide
Methyl methacrylate *
Methylcyclohexane
Methylene chloride
Naphthalene
Pentachloroethane *
Propionitrile *
Styrene
Tetrachloroethene
Tetrahydrofuran *
Toluene
Total Difluorobenzene
Trichloroethene
Trichlorofluoromethane
Trichlorotrifluoroethane
Vinyl acetate

Associated
Internal
Standard
1
1
1
1
1
3
2
1
1
3
1
3
1
1
1
2
1
2
3
1
2
1
1
1
1
1
1
3
3
1
2
2
1
2
1
1
1
1
1

Control
Limits, Water
(%)
62-141
75-122
59-132
60-140
69-132
60-140
71-123
72-129
58-140
60-140
60-140
60-140
60-140
70-130
60-140
60-140
70-130
74-126
61-144
60-140
71-125
60-140
57-139
57-141
60-140
67-138
68-132
57-138
60-140
60-140
71-127
68-128
60-140
72-120
60-140
76-129
72-136
72-136
54-147
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Control
Limits, Soil
(%)
57-144
74-124
61-130
60-140
70-136
60-140
74-122
72-125
59-138
N/A
70-130
70-130
70-130
60-140
70-130
70-130
60-140
74-130
71-140
50-150
74-125
50-150
49-138
54-140
70-130
70-142
66-130
54-132
N/A
70-130
72-128
70-127
70-130
74-121
70-130
78-127
64-141
66-139
53-140
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RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte
Vinyl chloride
Xylene (total)
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
cis-1,4-Dichloro-2-Butene
Diisopropyl Ether (DIPE) *
m,p-Xylene
n-Butyl alcohol *
n-Butylbenzene
n-Heptane
n-Hexane
n-Propylbenzene
o-Xylene
sec-Butanol
sec-Butylbenzene
t-Butanol (TBA) *
t-amyl methyl ether (TAME) *
tert-Butyl methyl ether (MTBE)
tert-Butylbenzene
tert-amyl alcohol (TAA)
tert-butyl formate (TBF) *
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene

* Analytes defined as poor performers

Associated
Internal
Standard
1
2
1
1
3
1
2
1
3
1
1
3
2
1
3
1
1
1
3
1
1
1
1
3

Control
Limits, Water
(%)
68-132
74-127
73-130
71-132
60-140
70-130
74-126
60-140
69-134
40-160
68-138
75-129
73-130
60-140
70-136
60-140
70-130
71-125
72-126
70-130
70-130
69-132
71-131
56-132

Control
Limits, Soil
(%)
67-131
71-129
72-130
72-129
60-140
70-130
72-128
50-150
68-144
40-160
67-143
73-137
69-133
60-140
72-141
60-140
60-140
69-126
72-136
60-140
N/A
67-134
72-126
44-146

SOP Number: MSV-003
Revision: 30.1
Effective Date: 08/23/18
Supersedes Date: 06/01/17
RPD Limit
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Internal Standards: 1 – Fluorobenzene
2 – Chlorobenzene-d5
3 – 1,4-Dichlorobenzene-d4
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Table 4: Control Limits for Surrogate
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
Toluene-d8

76-134

71-132

4-Bromofluorobenzene

78-130

62-127

1,2-Dichloroethane-d4

71-127

62-125

Dibromofluoromethane

77-127

65-130

Table 5: Marginal Sporadic Failures
Number of Analytes Failures Allowed
<11
0
11-30

1

31-50

2

51-70

3

71-90

4

>90

5
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1.0

SCOPE AND APPLICATION
1.1
EPA Method 8270D is used to quantitatively analyze most neutral, acidic and
basic (BNA) organic compounds that are soluble in methylene chloride and
capable of being eluted without derivatization as sharp peaks from a gas
chromatographic fused-silica capillary column coated with a slightly polar
silicone. Such compounds include polynuclear aromatic hydrocarbons,
chlorinated hydrocarbons and pesticides, phthalate esters, organophosphate esters,
nitrosamines, haloethers, ethers, aldehydes, ketones, anilines, pyridines,
quinolines, aromatic nitro compounds and phenols, including nitrophenols. A list
of target analytes is available in Table 3A and 3B.
1.2
Theory & Principle - Gas chromatographic analysis utilizing Mass Selective
Detectors eliminates, to a great extent, the secondary column and detector for
confirmation. Mass selective detectors ionize each compound to produce its own
unique mass fragmentation profile. Direct injection by autosampler is the
introduction method for samples to be analyzed via EPA Method 8270D. The
polarity of the column phase, molecular weight and temperature determine the
elution order. The end of the column is positioned so that the eluting compounds
are ionized immediately. The ensuing charged ions are directed along an
electronically charged quadruple to the electron multiplier, where the signal is
amplified. The MSD can be used in selective ion monitoring and scan mode. In
the scan mode, the detector scans for all ions in a selected range. The resulting ion
fragmentation profiles are compound fingerprints. The selective ion-monitoring
(SIM) mode allows for the detection of two to three selected ions per compound
in each retention window resulting in lower detection limits. Isomeric compounds
must also depend upon retention times as a determining factor. Semi-volatile
analysis primarily involves medium to high molecular weight compounds that are
readily soluble in methylene chloride. The BNA sample preparation process
utilizes the very polar methylene chloride, to extract the target compounds.
Helium is used as the carrier gas.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water and Solid Extracts

3.0

SUMMARY OF TEST METHOD
3.1
The samples are prepared for analysis by gas chromatography/mass spectrometry
(GC/MS) using the appropriate sample preparation. BNAs are extracted using
method EPA 3550C (SOP EXT-001) for solid samples, method EPA 3510C (SOP
EXT-081) or 3520C (SOP EXT-004) for aqueous samples, or method EPA 3580A
(SOP EXT-038) for high-level wastes.
3.2
The Semivolatile compounds are introduced into the GC/MS by injecting the
sample extract into a gas chromatograph (GC) equipped with a narrow-bore
fused-silica capillary column. The GC column is temperature-programmed to
separate the analytes, which are then detected with a mass spectrometer (MS)
connected to the gas chromatograph. Analytes eluted from the capillary column
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are introduced into the mass spectrometer via direct injection. Identification of
target analytes is accomplished by comparing their mass spectra with the electron
impact (or electron impact-like) spectra of authentic standards. Quantitation is
accomplished by comparing the response of a major (quantitation) ion relative to
an internal standard using an appropriate calibration curve for the intended
application.
4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must complete IDOC prior to sample analysis. An on-going DOC
must be completed annually thereafter as long as the analyst is still performing the
test. See SOP GEN-007 (Training) and QA-014 (Demonstration of Capability) for
more information on DOCs.

6.0

INTERFERENCES
6.1
Interferences due to contamination are monitored by analysis of a method blank
performed with each batch.
6.2
Interferences with the parent (quantitation) ion may occur with co-elution and
must be monitored by the analyst. See section 14.2.1 of this SOP for additional
information regarding qualitative identification and the handling of isomers.
6.3
Contamination by carryover can occur whenever high concentration and low
concentration samples are sequentially analyzed. Whenever an unusually
concentrated sample is encountered, it should be followed by the analysis of
solvent to check for cross-contamination.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure, the required PPE is a lab coat, eye
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covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Agilent 7890N GC with a 5977A Mass Spectrometer with autosampler
8.2
Agilent 7890N GC with a 5975C Mass Spectrometer with autosampler
Recommended GC Operating conditions (instrument conditions are approximate
and may vary by individual instrument Adjustments are made when new columns
are installed. The analyst is allowed to modify settings to optimize operating
conditions):
8.2.1 Oven Program – Set initial temperature to 45°C
8.2.1.1 Rate A – Ramp at 40°C per minute to 245°C
8.2.2 Hold time – 4.0-5.0 minutes
8.2.3 Carrier Gas – Helium
8.2.4 Injection volume – 1 µL
8.2.5 Run Time – 11.9 minutes
8.3
See SOP GEN-012 (Equipment/Instrument Preventive Maintenance) for
Preventive Maintenance and Troubleshooting.
8.4
The Agilent GC utilizes Agilent software GC Chemstation Version E.02.00.493
to control the instrument and transfer data acquisition to Target Data Integration
software. Target software is utilized to calculate all data.
8.5
The data system must be capable of time stamping all data produced with the
correct date and time. The data system employed will be Target. In the event of
software malfunction when using Target, please contact GCAL’s IT Director for
troubleshooting help.
8.6
Restek RXI 5sil MS 30m x 0.25mm ID, 0.25µm df column with Integra-Guard
8.7
Gas-tight syringes
8.8
Volumetric Flasks
8.9
Disposable glass micropipettes
8.10 Vials – 2 mL auto-sampler vials with Teflon lined crimp caps
8.11 Bottles – amber glass with PTFE-lined screw tops or crimp tops

9.0

REAGENTS AND STANDARDS
9.1
Reagents – all organic reagent and solvent grades must be of pesticide grade or
equivalent and meet method requirements. A copy of the accompanying
certificate of analysis (CoA) must be kept on file. Reagents are to be stored
according to manufacturer’s instruction and will expire on the date specified by
the manufacturer. When the manufacturer fails to provide an expiration date for a
reagent, the expiration date will be 5 years from the date manufactured or sooner
if the reagents show signs of deterioration such as change in color, clumping,
separation, etc. If tests or appearance indicates the reagent has decomposed or is
contaminated, dispose of the reagent and notify the QA Department and/or
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supervisor. Label all reagents with reagent ID, lot number, date received, date
opened, initials of individual opening the reagent, and expiration date. Label all
prepared solutions as required by SOP GEN-006 (Standard Reagent Traceability
Documentation).
9.1.1 Methylene chloride (DCM)
9.1.2 Helium gas
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. When the manufacturer
fails to provide an expiration date, the expiration date will be 12 months from the
date opened. Label all working standards with the name of the standard, date
prepared, concentration, standard ID number, expiration date and the initials of
individual preparing the standard. Record all standard preparations in the
Standard Preparation Logbook. Label prepared working standards as described in
SOP GEN-006 (Standard Reagent Traceability Documentation).
9.2.1 Tuning Standard (commercially prepared, 1000 µg/mL in methylene
chloride). Store in a freezer at ≤-10ºC.
9.2.2 Stock Internal Standard (IS) Mix (commercially prepared, 4000 µg/mL in
methylene chloride). Store in a freezer at ≤-10ºC in glass sealed ampules.
9.2.3 Stock Calibration Standard (TCL/SS) Mix (commercially prepared, 200
µg/ml multi-analyte mix. Store in a freezer at ≤-10ºC in glass sealed
ampules.
9.2.4 Stock Calibration Standard (APPIX) Mix (commercially prepared, 2000
µg/mL multi-analyte mix). Store in a freezer at ≤-10ºC in glass sealed
ampules.
9.2.5 Independent stock standards – standard mixes identical to those listed in
9.2.3– 9.2.4 from a secondary source or a different lot number from the
same manufacturer. These standards are used to prepare the ICV.
9.2.6 Stock SIM Standard – Mix (commercially prepared 2000 ug/mL multianalyte mix in methylene chloride). Store in a freezer at ≤ 10 oC.
9.2.7 Additional Stock Standards may be purchased for project-specific
requirements.
9.2.8 Working Standards – Prepare all working standards by diluting the stock
standard as described below and record in the Standards Preparation
Logbook. Assemble the necessary glassware, syringes and solvent.
Spectroscopic grade methylene chloride is used in making all standards.
Ensure that all glassware and syringes are clean and free of moisture by
rinsing with at least three aliquots of methylene chloride. Volumetric
glassware must never be stored in or placed in heated ovens. The use of
dedicated glass will help prevent cross-contamination of standards.
Prepare standards in a volumetric flask and then transfer to a 2 mL vial.
Store working standards in the same manner as the stock standards.
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Always compare new standards against known standards to ensure
accurate concentration levels.
9.2.8.1 Working Appendix IX standard – prepare a 200 µg/mL standard
mix from the 2000 µg/mL stock standard.
9.2.8.2 Working TCL-SIM standard – prepare a 20 µg/mL standard mix
from the 200 µg/mL stock calibration standard and 2000 stock
SIM standard
9.2.9 Calibration standards – Calibration standards are stored in amber vials in
the freezer at ≤-10ºC. Prepare 1.0 mL of each calibration standard as
indicated below. The standards are diluted with Methylene Chloride
(DCM).
9.2.9.1 Scan Calibration Standards - 0.2 µg/mL to 160 µg/mL calibration
standards are prepared as needed before a calibration is
performed using the stock 200 µg/mL TCL mix or the working
200 µg/mL APP IX mix.
9.2.9.2 0.2 µg/mL Standard – Dilute 1 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.3 1.0 µg/mL Standard – Dilute 5 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.4 2.0 µg/mL Standard – Dilute 10 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.5 10.0 µg/mL Standard – Dilute 50 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.6 50.0 µg/mL Standard – Dilute 250 µL of 200 µg/mL standard to
a final volume of 1.0 mL with DCM.
9.2.9.7 80.0 µg/mL Standard – Dilute 400 µL of 200 µg/mL standard to
a final volume of 1.0 mL with DCM.
9.2.9.8 120 µg/mL Standard – Dilute 600 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.9 160 µg/mL Standard – Dilute 800 µL of 200 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.9.10 200 µg/mL Standard – Stock TCL or Working APPIX standard
9.2.9.11 0.05 µg/mL SIM standard – Dilute 2.5 µL of 20 µg/mL standard
to a final volume of 1.0 mL with DCM.
9.2.9.12 Add 10 µL of 4000 ng/μL Internal Standard Mix to each 1.0 mL
calibration standard before injecting.
9.2.10 SIM Calibration Standards - – 0.1 µg/mL to 20 µg/mL SIM calibration
standards are prepared as needed before a calibration is performed using
the working 20 µg/mL TCL-SIM mix.
9.2.10.1 0.1 µg/mL SIM Standard – Dilute 5.0 µL of 20 µg/mL standard
to a final volume of 1.0 mL with DCM.
9.2.10.2 0.5 µg/mL SIM Standard – Dilute 25 µL of 20 µg/mL standard to
a final volume of 1.0 mL with DCM.
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9.2.10.3 1 µg/mL SIM Standard – Dilute 50 µL of 20 µg/mL standard to a
final volume of 1.0 mL with DCM.
9.2.10.4 5 µg/mL SIM Standard – Dilute 250 µL of 20 µg/mL standard to
a final volume of 1.0 mL with DCM.
9.2.10.5 10 µg/mL SIM Standard – Dilute 500 µL of 20 µg/mL standard
to a final volume of 1.0 mL with DCM.
9.2.10.6 20 µg/mL SIM Standard – Working TCL-SIM standard
9.2.10.7 Add 1 µL of 4000 ng/μL Internal Standard Mix to each 1.0 mL
SIM calibration standard before injecting.
10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-in).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chains
of custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in Teflon-lined containers with minimal headspace and
stored at the laboratory using conditions required by 40CFR 136 or reference
method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation
11.1.1 Aqueous
11.1.1.1 Cool to 0-6°C, but not frozen
11.1.2 Solid
11.1.2.1 Cool to 0-6°C, but not frozen
11.2 Maximum holding time
11.2.1 Waters – 7 days from collection to extraction; 40 days from extraction to
analysis at ≤ -10ºC in sealed vials. Protect from light.
11.2.2 Solids – 14 days from collection to extraction; 40 days from extraction to
analysis at ≤ -10ºC in sealed vials. Protect from light.

12.0

QUALITY CONTROL
12.1 One method blank (MB) shall be analyzed per batch, a maximum of twenty
samples. The blank is prepared in the exact manner of the samples and is analyzed
to demonstrate that the extraction procedure did not introduce contamination.
12.2 A LCS and LCSD shall be analyzed per batch, a maximum of twenty samples.
The LCS/LCSD is a known amount of standard added to reagent water or sand
and prepared in the exact manner of the samples, and is analyzed to demonstrate
that preparation and analytical systems are in control.
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One matrix spike and matrix spike duplicate (MS/MSD) shall be analyzed per
batch of 20 samples if sufficient sample volume is available. The MS is a known
amount of standard added to the sample at the same concentration as the
LCS/LCSD.
Internal standards and surrogates are added to all samples, including QC samples.
Each quarter, LODs and LOQs shall be prepped and analyzed according to GCAL
SOP QA-009. LOQ should be spiked 1 - 2x the laboratory established LOQ.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

CALIBRATION AND STANDARDIZATION
13.1 Instrument Tuning Procedure
13.1.1 Before analysis begins each GC/MS must meet tuning criteria specified in
the method. A solution containing 50 µg/ml each of
Decafluorotriphenylphosphine (DFTPP), 4,4'-DDT, Pentachlorophenol
and Benzidine is analyzed.
13.1.1.1 The DFTPP tuning criteria in Table 2 must be met before
proceeding with analysis. DDT breakdown shall not exceed 20%
and is calculated as:
%Breakdown =

area DDE + area DDD
x 100
area DDE + area DDD + area DDT

13.1.1.2 Evaluate the tailing factor for Benzidine and Pentachlorophenol.
Check that response is normal and that there is not excessive
tailing. If tailing is observed, calculate tailing factors using the
equations in EPA 625 Figure 13. The calculated tailing factor for
Benzidine and for Pentachlorophenol shall be less than 2.0.
Excess tailing indicates the need for instrument maintenance. If
there is no visible tailing, document this.
13.1.2 The mass spectrum of DFTPP is acquired by using the average of three
scans: the peak apex scan and the scans immediately preceding and
following the apex. Background subtraction is required using a single scan
no more than 20 scans prior to the elution of DFTPP. The tune method is
hard coded to perform the above functions and is checked manually if
DFTPP tune criteria fail.
13.1.3 The DFTPP tuning criteria in Table 2 must be met before proceeding with
analysis. If tune criteria are still not met, instrument maintenance may be
performed. The instrument may need to be retuned and another DFTPP
may be repeated.
13.1.4 Once the DFTPP tune criteria have been met, the instrument is considered
to be tuned for a twelve-hour period starting from the injection time of the
DFTPP.
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13.1.5 The instrument must be retuned before the twelve-hour period has elapsed
if any major adjustments are made to the mass spectrometer that may
affect the tuning criteria.
Initial Calibration (ICAL) – an ICAL is performed using at least 5 standards. An
initial calibration curve must be analyzed on each instrument and evaluated before
any sample result can be quantitated.
13.2.1 ICAL standards are analyzed at the calibration levels listed in Tables 1A
and 1B. Because several calibration standards are used, the analyst has the
option of eliminating several of the points using the criteria below. Within
the following requirements the analyst may select the points that improve
linearity, obtain the calibration range needed for a specific project, or
maintain the default calibration range (10-200 µg/mL for scan, and 0.120ug/mL for SIM):
13.2.1.1 At least five contiguous points must be used (six if a quadratic
curve fit is employed).
13.2.1.2 Calibration acceptance criteria must be met as described below.
13.2.1.3 The lowest calibration point must support the lowest reporting
limit needed in the associated samples.
13.2.1.4 The QC spike amount must be within the calibration range.
13.2.2 Replacing points in the middle of a curve is not allowed unless the analyst
can document a technical issue at the time of analysis or spiking of the
standard. The new point must be analyzed in the same analytical batch. If
the problem appears to be associated with a single standard, that one
standard may be reanalyzed. Replacing the standard may be necessary in
some cases.
13.2.3 When performing analysis in the SIM mode, use the same retention
windows used in scan analysis and three of the ions listed in Table 1 of
SW-846 8270D. The primary ion is used for quantitation and the
secondary and tertiary ions as confirmation.
13.2.4 In addition, when performing SIM analysis the following minimum
response factors should be met for the PAH compounds. The method
allows for a maximum of 2 of these compounds to not meet this
requirement.
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene

0.9
0.9
0.7
0.8
0.7
0.7
0.5
0.7
0.7
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Fluoranthene
Fluorene
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13.2.5 The acceptance criteria for initial calibration must be satisfied before
analysis of samples begins. Select projects may have additional or more
stringent criteria that must be achieved for the applicable samples. See
SOP GEN-019 (Project Specific Requirements).
13.2.6 Once all levels of standards have been analyzed, the validity of the initial
calibration must be verified by confirming that the Minimum Response
Factors (RF) listed in method 8270D Table 4 (attached as Appendix I) are
met.
13.2.7 Additionally one of the options below must be met. Always attempt to
meet calibration criteria using the average response factor. If the average
response factor does not pass, options 13.2.7.2 and 13.2.7.3 are evaluated,
but do not need to be evaluated in the order listed (if historical results
indicate that quadratic fits are appropriate for a particular analyte, that
option may be selected without evaluating linear). Option 13.2.7.4 may be
used for some projects if the other options are not successful. The
calibration options and requirements are as follows:
13.2.7.1 Average Response Factor Calibration. For each of the standards,
calculate the response factor of each compound. Calculate the
average of a minimum of five response factors and the standard
deviation across the selected five response factors. Use the
average RF and the standard deviation to calculate the percent
relative standard deviation (%RSD). All equations can be found
in the Calculation section. When the five (or more) response
factors of the standards demonstrate less than 20% RSD for target
analytes, linearity through the origin can be assumed. If the RSD
for any analyte is greater than 20%, the analyst may wish to
review the results for those analytes to ensure that the problem is
not associated with just one of the initial calibration standards.
13.2.7.2 For those compounds that the RSD exceeds 20%, a linear
regression equation that is not forced through the origin may be
used. The coefficient of determination (r2) must be at least 0.990
for the curve to be acceptable. As part of the evaluation, check
the y-intercept (b) and any negative factors (b or M). Negative
factors may result in false negatives and positives. Large shifts in
the y-intercept from zero will impact the data. If the intercept is
greater than half the reporting limit, this option shall not be used.
Check the required reporting limit and any impacts on the data.
False positives shall be indicated in the case narrative. When
calculating the calibration curves using the linear regression
model, a minimum quantitation check on the viability of the
lowest calibration point shall be performed by re-fitting the
response from the low concentration calibration standard back
into the curve. It is not necessary to re-analyze a low
concentration standard; rather the data system can recalculate the
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concentrations as if it were an unknown sample. The recalculated
concentration of the low calibration point shall be within ± 30%
of the standard’s true concentration. Analytes which do not meet
the minimum quantitation calibration re-fitting criteria should be
considered “out of control” and corrective action such as
redefining the lower limit of quantitation and/or reporting those
“out of control” target analytes as estimated when the
concentration is at or near the lowest calibration point may be
appropriate.
13.2.7.3 A quadratic curve fit may be used if the coefficient of
determination r2 ≥ 0.990. A minimum of a six-point calibration is
used if this option is chosen and the curve shall not be forced
through zero. As part of the evaluation, check the y-intercept (b)
and any negative factors (b or M). Negative factors may result in
false negatives and positives. Large shifts in the y-intercept from
zero will impact the data. If the intercept is greater than half the
reporting limit, this option shall not be used. Check the required
reporting limit and any impacts on the data. False positives shall
be indicated in the case narrative. For South Carolina projects,
quadratic curve fits are not allowed.
13.2.7.4 For data generated using all calibration modules, the percent error
between the calculated and expected amounts of an analyte
should be ≤ 30% for all standards. For some data users, ≤ 50%
may be acceptable for the lowest calibration point.
13.2.7.5 If the calibration criteria are not met, possible corrective action
includes cleaning the injection port, cutting off the first 4 inches
of column, source cleaning, and/or adjusting the calibration
range.
13.2.7.6 Check the position of the retention time by using the mid-point of
an initial calibration. Check and reset as necessary after source
cleaning or column maintenance.
Initial Calibration Verification (ICV) – immediately following the ICAL analyze
a standard containing all target analytes prepared from a solution that is
independent from the ICAL standard. It is preferred that the ICV be from a
different manufacturer. If this is not available, then a different lot from the same
manufacturer may be used.
13.3.1 The ICV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 30% difference from the initial
calibration, with the exception of compounds identified in Table 4 as a
poor performer. Poor performing compounds must not exceed a 40%
difference from the initial calibration.
13.3.2 For DoD projects, the ICV recovery must not exceed a 20% difference
from the initial calibration.
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13.3.3 If the criterion referenced above is not achieved, corrective action must be
taken. This may include instrument maintenance, re-analysis of the ICV or
initial calibration, or re-preparation of the standards involved. If holding
time or agreed project due dates will not be met because of ICV failure,
the client must be contacted and approve of proceeding with the analysis.
Note all failures in the case narrative.
Continuing Calibration Verification (CCV) – a CCV must be analyzed daily
before sample analysis, unless an ICAL is performed.
13.4.1 The CCV is prepared at the same concentration as the ICAL mid-level
standard, and must not exceed a 20% difference from the initial calibration
and the minimum RFs listed in method 8270D Table 4 (attached as
Appendix I) must be met, with the exception of compounds identified in
Table 4 as a poor performer. Poor performing compounds must not
exceed a 40% difference from the initial calibration. If the calibration
verification standard fails to meet the criteria, repeat the injection of the
standard. If the standard fails again, take appropriate corrective action
(inspection of instrument, re-prep standard, etc.). If the criteria cannot be
met, a new calibration curve should be prepared.
13.4.2 The retention time for any internal standard shall not vary any more than
30 seconds from the last calibration check (12 hours). The extracted Ion
Current Profile area for any internal standard must not deviate by more
than a factor of two.
13.4.3 If the calibration verification standard fails to meet the criteria, repeat the
injection of the standard. If the standard fails again, take appropriate
corrective action (inspection of instrument, re-prep standard, etc.). If the
criteria cannot be met, a new calibration curve should be prepared.
13.4.4 Criteria for projects falling under DOD QSM are as follows:
13.4.4.1 The %D/%Drift ≤ 20% for all reported analytes for the
initial CCV.
13.4.4.2 DOD QSM requires a closing CCV to bracket sample
analysis. The %D/%Drift must be ≤ 50%.
13.4.4.3 The internal standards may not drift by more than 50% to +100% as compared to the mid-point of the
ICAL. When reporting DOD QSM , the retention time
may not shift by more than ± 10 seconds.
13.4.4.4 Corrective action for analytes failing these criteria
includes the analysis of two consecutive CCVs that
meet criteria or a new initial calibration. All CCVs
analyzed must be evaluated.
13.4.5 Additional information is available in GCAL SOP GEN-019 (Project
Specific Requirements).

PROCEDURE
14.1 Sample Analysis
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14.1.1 Injection port maintenance is performed every day of use at a minimum
this includes replacement of the septa and liner.
14.1.2 Samples can be analyzed after an acceptable DFTPP and CCV or
DDFTPP and ICAL. Add 10 µL for scan and 1 µL for SIM of the internal
standard mixture to each 1 mL extract before analysis. The sample extract
should be checked to ensure it contains 1 mL of the sample prior to
spiking I.S.
14.1.3 Monitor drift by using the internal standard report in target to check the %
difference of internal area response and retention time. See section 19.6
for drift criteria.
Quantitation
14.2.1 Target analytes are qualitatively identified based on the retention time and
on comparison of the analytes mass spectrum with a reference mass
spectrum. A reference mass spectrum is generated using the same
conditions of the method. In the reference mass spectrum three
characteristic ions are identified, one of which is the primary characteristic
ion. If there are not three ions, then any ion over 30% relative intensity
may be used. The target analyte is said to be present when the following
criteria are met:
14.2.1.1 The intensities of the characteristic ion(s) maximize within one
scan.
14.2.1.2 The retention time of the compound in the sample must be within
± 0.50 minutes of the retention time of that compound in the
standard and have an RRT of ± 0.06. For SIM analysis, the
retention time of the compound in the sample must be within +/0.17 minutes of the retention time of that compound in the
standard.
14.2.1.3 The relative intensities of the characteristic ion(s) agree within
30% of the relative intensities of these ions in the reference
spectrum.
14.2.1.4 Structural isomers may be identified as individual isomers if the
height of the valley between them is less than 50% of the sum of
the two peak heights. Otherwise they must be reported as
isomeric pairs.
14.2.2 Samples are quantitated once a positive identification has been made. The
quantitation will be based on the area of the primary characteristic ion’s
EICP and the associated internal standard. Calculations are described in
the calculation section. The quantitation ion used shall be the ion listed in
the reference method(s) unless there are interferences. Qualifier ions shall
be used as a replacement, if possible. If the quantitation ion used is not the
ion listed in the reference method, this shall be documented and the
documentation stored in the lab.
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If a sample response exceeds the limits of the initial calibration of the system, a
dilution of the sample must be analyzed which falls within the calibration range of
the instrument.
14.3.1 A portion of the sample, measured with a syringe, is diluted to one mL
with DCM. Additional internal standard is added to maintain a
concentration of 40μg/L for scan and 4 μg/L. Surrogate recovery is
affected and is considered diluted out of the sample with a dilution of 10X
or greater. The dilution factor is recorded in Target and used to calculate
analyte concentrations and to adjust reporting limits and MDLs. Multiple
dilutions are required for some projects. Report multiple dilutions as
required. If historical values indicate that the sample needs to be
performed at multiple dilutions and all analytes must be reported at the
lowest reporting limit possible, the sample extract may be prepared and
performed at multiple dilutions without screening.
Manual Integrations
14.4.1 See SOP QA-010 for GCAL’s Manual Integration Policy.
Tentatively Identified Compounds (TICs)
14.5.1 A TIC search, or library search, may be performed when analyzing
samples or sample extracts by GC/MS. A client may request a TIC search
for specific compounds that are not calibrated for, or to determine other
compounds present in a sample. Generally, the client will request a
reporting of the 10 or 20 highest concentration “unknowns” in a sample.
This is performed using a spectral match between an unknown peak and a
spectral library. Unknowns are identified based on the spectral data only.
In general, the retention time is not considered when identifying
unknowns. In addition, the concentration is an estimate based on the
assumption that the response factor of the unknown is 1.0. This may lead
to a considerable positive or negative bias in the reported concentration.
14.5.2 The Target method is set-up using the following parameters:
14.5.2.1 Primary Library - NBS75K.1
14.5.2.2 Match Quality Threshold – 50 percent
14.5.2.3 Remove Duplicate Matches
14.5.2.4 Background Subtraction Method - Average of Front and Rear
14.5.2.5 Minimum percent for ID - 10% of nearest Internal Standard Area
14.5.2.6 Quantitation by - Area
14.5.2.7 RF Mode - Nearest ISTD
14.5.3 The library search does not use a normalization routine. These parameters
are set in the Method and are not altered unless approved by a Supervisor
or Manager. Note that the selection of peaks and the calculated amount
uses the peak area of the nearest internal standard, not the response of
quant ion. The area is found in the area.rp report in Target. The amount of
an unknown is estimated using an RF factor of 1.
14.5.4 When performing a library search select Quant Unknown Compounds in
Edit Quantitation Parameters and process the data file. The software will
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identify unknown peaks meeting the set criteria. If the software misses a
peak that in the analyst opinion appears to meet the area requirements, the
analyst may add an unknown. Select Spectra – Search, then Edit – Add
Unknown. Select the TIC with the best fit (highest quality match). If no
match is higher than 50% select the result as “Unknown”. If in the
analyst’s opinion the Target selected best match is incorrect, the match is
changed to reflect the best match or is reported as an unknown.
14.5.5 Review the assigned match using the following guidelines:
14.5.5.1 Major ions in the reference spectrum (ions >10% of the most
abundant ion) should be present in the sample spectrum.
14.5.5.2 The relative intensities of the major ions should agree with the
reference spectrum within ± 30%. Major ions that show increased
intensity may be due to co-eluting compounds, and ions showing
decreased intensity may be due to the background subtraction.
When this is encountered examine the spectrum across the peak
to determine if co-elution is an issue. If necessary, alter the
background subtraction program to best handle the sample
matrix.
14.5.5.3 Molecular ions present in reference spectrum should be present in
sample spectrum (this is usually the heaviest ion).
14.5.6 Save changes and upload results to the LIMS. Only use the Quant
Unknown Compound option when a library search is requested. If a
library search is added after the file is processed, copy the file using the
same file number and append a “T” behind the file number. Process the
file and perform the TIC search. Do not reprocess a data file that has
already been uploaded to the LIMS.
14.5.7 If a specific analyte is requested to report as a library search, perform the
MS library search as described. If the analyte is identified, post the result.
If the analyte is not identified, post the TIC file and enter the CAS
number, target analyte, and ND in the CAS/Name column of the sample
results. Leave the amount column empty.
15.0

CALCULATIONS
15.1

% Recovery (MS/MSD) = Spike Concentration-Sample Concentration x 100
Spike Added

15.2

% Recovery (LCS/LCSD/Surrogate) = Spike Concentration x 100
Spike Added

15.3

RPD =

15.4

Response Factor =As/Cs

|Concentration 2-Concentration 1| x 100
(Concentration 2+Concentration 1)/2
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As= Peak Area of analyte or surrogate
Cs= Concentration of the analyte or surrogate
15.5

% Difference = [(RFI - RFC) / RFI] x 100
RFI = Average response factor from initial calibration
RFC = Response factor from current verification check standard

15.6

% RSD = (SD/X) X 100
RSD = Relative Standard Deviation
X = mean of initial RF's for a compound
SD = Standard Deviation of average RF's for a compound

15.7

% Error =
∗ 100
Where: x = true amount of analyte in calibration standard
y = measured amount of analyte in calibration standard

15.8

Refer to SOP GEN-021 (Calibration Modules) for calibration calculations.

16.0

REPORTING LIMIT / LIMIT OF QUANTITATION (LOQ)
16.1 Water samples – L4 calibration standard listed in Table 1A
16.2 Water SIM samples – L3 calibration standard listed in Table 1B
16.3 Solid samples – water LOQ * prep factor
Where prep factor = final volume (mL)/initial weight (g)

17.0

METHOD PERFORMANCE
17.1 Method performance is based on the precision and accuracy determined by the
laboratory using procedures in method 8270D.
17.2 Laboratory limits shall be developed through the continued performance of this
method by determining the standard deviation over at least 20 replicates. The
recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.
17.4 Sensitivity of the method shall be determined by determination of method
detection limits and verified by the performance of LODs and LOQs. These
requirements are described by SOP QA-009 (Determining Detection Limits and
Quantitation Limits.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 11.2.

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
Page 16 of 29

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

EPA 8270D
19.1

19.2

19.3

19.4

19.5

SOP Number: MSSV-004
Revision: 15.1
Effective Date: 09/13/18
Supersedes Date: 08/30/17

The Method Blank concentration shall not be greater than half the Limit of
Quantitation (LOQ) or 1/10 the on-column amount measured in any sample
(whichever is greater), or otherwise affect sample results. If the method blank
fails to meet these criteria, the source of the contamination should be investigated
and samples should be re-extracted and/or reanalyzed. Enter condition code “RP”
in the LIMS for each sample affected, a new prep and analytical schedule will
populate in the sample when saved. If additional sample is not available or the
samples were re-prepared outside of holding time, report with a case narrative and
notify the GCAL project manager immediately.
The LCS/LCSD control limits specified in Tables 3A and 3B are used to
determine batch acceptability. If the LCS/LCSD fails to meet the laboratory
acceptance criteria, the source of inaccuracy should be investigated and samples
should be re-extracted and/or reanalyzed. Enter condition code “RP” in the LIMS
for each sample affected, a new prep and analytical schedule will populate in the
sample when saved. If additional sample is not available or the samples were reprepared outside of holding time, report with a case narrative and notify the
GCAL project manager immediately. If a target compound is not detected in a
sample and the LCS/LCSD shows high bias (recovery above the upper control
limit), the sample can be reported with a case narrative. The analyst is still
required to investigate the source of the failure. For projects falling under DOD
QSM, follow the control limits listed in GCAL SOP GEN-019 (Project Specific
Requirements) for the applicable version.
The MS/MSD is evaluated against the LCS/LCSD control limits and is used to
determine sample matrix effect. If the MS/MSD recovery is outside of control
limits and the LCS/LCSD is within control limits, matrix interference is indicated.
Report the results with a case narrative.
The LCS/LCSD and MS/MSD RPD criteria are specified in Tables 3A and 3B. If
the RPD is outside the control limits, investigate the source of the precision error.
A source of precision error in the MS/MSD may be the non-homogenous nature
of the sample. If a lab error is suspected, repeat the analysis. If a matrix issue is
indicated, report the results with a case narrative.
The surrogate criteria are specified in Tables 5A and 5B. If a surrogate recovery is
outside QC limits in a MB, LCS, or LCSD, the entire batch must be re-extracted
and/or reanalyzed. Enter condition code “RP” in the LIMS for each sample
affected, a new prep and analytical schedule will populate in the sample when
saved. If more than one surrogate per fraction (acid or base/neutral) is outside QC
limits, or if any surrogate is less than 10% in a sample and no obvious matrix
interference is present, the sample should be re-extracted and/or reanalyzed. If
the surrogate recovery is confirmed report the original data prep and analysis. If
additional sample is not available or the samples were re-prepared outside of
holding time, report with a case narrative and notify the GCAL project manager
immediately. If obvious chromatographic interference with surrogate is present,
reanalysis is not necessary. Report the data with a case narrative. If a target
compound is not detected in a sample and the LCS/LCSD shows high bias
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(recovery above the upper control limit), the sample can be reported with a case
narrative.
19.6 Internal Standards (IS)
19.6.1 The criteria for internal standards for QC samples (ICV, CCV, MB, LCS,
LCSD) is -50% to +100% of the daily CCV. QC samples may not be
reported if IS criteria is not met.
19.6.2 The criteria for internal standards for investigative samples is -50% to
+100% of the daily CCV. For samples with IS results outside criteria,
determine if the IS failure is due to instrument malfunction or sample
matrix. Corrective action if IS failure is due to instrument malfunction:
rerun sample undiluted (or same dilution as original analysis). Corrective
action if IS failure is due to sample matrix: run compounds that fail
criteria at a 2x dilution.
19.6.3 For DoD projects, the criteria for internal standards for QC samples (ICV,
CCV, MB, LCS, LCSD) and investigative samples is -50% to +100% of
the ICAL midpoint.
19.6.4 The retention time of the IS in the sample must not shift greater than + 0.5
min of the retention time of the corresponding IS in the CCV or ICAL, as
appropriate. For DOD QSM the drift criteria is 10 seconds.
19.7 Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
19.8 Native sample concentrations may be high in comparison to the spiking
concentration and therefore an accurate recovery cannot be calculated. Document
this in the case narrative. Enter condition code “DL” in the LIMS for the affected
surrogates.
19.9 Spikes may be diluted out in the analysis process if a 10X or higher dilution is
performed. Document this in the case narrative.
19.10 Control limit tables list the laboratory statistical or default limits. Project specific
criteria may apply and may be more stringent. See SOP GEN-019 (Project
Specific Requirements).
19.11 For South Carolina projects, LCS/LCSD recoveries must be 70-130% to report
data. For South Carolina, no sporadic marginal failures are allowed.
19.12 For data review procedures and checklists, see SOP QA-002 (Data Reduction and
Validation).
20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly to a client for any reason.
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20.1.3 The LCS, LCSD, MS and MSD spikes may be recovered above the upper
control limits and the data may be reported as acceptable if there are no
hits for the compounds recovered high in the associated samples. This
will be noted in the case narrative.
20.1.4 If QC failures occur in the data and there is insufficient sample volume to
re prep, the supervisor or analyst should inform the project manager so the
client can be informed and determine how they would like to handle the
data being reported before the data is released at the validation level.
21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Handling).

22.0

REFERENCES
22.1 EPA 8000D
22.2 EPA 8000C
22.3 EPA 8270D
22.4 EPA 625
22.5 40 CFR, Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1A: Scan Calibration Concentrations
24.3 Table 1B: SIM Calibration Concentrations
24.4 Table 2: DFTPP Tuning Acceptance Criteria
24.5 Table 3A: Scan Control Limits for LCS/LCSD/MS/MSD and IS Associations
24.6 Table 3B: SIM Control Limits for LCS/LCSD/MS/MSD and IS Associations
24.7 Table 4: Poor Performing Compounds
24.8 Table 5A: Scan Control Limits for Surrogates
24.9 Table 5B: SIM Control Limits for Surrogates
24.10 Table 6: Criteria for Marginal Sporadic Failures
24.11 Appendix I – Method 8270D Table 4, Minimum Response Factors for ICAL
24.12 Appendix II – Table 1 Characteristic Ions for Semivolatile compounds in
Approximate Retention Time Order
24.13 Appendix III – GCAL Detection Limits
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03/14/14

09

09/03/14
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4/14/15

11

3/9/16

12

3/17/17

13

06/01/17

14

Updated format and added sections required for TNIcompliant SOPs. Added Tables, including control limits
and internal standard associations. Updated SOP to
reflect the same spike and surrogate concentrations for
scan and SIM analysis. Updated control limits.
Added reference to SOP GEN-012 for troubleshooting.
Added requirements for samples submitted from South
Carolina (19.11).
Updated calibration, standards, and procedures for SIM
determinations. Added information regarding DOD
QSM 5.0. Updated SOP references. Clarified CCV and
internal standard drift criteria.
Corrected typos. Changed reference of target analytes to
Table 3A in the Scope and Application. Added SOP
reference descriptions. Updated equipment. Added
appendices to section 24.0. Added Appendix I as
attachment for response factor criteria.
Updated signatories; revised IDOC statement in section
5.2; added comment on contamination carryover in
section 6.3; updated Equipment and Supplies section;
revised Reagents and Standards; updated Quality Control
section for LCSD; added contingency for failed DFTPP
tune in section 13.1.3; changed calibration standards
from nine to several in section 13.2.1; changed from two
ions to three in section 13.2.3; added statement for %
Error in section 13.5.5; in Section 14.1.3 added comment
to check sample volume prior to spiking; added
comment for SIMS analysis in section 14.2.1.2; added %
Error to Calculations section; deleted single operator and
control chart criteria in section 17.0; added information
on LCSD/MSD and DoD reporting to section 19.0;
updated method in Reference section.
Added LOD and LOQ specifications in section 12.5;
revised section 13.2.7.4 for all calibration modules.
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Table 1A: Scan Calibration Concentrations, (µg/mL)
Analyte

L1

L2

L3

L4

L5

L6

L7

L8

L9

Analyte concentration unless specified

0.2

1.0

2

10

50

80

120

160

200

Table 1A: SIM Calibration Concentrations, (µg/mL)
Analyte

L1

L2

L3

L4

L5

L6

L7

Analyte concentration (all PAHs)

0.1

0.5

1

5

10

20

0.05

Table 2: DFTPP Acceptance Criteria
M/Z
ION ABUNDANCE CRITERIA
51
30 TO 60% of mass 198
68
less than 2% of mass 69
69
mass 69 relative abundance
70
less than 2% of mass 69
127
40 to 60% of mass 198
197
less than 1% of mass 198
198 base peak, 100% relative abundance
199
5 to 9% of mass 198
275
10 to 30% of mass 198
365
greater than 1% of mass 198
441
present but less than mass 443
442
greater than 40% of mass 198
443
17 to 23% of mass 442
Table 3A: Control Limits for LCS/LCSD/MS/MSD and Internal Standard Associations
Analyte
Associated
Control
Control RPD Limit
Internal
Limits,
Limits,
Standard
Water (%) Soil (%)
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Diphenylhydrazine/Azobenzene
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane

3
2
1
4
4
1
3
1
1
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35-121
29-116
32-111
49-122
41-137
28-110
49-128
29-112
40-120

37-119
34-118
33-117
41-125
57-121
30-115
43-127
31-115
10-130

30
30
30
30
30
30
30
30
30
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Analyte

1,4-Naphthoquinone
1,4-Phenylenediamine
1-Methylnaphthalene
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3'-Dichlorobenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline 1-oxide
5-Nitro-o-toluidine
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Associated
Internal
Standard

Control
Limits,
Water (%)

Control
Limits,
Soil (%)

RPD Limit

3
2
2
3
3
3
3
2
2
3
3
2
3
5
3
1
2
3
3
2
1
5
6
3
4
4
4
2
2
3
3
3
4
3

20-120
10-120
41-119
24-124
50-128
53-123
50-125
47-121
31-124
23-143
57-128
50-118
57-124
60-138
40-116
38-117
40-121
20-120
55-127
47-123
34-109
27-129
56-133
41-128
44-137
20-120
55-124
52-119
33-117
53-121
38-120
10-120
20-120
38-126

55-108
10-120
40-119
20-120
44-125
41-124
39-126
40-122
30-127
14-120
48-126
41-117
46-124
54-134
41-114
34-121
38-122
20-120
44-127
36-123
27-103
22-121
56-134
33-119
29-132
20-120
46-124
45-122
17-106
45-121
32-120
30-132
20-120
23-117

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Analyte

7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Aramite
Atrazine
Benzaldehyde
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Biphenyl
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chlorobenzilate
Chrysene
Diallate
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethoate
Dimethyl phthalate
Di-n-butyl phthalate

SOP Number: MSSV-004
Revision: 15.1
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Associated
Internal
Standard

Control
Limits,
Water (%)

Control
Limits,
Soil (%)

RPD Limit

6
3
3
2
1
4
5
4
1
5
5
6
6
6
6
2
1
2
2
1
1
5
5
2
4
5
5
4
6
3
3
4
3
4

61-133
47-122
41-130
46-118
19-124
57-123
34-132
44-142
40-118
10-120
58-125
54-128
53-131
50-134
57-129
10-120
31-112
49-115
48-120
43-118
37-130
55-135
53-134
10-120
60-122
58-150
59-123
67-124
51-134
53-118
56-125
20-120
45-127
59-127

50-142
40-123
32-132
33-115
21-131
47-123
20-120
47-127
25-127
10-120
49-126
45-129
45-132
43-134
47-132
14-124
29-122
40-117
36-121
31-120
33-131
51-133
48-132
46-117
50-123
49-150
50-124
56-132
45-134
44-120
50-124
28-108
48-124
51-128

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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Di-n-octyl phthalate
Dinoseb
Diphenylamine
Disulfoton
Ethyl methanesulfonate
Ethyl Parathion (Parathion)
Famphur
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isodrin
Isophorone
Isosafrole
Kepone
m,p-Cresol
Methapyrilene
Methyl methanesulfonate
Methyl parathion
Naphthalene
n-Decane
Nitrobenzene
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine

SOP Number: MSSV-004
Revision: 15.1
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Associated
Internal
Standard

Control
Limits,
Water (%)

Control
Limits,
Soil (%)

RPD Limit

6
4
4
4
1
4
5
4
3
4
2
3
1
2
6
4
2
2
4
1
4
1
4
2
1
2
1
1
2
1
4
1
1
2

51-140
61-126
55-111
55-130
62-118
66-140
10-120
57-128
52-124
53-125
22-124
16-120
21-115
38-120
52-134
68-128
42-124
56-126
10-120
29-110
20-120
33-107
45-159
40-121
29-105
45-121
43-121
12-120
60-121
49-119
51-123
41-117
55-117
56-121

45-140
16-119
48-111
20-120
34-136
20-120
10-120
50-127
43-125
45-122
32-123
23-121
28-117
32-132
45-133
56-132
30-122
43-136
10-120
34-119
20-120
38-117
20-120
35-123
N/A
34-122
41-124
23-120
59-124
36-120
38-127
34-123
50-133
60-119

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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N-Nitrosopyrrolidine
n-Octadecane
o and/or p-Toluidine
O,O,O-Triethyl phosphorothioate
o-Cresol
p-Dimethylaminoazobenzene
Pentachlorobenzene
Pentachloroethane
Pentachlorophenol
Pentchloronitrobenzene
Phenacetin
Phenanthrene
Phenol
Phorate
Pronamide
Pyrene
Pyridine
Safrole
Sulfotepp
Thionazine
Total Cresols

SOP Number: MSSV-004
Revision: 15.1
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Associated
Internal
Standard

Control
Limits,
Water (%)

Control
Limits,
Soil (%)

RPD Limit

1
1
1
2
1
5
3
1
4
4
4
4
1
4
4
5
1
3
3
3
1

48-113
50-128
30-110
66-119
30-117
62-132
59-123
30-92
35-138
54-135
71-124
59-120
16-120
38-139
65-129
57-126
10-120
61-119
61-133
72-132
24-120

45-126
44-131
20-120
59-124
32-122
64-134
54-125
39-102
25-133
38-134
57-133
50-121
34-121
20-120
56-130
47-127
11-120
47-129
52-137
62-127
46-120

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Internal Standards:
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2
3
4
5
6

1,4-Dichlorobenzene-d4
Naphthalene-d4
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12
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Table 3B: Control Limits for LCS/LCSD/MS/MSD and Internal Standard Associations
(SIM Analysis)

Analyte
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Associated
Control
Internal
Limits,
Standard
Water (%)
2
41-115
2
39-114
3
48-114
3
35-121
4
53-119
5
59-120
6
53-120
6
53-126
6
44-128
6
54-125
5
57-120
6
44-131
4
58-120
3
50-118
6
48-130
2
43-114
4
53-115
5
53-121
Internal Standards:
1
2
3
4
5
6
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Control
Limits,
Soil (%) RPD Limit
43-111
30
39-114
30
44-111
30
39-116
30
50-114
30
54-122
30
50-125
30
53-128
30
49-127
30
56-123
30
57-118
30
50-129
30
55-119
30
47-114
30
49-130
30
38-111
30
49-113
30
55-117
30
1,4-Dichlorobenzene-d4
Naphthalene-d4
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12
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Table 4: Poor Performing Compounds
Benzidine
Benzoic Acid
2-Picoline
n-Nitrosomethylethylamine
Methyl methanesulfonate
n-Nitrosodiethylamine
Ethyl methanesulfonate
Pentachloroethane
o-Toluidine
n-Nitrosomorpholine
n-Nitrosopiperidine
o,o,o-Triethylphosphoroate
α,α-Dimethylphenethylamine
Hexachloropropene
2,6-Dichlorophenol
n-Nitrosodi-n-butylamine
p-Phenylenediamine
Isosafrole
1,2,4,5-Tetrachlorobenzene
Safrole
Maleic Anhydride

1,4-Naphthoquinone
m-Dinitrobenzene
Pentachlorobenzene
2-Naphthylamine
2,3,4,6-Tetrachlorophenol
1-Naphthylamine
Thionazin
5-Nitro-o-toluidine
Tetraethyl dithiopyrophosphate
Diallate
Phorate
sym-Trinitrobenzene
Phenacetin
Dimethoate
Pentachloronitrobenzene
4-Aminobiphenyl
Pronamide
Dinoseb
Disulfoton
Methyl Parathion
Benzaldehyde

4-Nitroquinoline-1-oxide
Parathion
Metapyriline
Isodrin
Aramite
p-(Dimethylamino) azobenznen
Chlorobenzilate
Famphur
3,3’-Dimethylbenzidine
2-Acetylaminofluorene
7,12-Dimethylbenz(a)anthracene
Hexachlorophene
3-Methylcholanthrene
Acrylamide
n-Nitrosopyrrolidine
Phthalic Acid/Anhydride
1,4-Dinitrobenzene
Kepone
4,4-Methylenebis(2-chloroaniline)
tris-2,3-Dibromopropylphosphate

Table 5A: Control Limits for Surrogates
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
2-Fluorophenol

19-119

35-115

Phenol-d5

10-120

33-122

2,4,6-Tribromophenol

40-140

39-132

Nitrobenzene-d5

44-120

37-122

2-Fluorobiphenyl

44-119

44-115

Terphenyl-d14

50-134

54-127
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Table 5B: Control Limits for Surrogates (SIM Analysis)
Control Limits, Water Control Limits, Soil
Surrogate
(%)
(%)
2-Methylnaphthalene-d10

50-150

50-150

Fluoroanthene-d10

50-150

50-150

Table 6: Marginal Sporadic Failures
Number of Analytes Failures Allowed
<11
0
11-30

1

31-50

2

51-70

3

71-90

4

>90

5
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Method:
Matrix:

EPA 8270D - CN

CAS
95-94-3
120-82-1
95-50-1
528-29-0
122-66-7
99-35-4
541-73-1
99-65-0
106-46-7
123-91-1
90-12-0
134-32-7
58-90-2
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
87-65-0
606-20-2
53-96-3
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
109-06-8
91-94-1
56-49-5
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5

Analyte
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Dinitrobenzene
1,2Diphenylhydrazine/Azobenzen
1,3,5-Trinitrobenzene
1,3-Dichlorobenzene
1,3-Dinitrobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1-Methylnaphthalene
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3'-Dichlorobenzidine
3-Methylcholanthrene
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol

Date:

09/13/2018

Water
MDL
0.5
0.5
0.5
1.5
0.5
1.5
0.5
0.5
0.5
0.2
0.75
1.5
0.5
0.5
0.5
0.5
0.5
1.5
0.5
0.5
0.5
2.5
0.5
0.5
0.5
0.5
0.5
5
0.5
2.5
0.5
1.5
0.5
0.5
0.5
0.5

LOD
1
1
1
25
1
25
1
1
1
0.5
2
25
1
1
1
1
1
5
1
1
1
25
1
1
1
1
1
25
1
25
1
5
1
1
1
1
0.5

LOQ
50
10
10
50
10
50
10
10
10
1
10
50
50
10
10
10
10
50
10
10
10
50
10
10
10
10
10
50
10
50
50
50
10
10
10
10
10

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

100-01-6
100-02-7
99-55-8
57-97-6
83-32-9
208-96-8
98-86-2
62-53-3
120-12-7
140-57-8
1912-24-9
100-52-7
92-87-5
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
92-52-4
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
105-60-2
86-74-8
510-15-6
218-01-9
84-74-2
117-84-0
2303-16-4
226-36-8
53-70-3
132-64-9
84-66-2
131-11-3
88-85-7
122-39-4
298-04-4
56-38-2
62-50-0
52-85-7

4-Nitroaniline
4-Nitrophenol
5-Nitro-o-toluidine
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Aramite
Atrazine (Aatrex)
Benzaldehyde
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Biphenyl
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chlorobenzilate
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Diallate (Avadex)
Dibenz(a,h)acridine
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Dinoseb
Diphenylamine
Disulfoton
Ethyl Parathion
Ethyl methanesulfonate
Famphur

1.5
1.5
1.5
1.5
0.5
0.5
0.5
0.75
0.25
2.5
0.5
1.5
2.5
0.25
0.2
0.25
0.25
0.5
1.5
0.5
0.5
0.5
0.5
0.5
0.25
0.25
1.5
0.5
2.5
0.25
0.5
0.25
2.5
0.5
0.25
0.5
0.5
0.5
1.5
0.5
1.5
1.5
1.5
1.5

5
5
25
25
1
1
1
2
0.5
25
1
5
5
0.5
0.5
0.5
0.5
1
5
1
1
1
1
1
0.5
0.5
5
1
4
0.5
1
0.5
25
5
0.5
1
1
1
25
1
25
25
25
25

50
50
50
50
10
10
10
10
10
50
50
50
50
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
50
10
10
10
50
10
10
10
10
10
50
10
50
50
50
50

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
95-13-6
193-39-5
465-73-6
78-59-1
120-58-1
91-80-5
66-27-3
298-00-0
91-20-3
98-95-3
126-68-1
608-93-5
76-01-7
82-68-8
87-86-5
62-44-2
85-01-8
108-95-2
298-02-2
23950-58-5
129-00-0
110-86-1
91-22-5
94-59-7
3689-24-5
297-97-2
1319-77-3MP
124-18-5
924-16-3
621-64-7
55-18-5
62-75-9
86-30-6
10595-95-6
59-89-2
100-75-4
930-55-2
593-45-3

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indene
Indeno(1,2,3-cd)pyrene
Isodrin
Isophorone
Isosafrole
Methapyriline
Methyl methanesulfonate
Methyl parathion
Naphthalene
Nitrobenzene
O,O,O-Triethylphosphorothioate
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
Phorate
Pronamide
Pyrene
Pyridine
Quinoline
Safrole
Sulfotep
Thionazine
m,p-Cresol
n-Decane
n-Nitrosodi-n-butylamine
n-Nitrosodi-n-propylamine
n-Nitrosodiethylamine
n-Nitrosodimethylamine
n-Nitrosodiphenylamine
n-Nitrosomethylethylamine
n-Nitrosomorpholine
n-Nitrosopiperidine
n-Nitrosopyrrolidine
n-Octadecane

0.25
0.5
0.5
0.5
1.5
0.5
1
0.25
1.5
0.5
1.5
1.5
1.5
2.5
0.5
0.5
1.5
0.5
2.5
1.5
0.5
5
0.25
0.5
2.5
1.5
0.5
1.5
2.5
5
2.5
1.5
0.25
1
2.5
0.5
0.5
0.5
0.5
1.5
2.5
1.5
10
0.5

0.5
1
1
1
5
1
5
0.5
25
1
25
25
25
25
1
1
25
1
5
25
1
25
0.5
1
25
25
1
5
5
25
25
25
0.5
5
5
1
1
1
1
5
5
25
30
5

10
10
10
10
10
10
10
10
50
10
50
50
50
50
10
10
50
50
10
50
10
50
10
10
50
50
10
10
10
50
50
50
10
10
10
10
10
10
10
10
10
50
50
10

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

95-53-4
95-48-7
60-11-7
106-51-4

o and/or p - Toluidine
o-Cresol
p-(Dimethylamino)azobenzene
p-Benzoquinone

2.5
0.5
2.5

5
1
25

50
10
50

ug/L
ug/L
ug/L

Method:
Matrix:

EPA 8270D - CN

CAS
95-94-3
120-82-1
95-50-1
122-66-7
541-73-1
106-46-7
123-91-1
90-12-0
58-90-2
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
87-65-0
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
98-86-2
62-53-3
120-12-7
1912-24-9
100-52-7
92-87-5
56-55-3

Analyte
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,2Diphenylhydrazine/Azobenzen
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1-Methylnaphthalene
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Atrazine (Aatrex)
Benzaldehyde
Benzidine
Benzo(a)anthracene

Date: 09/13/2018

Solid
MDL
29.71
13.74
10.35
12.37
6.53
10.54
12.34
11.19
46
20.67
16.61
13.33
42.51
20.55
34.53
13.58
11
12.22
14.55
11.82
8.22
13.43
56.39
75.51
37.72
16.34
13
50.26
7.14
31.57
274.94
7.03
8.5
21.94
30.87
21.29
22.65
41.5
131.65
7.22

LOD
50
30
30
30
16.7
30
30
30
80
50
40
30
85
50
80
30
30
30
30
30
16.7
30
120
167
80
30
30
167
30
80
650
16.7
16.7
50
80
50
167
167
262
16.7

LOQ
330
330
330
330
330
330
330
330
330
330
330
330
330
1650
330
330
330
330
330
330
1650
330
660
1650
1650
330
330
330
330
1650
1650
330
330
330
330
330
660
1650
1650
330

Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
92-52-4
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
105-60-2
86-74-8
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
122-39-4
52-85-7
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-80-5
91-20-3
98-95-3
87-86-5
85-01-8
108-95-2
129-00-0
1319-77-3MP
621-64-7
62-75-9
86-30-6
930-55-2
95-48-7

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid
Benzyl alcohol
Biphenyl
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Diphenylamine
Famphur
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methapyriline
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
m,p-Cresol
n-Nitrosodi-n-propylamine
n-Nitrosodimethylamine
n-Nitrosodiphenylamine
n-Nitrosopyrrolidine
o-Cresol

10.26
13.04
7.85
12.15
99.14
85.95
8.43
21.02
23.33
14.56
12.53
12.29
25.23
17.75
12.48
22.26
16.05
18.12
10.98
29.36
8.23
1
1
8.9
8.78
6.69
11.48
21.16
10.82
13.82
11.12
1
8.98
15.72
36.34
9.26
18.98
8.31
19.9
7.22
22.71
10.76
41.79
17.21

30
30
16.7
30
200
200
16.7
50
50
30
30
30
50
40
30
50
40
40
30
60
16.7
30
330
16.7
16.7
16.7
30
50
30
30
30
16.7
16.7
40
80
16.7
40
16.7
40
16.7
40
30
330
40

330
330
330
330
1650
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330
330
1650
330
330
330
330
330
330
330
330
330

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

STANDARD OPERATING PROCEDURE
Remote Operations: Set Up, Operation, Shut Down
SOP No.: 13 Revision 1 Date: May 14, 2016

1.0 PURPOSE
The purpose of this SOP is to establish the overall safe practices and procedures for the set up,
operation, and shut down of remotely controlled heavy equipment.

2.0 SCOPE AND APPLICATION
This SOP applies to Robotics Fabrication, Inc. (RFI) personnel involved in remote heavy equipment
operations that have been properly trained and annotated on the RFI Equipment Operators list.

3.0 GENERAL REQUIREMENTS
All work will be performed in a manner that is consistent with Occupational Safety and Health
Administration (OSHA) established standards and requirements. Refer to the site or project-specific
Health and Safety Plan for relevant health and safety requirements.
Personnel who conduct remote heavy equipment operations must document evidence to the RFI On
Site Supervisor (OSS) that they have read and understand these procedures by completing the SOP
Acknowledgement Sheet, (Attachment 1) This documentation shall be retained in the project file.
Any deviation from the procedures specified in this SOP will be approved by the RFI President,
William A. Lewis prior to implementation.
Prior to daily operations, all equipment will be checked out using the Equipment Checkout Sheet,
Attachment 2.

4.0 GENERAL SAFETY GUIDELINES
All personnel shall remain a minimum of 35 feet from any piece of remotely controlled heavy
equipment when not engaged in MEC operations. A piece of heavy equipment is determined to be in
a remote status when the on board Remote and Actuator switches are in the ON position and the engine
is running. There are two (2) ways to place the equipment in a Standby status.
1. Placing the Ready/Standby switch on the operator’s handheld controller to the Standby position.
2. Turning the equipment on board Actuator switch to the OFF position.
Prior to approaching equipment in a Remote status, the operator must first lower all buckets/blades to
the ground and place the Ready/Standby switch in the Standby position.
Only one person shall approach a piece of equipment in a Remote status for the purpose of placing the
Actuator switch in the OFF position, thus putting that piece of equipment in a Standby status.
An E-STOP button is installed on each piece of remote heavy equipment for the purpose of stopping
all equipment functions instantaneously in the event of an emergency situation.
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An E-STOP button is programmed on each operator’s handheld controller for the purpose of stopping
all equipment functions instantaneously in the event of an emergency situation.

5.0

PROCEDURES

This section outlines the proper procedures to be used during set up and operation of remotely
controlled heavy equipment.

5.1

SET UP

The RFI Remote System consists of an Operator Control Unit (OCU), an Esteem Radio Network, and
a Vehicle Interface mounted on each piece of heavy equipment.

5.2

OPERATOR CONTROL UNIT (OCU) SET UP

The OCU consists of the following items: Laptop Computer, Handheld Controller, POE Power
Injector, Video Monitor, Esteem Base Radio w/ Antenna and associated cables and power cords.
1. OCU Connections:
a.

Connect the antenna to the Esteem Base Radio. The antenna must match the frequency of
the radio set being used. NOTE: If the repeater is NOT required in the network, use
the Repeater Radio as the Base Radio. Attach the radio to the Antenna Mast. Connect
the radio to the POE Power Injector with a suitable length Ethernet Cable to allow proper
positioning of the radio and mast assembly. The Ethernet Cable will be connected to the
Radio using the 10/100 port closest to the green 12VDC connector and to the
LANOUT/PWR port on the POE Power Injector. The POE Power Injector may now be
plugged in to a 120VAC outlet to power the radio. WARNING: Never apply power to
a radio without an antenna attached. Severe damage to the radio will occur.

b.

Connect the LAN IN port of the POE Power Injector to the Laptop with a suitable length
Ethernet Cable.

c. Connect the Video Monitor to the Laptop computer using a suitable length HDMI cable.
d. Connect the Handheld Controller to the Laptop computer using the attached USB cable.
e. Power up the Laptop computer and Video Monitor, open the RFI OCU program and select
the piece of remote heavy equipment being used from the pulldown menu.

5.3 REPEATER RADIO STATION SET UP
The Repeater Radio Station consists of a Esteem Repeater Radio w/ Antenna, a Mast Assembly, POE
Power Injector, Generator and associated cables and power cables.

5835 Bay Line Drive, Panama City, Florida 32404 | (850)763-0690 | www.roboticsfabrication.com

Page 2

STANDARD OPERATING PROCEDURE
Remote Operations: Set Up, Operation, Shut Down
SOP No.: 13 Revision 1 Date: May 14, 2017.

1. Repeater Radio Station Connections:
a. Connect the Antenna to the Esteem Repeater Radio. The Antenna must match
the frequency of the radio set being used. Attach the radio to the mast
assembly. Connect the POE Power Injector to the Repeater Radio using a
suitable length of Ethernet cable to allow for proper positioning of the radio and
mast assembly. The cable will be connected to the radio 10?100 port closest to
the green 12VDC connector on the radio and the LANOUT/PWR port on the
POE Power Injector. The POE Power Injector may now be plugged in to a
120VAC power outlet (generator) to power the radio. WARNING: Never
apply power to a radio without an antenna attached, Severe damage to the
radio will occur.
b. Position the Repeater Radio/Antenna Mast Assembly in a location within direct
line of sight to the Base Radio/Antenna Mast Assembly and the location the
remote heavy equipment will be operated in.

5.4 REMOTE EQUIPMENT SET UP
The Remote Heavy Equipment portion of the package consists of the piece of heavy equipment
being used with an installed Vehicle Interface Unit, Esteem Vehicle Radio w/ Antenna, AXIS
Video Server, Cameras (up to 4), an E-STOP Switch, Remote Switch and Actuator Switch.
1. Remote Equipment Connections:
a. Connect the Antenna to the Esteem Vehicle Radio. The antenna must match
the frequency of the radio set being used. Mount the Vehicle radio inside the
cab of the vehicle. Connect the pre-wired power cable to the green 12VDC
power port on the radio. Connect the radio to the SBRIO board in the installed
Vheicle Interface unit using a suitable length of Ethernet cable. The Ethernet
cable will be connected to the 10/100 closest to the green 12VDC port on the
radio and the Ethernet port on the SBRIO board. Also connect the vehicle
radio to the AXIS Video Server with a suitable length of Ethernet cable. The
Ethernet cable will connect to the second 10/100 port on the radio and the
Ethernet port on the AXIS Server. Connect the pre-wired power cable to the
power port on the AXIS Video Server. Connect up to 4 cameras to the Video
ports on the XAIS Video Server using the BNC connectors on the camera
cables. WARNING: Never apply power to a radio without an antenna
attached. Severe damage to the radio will occur.
b. Power is applied to the Vehicle Interface unit and all installed equipment by
switching the Remote and Actuator switches, installed on the outside of the
equipment, to the ON position.
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6.0

SYSTEM START UP AND OPERATION

Only RFI personnel who are properly trained and annotated on the RFI Equipment Operators List
will perform these procedures.
1. Set up the Remote System Network and prepare the equipment IAW Chapter 5 of this
SOP.
2. Locate the E-STOP, Remote and Actuator Switches on the equipment.
a. The assistant will twist or pull the Red Knob on the E-STOP switch CLOCKWISE
or OUT to ensure the E-STOP is deactivated.
b. The assistant will place the Remote Switch in the ON (up) position, This will
supply power to the SBRIO board and allow remote connection between the
equipment and the OCU. At this time the assistant will step away (minimum 35
feet) from the vehicle.
c. Once Remote Communications are established at the OCU, have the operator start
the equipment remotely by activating the Engine Start switch on the handheld
controller.
d. The assistant will again approach the equipment and place the Actuator to the ON
(up) position and move clear of the vehicle. Placing the Actuator switch to the ON
position will allow hydraulic flow to the equipment in response to any Operator
input on the handheld controller. The equipment is now in a Remote status.
e. Once clear of the vehicle, have the operator place the Ready/Standby Switch on the
handheld controller to the Ready position and test the operation of all functions.
f. In the event that any operator inputs do not result in an appropriate function at the
equipment, the equipment and Remote System Network will be shut down and
troubleshooting will take place to discover the cause of the malfunction and the
corrective action will be taken to repair the System prior to operating the
equipment remotely.
g. Upon completion of a successful operational functions test, the equipment may
begin remote operations.

6.1

SYSTEM SHUT DOWN

At the completion of the daily Remote operations, the system will be shut down as follows.
1.

Park the equipment in a clear area to allow for Daily Preventive Maintenance and
inspection.
a.

The operator will place the Ready/Standby switch on the handheld controller in
the Standby position.
b. The operator will stop the engine by activating the E-STOP switch on the
handheld controller.
c. The assistant will place the Actuator and Remote switches on the equipment to
the OFF (down) position.
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Attachment 1
SOP ACKNOWLEDGEMENT SHEET
Supervisors Statement
I have read and understand this SOP. To the best of my knowledge, the activities described in this
SOP can be done in a safe, healthful, and environmentally sound manner. I have made sure that
all personnel assigned to this process are qualified, have read and understand the requirements of
this SOP, and have signed the worker’s statement for this purpose. I will ensure that the SOP
contains current procedures. If a change to the SOP is necessary, I will ensure that the process is
stopped until the SOP is revised and approved. If unexpected safety, health or environmental
hazards are found, I will make sure that the process is stopped until the hazards have been
eliminated.

______________________________________
Senior UXO Supervisor

_________________________
Date

Workers Statement
I have read this SOP an I have received adequate training to perform the procedures addressed in
this SOP. If I identify a hazard not addressed in this SOP or I encounter an operation that I
cannot perform IAW this SOP, I will stop the process and notify my immediate supervisor.
Worker’s Name

Date

Supervisor’s Name
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Worker’s Name

Date

Supervisor’s Name
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Attachment 2
EQUIPMENT SAFETY INSPECTION CHECKLIST
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Equipment Safety Inspection Checklist
MMR Form 23
SOP No.: 12 Revision No.: 01 Date: Sept 2, 2016

Date:

Time:

SSHO:

SUXOS:

Site Name/Location:

Contract Number:

Equipment Make/Description:

Model:

Serial Number:

Place an “X” mark in the appropriate column to indicate that the item passed or failed inspection. If
an item failed inspection, describe the discrepancy and the Corrective Action taken in the
“Discrepancy/Comments” column. If item does not apply to equipment being inspected enter “NA”.
All listed items must have a response.
Item

Pass

Fail

Discrepancies/Comments

Emergency response route maps/phone numbers
Service brakes
Emergency brakes
Parking brake
Brake lights
Back-up alarm/warning signal
Horn
Tires
Spare tires
Spare tire changing equipment
Steering
Seat belt
Operating controls
Communications
Fire extinguisher
Head and tail lights
Turn signals
Mirrors
Windshield
Windshield wipers and washers
Coupling devices
Guards for moving parts
Outrigger/stabilizers
Brake - hydraulic
Brake fluid level/leaks
Hydraulic fluid levels/leaks
Engine oil level/leaks
Engine coolant level/leaks
Roll Over Protection System (ROPS)
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Equipment Safety Inspection Checklist
MMR Form 23
SOP No.: 12 Revision No.: 01 Date: Sept 2, 2016

Item

Pass

Fail

Discrepancies/Comments

Falling Object Protection System (FOPS)
Fuel level/Leaks
Safety lever
Transmission fluid level/Leaks
Turrett gear oil level/Leaks
Track tension
Fire suppression level
General overall condition
Other
Inspection conducted by:

Signature:

Discrepancies corrected by:

Date:
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STANDARD OPERATING PROCEDURE
HEAVY EQUIPMENT OPERATION
SOP No.: 14 Revision 0 Date: Sept 14, 2016

1.0

PURPOSE

The purpose of this standard operating procedure (SOP) is to provide Robotics Fabrication, Inc. (RFI)
employees the minimum safety and health requirements and procedures applicable to the conduct of
operations involving the use of heavy equipment.

2.0

SCOPE AND APPLICATION

This SOP applies to all site personnel, to include contractor and subcontractor personnel involved in
the conduct of heavy equipment operations. This SOP is not intended to contain all requirements
needed to ensure regulatory compliance. Consult the documents listed in Section 3.0 of this SOP for
additional compliance issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards and U.S. ARMY
Corps of Engineers (USACE) requirements directly apply to the conduct of operations associated with
this SOP.
1.
2.
3.
4.

Applicable parts of OSHA Construction Industry Standard 29 CFR, Part 1926, Subpart O.
Applicable parts of OSHA General Industry Standard 29 CFR, Part 1910, Subpart N.
USACE EM 385-1-1, Section 16.
Manufacturers Operation Manuals for the equipment being used.

4.0

RESPONSIBILITIES

4.1

PROJECT MANAGER

The Project Manager (PM) shall be responsible for ensuring the availability of the resources needed to
implement this SOP, and shall ensure that this SOP is incorporated into plans, procedures and training
for sites where this SOP is to be implemented.

4.2

RFI ON-SITE SUPERVISOR (OSS)

The RFI On-Site Supervisor (OSS) will ensure that this SOP is trained and implemented in heavy
equipment operations and that all personnel will sign the SOP Acknowledgement Sheet (Attachment
1). The OSS will also ensure that relevant sections of this SOP are discussed in the daily tailgate safety
briefings, and that information related to its daily implementation is documented in the Daily Report.
The OSS will also be responsible for daily inspection of site operations and conditions to ensure their
initial and continued compliance with this SOP and other regulatory guidelines.
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4.3

RFI TEAM LEAD

The RFI Team Lead shall be responsible for the daily inspection and maintenance of all heavy
equipment being operated by members of his or her team. They will direct team personnel in the daily
duties involving daily checkout of the equipment, safe operation, preventive maintenance, refueling
and cleaning of the assigned equipment. The RFI Team Lead will report any issues directly to the
OSS. Daily Inspections of the equipment will be performed using the Equipment Checkout Sheet
(Attachment 2).

5.0

PROCEDURE

All personnel, including contractor and subcontractor personnel involved in heavy equipment
operations shall be familiar with the potential safety and health hazards associated with the conduct of
this operation, and with the work practices and control techniques to be used to reduce or eliminate
these hazards. In the event that ordnance and explosives are present at the work site, the procedures
for anomaly avoidance and soil excavation will be presented in the Work Plan and the Site Safety and
Health Plan.

5.1
1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.

SAFETY HAZARDS AND OPERATIONAL CONTROL TECHNIQUES
The operation of heavy equipment shall be limited to authorized personal specifically trained in
its operation.
A competent person shall visually inspect heavy equipment daily, prior to operation, and report
any abnormalities/deficiencies to the RFI OSS.
The operator shall use the safety devices provided with the equipment, including seat belts and
backup warning indicators, and horns shall be operational at all times.
While in operation, all personnel nt directly required in the area shall keep a safe distance from
the equipment.
The operator’s cab shall be kept free of all non-essential items, and all loose items shall be
secured.
Personnel shall avoid moving into the path of operating equipment, and areas blinded from the
operator’s vision shall be avoided.
Heavy equipment requiring an operator shall not be permitted to run unattended.
Except for equipment designed to be serviced while in operation, all equipment shall be shut
down and positive means taken to prevent its operation while repair or servicing is being
conducted.
All equipment shall be secured at the end of the day, or when not in operation, with the
blades/buckets of earth moving equipment placed on the ground.
Heavy equipment shall be shut down prior to and during refuel operations.
Personnel shall not work or pass under the buckets or booms of equipment in operation.
Each piece of heavy equipment shall be equipped with at least one dry chemical fire extinguisher
having a minimum UL rating of 5-B:C.
Additional riders shall not be permitted to ride on the equipment, unless it is specifically
designed for that purpose (i.e. there is an additional seat and seat belt).
Three (3) points of contact will be used by the operator whenever entering/exiting the equipment.
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HEAVY EQUIPMENT OPERATION
SOP No.:14 SOP Revision 0 Date: Sept 14, 2016

Attachment 1
SOP ACKNOWLEDGEMENT SHEET
Supervisors Statement
I have read and understand this SOP. To the best of my knowledge, the activities described in this
SOP can be done in a safe, healthful, and environmentally sound manner. I have made sure that
all personnel assigned to this process are qualified, have read and understand the requirements of
this SOP, and have signed the worker’s statement for this purpose. I will ensure that the SOP
contains current procedures. If a change to the SOP is necessary, I will ensure that the process is
stopped until the SOP is revised and approved. If unexpected safety, health or environmental
hazards are found, I will make sure that the process is stopped until the hazards have been
eliminated.

______________________________________
Senior UXO Supervisor

_________________________
Date

Workers Statement
I have read this SOP an I have received adequate training to perform the procedures addressed in
this SOP. If I identify a hazard not addressed in this SOP or I encounter an operation that I
cannot perform IAW this SOP, I will stop the process and notify my immediate supervisor.
Worker’s Name

Date

Supervisor’s Name
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Worker’s Name

Date

Supervisor’s Name
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ATTACHMENT 2
EQUIPMENT SAFETY INSPECTION CHECKLIST
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STANDARD OPERATING PROCEDURE
Temporary Tank Refueling
SOP No.: 16 Revision No.: 0 Date: February 20, 2017.

SOP Acknowledgement Sheet
Supervisors Statement
I have read and understand this SOP. To the best of my knowledge, the activities described in this
SOP can be done in a safe, healthful, and environmentally sound manner. I have made sure that
all personnel assigned to this process are qualified, have read and understand the requirements of
this SOP, and have signed the worker’s statement for this purpose. I will ensure that the SOP
contains current procedures. If a change to the SOP is necessary, I will ensure that the process is
stopped until the SOP is revised and approved. If unexpected safety, health or environmental
hazards are found, I will make sure that the process is stopped until the hazards have been
eliminated.
______________________________________
Team Leader

_________________________
Date

Workers Statement
I have read this SOP an I have received adequate training to perform the procedures addressed in
this SOP. If I identify a hazard not addressed in this SOP or I encounter an operation that I cannot
perform IAW this SOP, I will stop the process and notify my immediate supervisor.
Worker’s Name

Date

Supervisor’s Name
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Worker’s Name

Date

Supervisor’s Name
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SOP Number: SAD-001
Revision: 28.1
Effective Date: 01/08/18
Supersedes Date: 01/05/17

SOP for Sample Receiving and LIMS Log-In

1.0

SCOPE AND APPLICATION
1.1
The sample receiving department is responsible for receiving all samples
submitted for analysis. Additional daily responsibilities include maintaining chain
of custody records for all samples, logging samples into the LIMS, labeling
containers, and distributing containers to the appropriate laboratory storage areas.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Samples received may be aqueous (groundwater, surface water, wastewater), solid
(soil, sludge), tissue, or non-aqueous liquids.

3.0

SAMPLE ACCEPTANCE POLICY
3.1
Delivery of samples to GCAL shall constitute acceptance by client of GCAL’s
Sample Acceptance Policy. Until GCAL accepts delivery of samples by notation
on a chain of custody document or otherwise in writing, GCAL is not responsible
for loss of or damage to samples. GCAL, at its sole discretion, reserves the right
to refuse or revoke Acknowledgement of Receipt for any sample due to
insufficient sample volume, improper sample container, or risk of handling for
any health, safety, environmental, or other reason. GCAL does not accept samples
that contain asbestos, biohazards or radiological materials (defined as radioactive
levels ≥0.5mrem/hr). Regardless of prior acceptance, GCAL may return samples
at its sole discretion if it is determined that the samples may pose a risk in
handling, transport or processing for any health, safety, environmental or other
reason. GCAL also reserves the right to return excessive sample volumes to the
client at the client’s expense.
3.2
Samples not consumed in testing will normally be retained for a maximum of
forty-five (45) days before disposal. GCAL, in its sole discretion, may return
sample to the client when requested in writing or when the sample poses a
hazardous waste disposal issue. The cost of returning samples will be invoiced to
the client. GCAL may also agree in writing to retain samples at a monthly storage
fee.
3.3
If the client is ordering the work on behalf of another, the client represents and
warrants that the client is the duly authorized agent for the purpose of ordering
and directing said work unless otherwise stated in writing, and accepted by
GCAL.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, and on-the-job training.

6.0

INTERFERENCES
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6.1

Not applicable

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards, associated protective wear and spill clean-up procedures
PRIOR TO the use of any chemical. Employees must be familiar with the
applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas under a fume hood.
7.3
Sample Receiving represents the one location at GCAL where personnel may
encounter samples containing radiological samples. Following procedure (Section
14.4) is critical to protection of personnel.
7.4
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
7.5
Contact lenses are not to be worn in the laboratory.
7.6
Food or drink may not be present when actively processing or handling samples.
7.7
Spill cleanup procedures can be found in SOP GEN-013 (Spill Cleanup). The
Safety Officer must be notified of any spills of samples or chemicals.

8.0

EQUIPMENT AND SUPPLIES
8.1
Computer with Chemware Horizon LIMS software
8.2
Infrared (IR) Thermometer (Fluke 566 or equivalent)
8.3
pH paper
8.4
Capillary tubes
8.5
Ruler
8.6
Tongue depressors
8.7
Serological pipettes
8.8
Containers – as listed in Table 3
8.9
Handheld Geiger Counter (Ludlum Model 26 or equivalent)

9.0

REAGENTS AND STANDARDS
All reagent and solvent grades must meet method requirements. A copy of the
accompanying certificate of analysis (CoA) must be kept on file. Store all reagents using
manufacturer’s recommendation. Label all reagents with the date opened and date of
receipt. Label all prepared solutions as required by SOP GEN-006 (Standard and Reagent
Traceability, Documentation, and Preparation). If tests or appearance indicates the
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reagent has decomposed or is contaminated, dispose of the reagent and notify QA
Department and/or supervisor.
9.1
Nitric acid
9.2
Sulfuric acid
9.3
Hydrochloric acid
9.4
Sodium hydroxide
9.5
Zinc acetate
9.6
Sodium Sulfite
9.7
Sodium Thiosulfate
10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in this SOP.
10.2 A chain-of-custody (COC) must accompany all samples and must document the
date and the time of sample collection and the preservation method used. Internal
chain of custody procedures are described in SOP SAD-002 (Sample Chain of
Custody and Sample Integrity).
10.3 Samples are stored at the laboratory using conditions required by 40CFR 136 or
reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – varies per test; see Appendix 1
11.2 Maximum holding time – varies per test; see Appendix 1

12.0

QUALITY CONTROL
12.1 Several forms of quality control exist in Sample Receiving mainly relating to
assuring the correct sample(s) have been remitted to GCAL (based upon the
Chain of Custody form supplied with the samples). Also relating to quality
control is assuring the samples are received at the correct temperature, with
necessary chemical preservation and that the samples are not otherwise
compromised (as in broken containers, etc). Use of calibrated equipment is
coordinated with the QA Department per instructions found in GEN-023 (Lab
Monitoring of Support Equipment). QC in Sample Receiving is not as much about
rejecting samples but assuring client confirmation is obtained prior to proceeding
with sample preparation and analysis, as well as initiating any qualification of
data for reporting.

13.0

CALIBRATION AND STANDARDIZATION
13.1 Not applicable

14.0

PROCEDURE
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14.1
14.2

Receive all samples from third party delivery (FedEx, UPS), clients or couriers.
Inspect cooler for custody seal and note on COC if present and if intact.
Sign the COC by signing your name and noting the date and time of receipt in the
“Received By” box or line. Do not initial COCs, the full name is used. Enter
time using military time. If the samples were received from a third party shipper,
the COC is generally sealed in the cooler. Note the shipper name in the next
available “Received By” and “Relinquished By” lines as well as the airbill
number. When a shipment is received with multiple coolers, note the Master
Tracking number if available; see example below. Note: Figure 1 is intended to
provide an example only, if multiple parties took custody before GCAL, all
signatures shift to the next “Received By” line available.
Figure 1 Taking Custody of Samples

14.3

14.4

Inspect the COC for quick turn request and short expiration parameters. Prioritize
sample login by 1) short expiration tests, 2) priority turn requests, 3) samples
received via shipment, 4) other samples.
14.3.1 Attach a Quick Turn Notification Sheet (Appendix 5) to the front of a
COC.
14.3.2 Review COC for completeness. If there are any questions regarding the
tests requested, complete a Sample Receipt Discrepancy Form.
14.3.3 Review COC for samples that will require sub-contracting. If subcontracting is required, complete the required forms as described in SOP
SAD-002 (Sample Chain of Custody and Sample Integrity).
Turn on Geiger counter instrument by pressing the ON/ACK button for about one
second then releasing. Remove the protective barrier covering the back of the
instrument. Inspect the instrument by noting the background readings (normally
10-60 cpm) and ensuring battery power is acceptable. A low battery warning will
be indicated in the bottom left of the display when less than 16-hours of battery
life is estimated. If the background reading is abnormal (greater than 100 cpm)
contact QA.
14.4.1 Open the cooler lid and pass the instrument over the contents.
14.4.2 If readings greater than 1600 cpm are noted, close the lid and remove the
cooler from the work area. Contact the Safety Officer immediately. If not
available, contact a member of Management.
14.4.3 Record any reading greater than 1600 cpm (0.5mrem/hr) on the COC. The
following information must be included on the COC: the reading from the
associated cooler in cpm, the laboratory background reading in cpm, and
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14.5

the instrument ID. Notify the Project Manager as soon as possible that the
samples did not meet GCAL’s Sample Acceptance Policy by completing a
Sample Receipt Discrepancy Form and attaching the COC.
14.4.4 After all coolers have been inspected, turn off instrument by pressing the
ON/ACK button and holding for approximately 5 seconds until display
turns off. Replace the protective cover over the back of the instrument
after each use. Store away from water.
Take temperature of the temperature blank in each ice chest with the infrared
thermometer. If a temperature blank is not submitted, select a representative
sample container from the ice chest and read temperature by holding the IR
thermometer flat against the label on the side of the container. Hold IR
thermometer at a right angle to the sample container while engaging the trigger.
See Figure 2 for demonstration of proper use. For multiple cooler shipments, the
temperature blank or a representative sample will be chosen from each ice chest
to check the temperature. Apply any applicable correction factor to the
temperature. Record the actual temperature of each cooler received as well as the
ID of the IR thermometer used to take the reading.
Figure 2 Infrared Thermometer Temperature Reading

14.5.1 Samples received outside the acceptance range of 0-6°C are documented
on the COC and a Sample Receipt Discrepancy Form (Appendix 6) is
immediately forwarded to the Project Manager. If the temperature is
greater than 6.0°C and ice is present, record the phrase “On Ice” on the
COC along with the temperature. For multiple cooler shipment
Page 6 of 25

SOP Number: SAD-001
Revision: 28.1
Effective Date: 01/08/18
Supersedes Date: 01/05/17

SOP for Sample Receiving and LIMS Log-In

14.6

14.7

temperature excursions, all sample containers from the particular ice chest
containing the excursion will be cataloged and reported to the Project
Manager. If the client authorizes proceeding with analysis, record on the
Sample Receiving Checklist that thermal preservation was not acceptable
(select “No” to question 1).
14.5.2 Samples received same calendar day as collection may not have reached
the required temperature although they are thermally preserved. The actual
sample temperature must be recorded. The phrase “On Ice” is noted on
the COC. In this case, record on the Sample Receiving Checklist that
thermal preservation was acceptable (select “Yes” to question 1).
14.5.3 If no attempt at cooling was made and the requested analysis requires
preservation, record the actual temperature on the COC, document on a
Sample Receipt Discrepancy Form, and forward to the Project Manager.
Do not use the phrase “Room Temperature” or the abbreviation “RT” for
samples that are not cooled to 0-6°C. If the client authorizes proceeding
with analysis, record on the Sample Receiving Checklist that thermal
preservation was not acceptable (select “No” to question 1). In some
cases, the client may be relinquishing samples to GCAL directly. If the
client gives verbal authorization to proceed to Sample Receipt personnel,
record this authorization on the Sample Receipt Discrepancy Form and
forward to Project Manager. Proceed with sample login.
Before removing containers, visually inspect and note any cracked or broken lids
or containers and ensure that labels are affixed to sample containers. Note any
issues on a Sample Receipt Discrepancy Form.
14.6.1 Occasionally, a client may place labels in a sealed zip-lock or bubble bag
with sample containers, but do not affix the label to the container. In this
case be sure to label the containers as they are unpacked. If a single label
comes loose during shipment, re-affix the label to the container. If
multiple labels come loose, stop login and notify the Project Manager.
14.6.2 If breakage is noted, determine the number of broken containers. List the
broken containers on a Sample Receipt Discrepancy Form. If it is
determined that remaining containers have enough volume to fulfill
requested analysis then proceed with login and use the appropriate
Container Condition code as listed in Table 1. If no volume remains or the
volume is insufficient to complete testing, notify the Project Manager
immediately to determine further course of action. Use the appropriate
Receiving Code as listed on Table 2 when proceeding with login.
14.6.3 If it is apparent the sample has leaked out or water has leaked into a
container, note condition on Sample Receipt Discrepancy Form and
forward to the Project Manager. Do not login samples until the client
authorizes a course of action.
When ready to log in a group of samples, remove all containers from ice chests
and place on the login counter, with all containers for each sample together.
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Verify the correct number of containers was received as compared to the COC. If
containers and/or samples appear to be missing note all missing containers on
Sample Receipt Discrepancy Form. Note: In order to maintain the thermal
integrity of sample containers during the log-in process, sample receipt personnel
should take great care to minimize the amount of time that samples are on the login counter. In cases where the log-in process will take longer than 30 minutes
once the containers have been removed from the ice chests, they should be moved
to the appropriate temporary storage units and labeled once the log-in process is
complete.
14.8 Confirm that sample IDs, dates, and times are consistent between the COC and
container labels. If there are discrepancies note on the Sample Receipt
Discrepancy Form. As long as the identity of a sample is not in question, proceed
with login using the information as noted on the COC. If Sample Receipt
personnel are not able to identify a sample or container, notify the Project
Manager, place all containers into the holding cooler and wait for further
instructions. Sample Receipt Personnel are not allowed to add or delete samples
listed on a COC without client authorization.
14.9 Inspect containers to determine if the proper bottle was used as listed in Appendix
1. Note improper containers on Sample Receipt Discrepancy Form, notify the
Project Manager, and wait for further instructions. If a client determines the
container meets their testing needs and authorizes using this container, document
and proceed with login.
14.10 Under a hood, verify the pH of all chemically preserved samples (excluding
samples with zero-headspace requirements and Oil & Grease containers). Place a
drop on pH paper. If the pH is above or below method recommendations,
complete a Sample Receipt Discrepancy Form and place samples on hold until
instructions are received from the client.
14.10.1
Do not adjust VOA samples for pH. If the vial is not labeled as acid
preserved (blue HCl sticker on vial or HCl noted on the label), then the
VOA sample should be logged in for a 7-day hold time.
14.10.2
For all metals samples that are preserved at sample receipt, place
preserved container on the metals cart with a sample label noting the
date and time of preservation.
14.10.3
If a client determines that the samples will be lab preserved on a
routine basis and authorizes this practice, proceed with sample login.
14.11 For methods requiring zero-headspace sample collection, visually inspect VOA
vials for bubbles. Inspect all containers received for water samples going to the
MSV and GCV Departments, SW-846 8011, and VFA. The aliquot is identified
as unacceptable if the bubble is greater than 6 mm in diameter.
14.12 Determine the profile and line item to use for entry into the LIMS. To determine
the appropriate profile and line, the sample receipt technician may have prior
knowledge of the correct profile or determine from LIMS history using the
following procedure.
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14.12.1
14.12.2
14.12.3

Open Samples: Inquiry: By All
Exit out of the initial screen
In the Sample ID column, search for the Client Sample ID using the
wildcard search - %sample ID%. Tab or click into the Client column
and enter the Client number.
14.12.4 To search, click the binocular symbol.
14.12.5 If the Client Sample ID has been used previously, the list of samples
meeting the search criteria will be listed.
14.12.6 Double click on the most recent sample (the sample listed at the top of
the list).
14.12.7 Verify the sample selected has the same test(s) and is from the same
project as the new sample.
14.12.8 If the first sample is not a match, select the next sample submitted until
a match is found.
14.12.9 If a match is found, note the profile number and line number. This
information may be written on the COC in the “GCAL Use Only” box.
14.12.10 Exit out of the sample and immediately proceed to Workorders: Edit:
By Workorder. The workorder matching the previously opened sample
will be shown.
14.12.11 Inspect the Workorder to determine if specific sample entry or naming
is required.
14.12.12 The profile should automatically populate (Section 14.12.2-14.12.3 will
autofill).
14.12.13 If a prior sample cannot be located using sample history, immediately
bring the COC to a Project Manager for further instructions.
14.13 Enter samples into the LIMS using the following procedure:
14.13.1
Log in to LIMS software
14.13.2
Click on “Samples”, “Log-in”, “Container”.
14.13.3
Respond to prompt for “Client”; enter the client ID # (you can find this
# by clicking on “List of Values (↓)”, type the client name after the %
and click on “Find”). Highlight the client you want and click on “OK”.
14.13.4
Prompt should automatically go to “Profile”. Once again click on “List
of Values (↓)”. Find the profile you need and hit “OK”.
14.13.5
Tab until workorder ID populates. If there are any active workorders
under this particular profile the system will ask “Append Existing or
Create New”, click on the appropriate response. (Note: do not append
to a workorder unless directed to by the Project Manager).
14.13.6
Move cursor to “Delivered From” field, click on “List of Values (↓)”,
choose the method of delivery, click on “OK”.
14.13.7
Move cursor to “Date”, enter date and time you received the samples
at laboratory. Move cursor to “Sample ID” field and enter the client ID
of the sample. Tab to “Collected”, enter the date and time the sample
was collected. If comments are needed, tab to “Desc” and type
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14.13.8

14.13.9

14.13.10

comments. Log in trip blanks date and time as the earliest date of the
associated samples with a time of 00:01 unless a specific date and time
is listed on the chain-of-custody. Use REC code “SD” if a date or time
is not noted for any sample and document on a Sample Receipt
Discrepancy Form.
Load the profile line by selecting “Load Line”. Note: only one profile
line may be selected per sample, but multiple profile lines may be used
in the same workorder.
Go to “Type” field and enter the type of container received (a list of
container types is in Table 3). Enter the preservative for each container
under the “Preservative” field, if needed. (a list of preservatives is in
Table 4) Under the “Count” field, enter the number of containers
received for each test. Group tests with shared containers together by
placing the acodes directly under each other or by copying the acode
into the next available acode cell (Acode 2, Acode 3, etc). Repeat
these steps for each container received then hit “Save”. Record the last
two digits of the GCAL sample number in the far right-hand margin if
space is available. Repeat this procedure until all of the samples are
logged in.
Receiving Codes (REC CODE) are used to document discrepancies
and/or additional information associated with the sample. The
discrepancies available for use are listed in Table 2. These codes are
to be used when the information entered is applicable to the sample,
not to individual containers. Enter Rec Codes by double clicking in
the “Rec Code” tab. Type in the Rec Code or select by using the “List
of Values (↓)”. Additional information on Rec Codes is available in
Table 2.
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Figure 3 – Entering Rec Codes

14.13.11

14.13.12

After saving sample information, the LIMS may prompt entry of Aux
data on each sample. Enter the required Aux data and save to proceed
to the next sample. It is also appropriate to enter Aux data in the
profile. To do this, in the LIMS under “Clients” select “Setup/Edit”.
Enter the Client number or Profile number and select “OK”. Navigate
to the appropriate Profile Line and double click the “Aux Data”. Enter
the required data and save. Then proceed to login samples. It is
acceptable to enter Aux data by both of these methods.
Container Condition Codes are used to document issues that apply to
specific containers in a delivery group, not to the sample or workorder
in general. The conditions available for use are listed in Table 1. Add
container condition codes by going to “Samples/Custody/Containers”
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and entering the GCAL sample number. Select the container of
interest and enter the condition code in the “CC” tab or select by using
the “List of Values (↓)”. Additional information on available
container condition codes is given in Table 1.
14.13.13 The system assigns a workorder # and a sample #. The workorder # is
an eight-digit number (Ex: yyymmddnn, yyy-three digits of the current
year, mm-two digits of the month, dd-the current date and nnsequential number throughout the day. The sample # is a ten-digit
number (Ex: yyymmddnnnn). The workorder # and the sample # are
the same except for the last two nn are for the number of samples in a
particular workorder. Aliquot numbers are also assigned to each
container. The aliquot number is added to the end of the sample
number in the format –n (Ex: yyymmddnnnn-1).
14.13.14 Print sample labels - Click on “Samples”, click on “Labels”, then click
on the “X” to get out of Advance Find. Click on “User Field”, and
enter your initials. Click on “Execute Query” (Binoculars). The system
brings up the samples logged in.
14.14 To make changes to samples already logged into the LIMS, use the following
procedure:
14.14.1
To add a sample to a particular workorder, follow steps 14.13.1
through 14.13.10. In this case, when the system asks “Append Existing
or Create New”, choose “Append Existing”. Click on “List of Values
(↓)”, highlight the workorder you are appending.
14.14.2
To add a particular parameter to a sample, click on “Operations” then
“Schedule Analysis”. Put the appropriate sample number in the “Lab
ID” field. Click on “Analysis Field”, put the parameter code you need
(click on “List of Values (↓)” to find code). Hit “Save”.
14.15 Label all containers and distribute appropriately. Perform aliquoting and sample
preservation as described below.
14.15.1
Place the appropriate label on each container received. If possible
position label so that the client ID remains visible (do not place GCAL
label directly over the client ID so that labels can be easily verified for
consistency).
14.15.2
Double check dates, times, and IDs as containers are labeled to ensure
accuracy.
14.15.3
For Encores and Terracores place the labels inside the zip-lock bag
containing the devices or vials. Do not separate the label from the
paper and do not attempt to affix the label to the containers. If a five
piece Terracore is received (two methanol preserved vials) remove one
red-capped vial for analysis by the GCV lab.
14.15.4
Place multiple aliquots of each sample of VOA vials (typically two or
three vials are received for water samples) together in small zip-locks.
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Place each set of VOA vials in large zip-lock bags to keep SDGs
together.
14.16 Sample preservation –If samples are preserved at the laboratory, follow the
requirements for appropriate preservatives and volumes in Appendix 1. Document
this preservation in the LIMS and in the Sample Preservation Logbook. The
laboratory ID of the preservative will also be recorded. Sample Preservation
Logbook is shown in Appendix 2.
14.17 Sample COC procedures are documented in SOP SAD-002 (Sample Chain of
Custody and Sample Integrity). Sample containers are sorted into the following
areas:
14.17.1 All non-volatile samples on hold – released to the appropriate lab or
placed in Cooler 52 (C52) as directed by the chain of custody and
Project Manager.
14.17.2 All volatile samples on hold – released to the appropriate lab or placed
in Cooler 4 (C04), in the VOA Hold container as directed by the chain
of custody and Project Manager.
14.17.3 Sub-contract containers – C52, top right shelves
14.17.4 TCLP Samples – C52, top left shelf
14.17.5 Volatile Samples – C04
14.17.5.1
GCV - Shelves 1 & 2
14.17.5.2
MSV - Shelves 3 & 4
14.17.5.3
GCSV - tray on bottom shelf
14.17.6 General Chemistry (not BOD or immediate parameters) – General
Chemistry cart (these samples will be placed in Walk-in Cooler 33)
14.17.7 Metals – Metals cart
14.17.8 Oil and Grease – O&G cart (these samples will be placed in Walk-in
Cooler 24)
14.17.9 Organic Extractions – Extractions cart (these samples will be placed in
Walk-in Cooler 24)
14.17.10 Additional aliquots for oil and grease and organic extractions – Put-up
cart (these samples will be placed in Walk-in Cooler 24)
14.17.11 BOD – BOD shelf
14.17.12 TNRCC soils – Freezer 33 (F33)
14.17.13 Tissue samples – Freezers 38, 39, 44, 48, and 51 (F38, F39, F44, F48,
and F51)
14.17.14 Hazardous Organic Waste (no TCLP) – Cooler 32 (C32) for nonvolatiles or Cooler 56 (C56) for volatiles
14.17.15 Sample aliquots placed on Put-up cart are scanned to the appropriate
coolers throughout the day. All containers remaining in the sample
receipt area must be scanned to the appropriate cooler before Sample
Receipt personnel leaves for the day.
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14.17.16 Sample aliquoting – occasionally Sample Receipt personnel will aliquot
samples. To determine required volumes, container type, and
preservation follow the requirements listed in Appendix 1.
14.17.16.1 For liquid samples: under a hood and with the sample
chilled, turn the sample container end over end at least
three times to homogenize sample. Immediately pour
sample volume into appropriate containers. When filling
VOA vials pour the sample gently to minimize bubbles and
turbulence. Add appropriate preservative if required and
test pH. Record laboratory preservation in the logbook.
14.17.16.2 For soil samples: under a hood and with the sample chilled,
pull aliquot when required for VOA only, all other testing
will share the container. Do not attempt to homogenize by
stirring or mixing. Remove enough sample from original
container to fill a 2oz jar minimizing headspace.
14.18 Using the intercom system, announce for all immediate parameters as determined
by holding time and quick-turn request – defined as 48 hours or less and 72 hours
for TCLP or SPLP. For a reference on short expiration tests, see Appendix 1.
14.18.1 Enter the required information in the Immediate Parameter Logbook
(Appendix 4) for all intercom pages.
14.18.2 Place a Quick Turn Notification Sheet (Appendix 5) on top of the COC
to notify the Project Manager of quick turn request.
14.19 Complete the Sample Receiving Checklist using the procedure below. The
checklist is included as Appendix 3.
14.19.1 On the GCAL Intranet Main Menu, click on “Login Checklist” under
the Login tab.
14.19.2 Type in the workorder needed or select the appropriate workorder from
the list of values on the right side of the screen.
14.19.3 Complete the sample receiving checklist for each workorder logged in
as follows:
14.19.3.1 Question 1: If samples were received with proper thermal
preservation and chemical preservation, answer Yes,
otherwise select no. Please note that if samples are
received on the same day they are collected and are on ice,
this is acceptable thermal preservation. If no thermal
preservation or chemical preservation is required for all
tests associated with this SDG, select NA. See Sections
14.5 and 14.10.
14.19.3.2 Question 2: If measured radioactivity is less than 1600
cpm, answer Yes. If measured radioactivity is greater than
1600 cpm, answer no. See Section 14.4.
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14.19.3.3

Question 3: If custody seal was used and intact, answer
Yes. If custody seal was used and broken upon receipt,
answer No. If custody seals were not used, select NA. See
Section 14.1.
14.19.3.4 Question 4: If all COC relinquished signatures,
dates/times, and sampler name are present, answer Yes. If
any of the above is incomplete, answer No. See Sections
14.2, 14.7, and 14.8.
14.19.3.5 Question 5: If any samples received on the COC, are for
quick turn-around or have short hold time parameters,
answer Yes, otherwise answer No. See Section 14.18.
14.19.3.6 Question 6: If any container is received broken, cracked, or
leaking, in an improper container, or if any sample tests are
already outside of the accepted holding time, answer No,
and note the discrepancy, otherwise answer Yes. See
Sections 14.3 and 14.6
14.19.3.7 Question 7: If any discrepancies are noted regarding
sample container ID’s, dates, or times, answer No,
otherwise answer Yes. See Section 14.8.
14.19.3.8 Question 8: During preservation checks, if tested pH did
not meet the criteria for any container, answer No. If all
checks meet the criteria, answer Yes. If no chemical
preservation is required on any container, answer NA. See
Section 14.10.
14.19.3.9 Question 9: If any sample container had to be preserved at
the laboratory, answer Yes. If no sample containers had to
be preserved at the laboratory, answer No. If no chemical
preservation is required on any container, answer NA. See
Sections 14.10 and 14.16.
14.19.3.10 Question 10: If any VOA vial is received with headspace
greater than 6mm, answer Yes, otherwise answer No. If no
VOA vials are received, answer NA. Please note that TOC
samples are often collected in VOA vials, but the method
does not require minimization of head-space, therefore
these vials are exempt from this requirement. See Section
14.11.
14.19.3.11 Question 11: When dissolved parameters are requested, if
the samples are received pre-filtered, answer Yes,
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otherwise answer No. If dissolved parameters are not
requested for any parameters, answer NA.
14.19.3.12 Question 12: When VOC analysis is requested, answer Yes
if trip blanks were received in each cooler container VOC
samples. If trip blanks are not present, answer No. If VOC
analysis is not requested, answer NA.
14.19.3.13 Question 13: If sample containers were provided by GCAL,
answer Yes, otherwise answer No.
NOTE: Any condition not meeting requirements must be listed in
Comment section.
14.19.4 Enter air bill (if applicable), cooler temperatures, and IR Thermometer
used under the cooler section of the checklist.
14.19.5 Enter any notes required to clarify sample receipt issues.
14.19.6 Discrepancies and Laboratory Preservations auto-fill when the correct
preservations, container conditions, and receiving codes are used.
These can be added after login if necessary. If these are modified after
completion of the checklist, enter the SDG number and select “Refresh”
located in the top right corner. See Table 5 for a summary of checklist
items and associated Rec Codes and Container Conditions.
14.19.7 Select “Save” in the top right corner of checklist then print checklist.
14.19.8 Select “Print COC Label” located in the top right corner of checklist.
Place COC label in the “GCAL USE ONLY” box on the GCAL COC,
or any available space if a client COC is submitted. The COC label
lists the client name, client number, SDG number, and lab due date.
14.20 Sort the completed COC, checklist, and any additional documentation and place
in the appropriate Project Managers box.
14.21 It is the responsibility of sample receipt personnel to ensure that containers are
maintained as close to the required temperature as possible. Samples should not
be unpacked until preparing to login. Sample aliquots that are logged in and
labeled should be placed into the proper coolers if required by the method unless
claimed by the analysts. Samples that cannot be logged in because of discrepancy
need to be placed in the holding cooler (C52) until authorized to proceed.
Aliquots needing disposal are placed on the disposal shelf.
14.22 If samples arrive at the laboratory outside of normal business hours (M-F, 8:005:00, Sat 9:00-12:00) and sample receipt personnel are not available, the COC
shall be signed and the temperature checked and documented. Samples shall be
placed in the cooler to maintain sample integrity until sample receipt personal
take custody of the samples. Chemical preservation shall be verified on the next
business day unless project specific requirements require immediate verification.
In this case it is the Project Manager on call responsibility to make arrangements
for proper receipt.
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15.0

CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMIT
16.1 Not applicable.

17.0

METHOD PERFORMANCE
17.1 Not applicable.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
Answer questions posed in Table 5 – Checklist Crosstab using options presented in
Tables 1 & 2.

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Use Tables 1, 2 & 5 to document issues with samples in LIMS and Appendix 6 –
Sample Receipt Discrepancy form to notify Project Management.
20.2 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.2.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.2.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to SOP GEN-009
(Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1 40 CFR Part 136, Table II
22.2 SW-846 Chapter Three
22.3 SW-846 Chapter Four
22.4 Fluke IR Thermometer User Manual

23.0

METHOD MODIFICATIONS
23.1 Not applicable
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24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
24.2 Table 1 – LIMS Container Conditions and Use
24.3 Table 2 – Receiving Codes and Use
24.4 Table 3 – Container Types
24.5 Table 4 – Preservatives
24.6 Table 5 – Checklist Crosstab
24.7 Appendix 1 – Preservation, Volume, and Holding Time
24.8 Appendix 2 – Sample Preservative Logbook
24.9 Appendix 3 – Sample Receiving Checklist
24.10 Appendix 4 – Immediate Parameter Logbook
24.11 Appendix 5 – Quick Turn Notification Sheet
24.12 Appendix 6 – Sample Receipt Discrepancy
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and required documentation. Added list of
destinations for each sample. Added tables and
appendices.
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Preservation, Volume, and Holding Time.
Added procedure to locate profiles using
sample history and procedures for when this
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Checklist. Added containers used as a
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Updated Appendix 2 (Sample Preservative
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pH. Added spill cleanup information (7.6).
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time samples or chemicals are opened (14.9).
Added information for storage of hazardous
samples for volatiles analysis (14.16.14).
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preservative (pre-preserved VOA vials) to
Table 4.
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Table 1 - LIMS Container Conditions and Use
Code
DM

Description
Broken Container

ES

Excessive Sample

HS

Headspace

IC

Improper container

LV

Low volume

Use
If a container is received broken or damaged, but
there is enough sample volume to complete the
test.
Sample volume submitted grossly exceeds
volume required, and will cause issues with
storage and/or disposal.
Used to describe a VOA vial received with a
bubble exceeding 6mm. Use only when other
VOA aliquots received had acceptable or no
headspace.
Sample collected in a container that is not
allowed by the reference method, see Appendix
1.
Volume received is sufficient to proceed with
requested tests, but may not be sufficient volume
to use as QC sample or allow re-analysis.
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Table 2 – Receiving Codes and Use
Code
BC
IC

LV

CT
CTI

HO
HS
OCT
SR
MI
MD
SD

EX
RX

Description
Broken Container

Use
All containers received for requested
test are broken or damaged.
Improper Container
Sample collected in a container that is
not allowed by the reference method,
see Appendix 1.
Low Sample Volume
Volume received is sufficient to
proceed with requested tests, but may
require special handling or may not be
sufficient volume to use as QC sample
or allow re-analysis.
Sample Temperature >6°C
Sample requiring thermal preservation
was received without attempt to cool.
Sample Temperature >6°C, received on Sample requiring thermal preservation
ice
was received above 6°C. Thermal
preservation was attempted.
On hold
Samples received and placed on hold.
Headspace
All vials received had unacceptable
headspace (bubble exceeded 6mm).
Sample Temperature >6°C
All samples were received outside of
temperature compliance.
Sample holding time expired
Sample received outside of method
defined holding time.
Missing sample
Sample listed on COC but not
received.
Missing documents
COC not received with sample(s).
Sample discrepancy
Inconsistent information (ID, date,
and/or time) listed on COC and
sample label.
Extra sample
Extra sample received but not listed on
COC
Sample holding time expired
All samples received outside of
method defined holding time.
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Table 3 - Container Types
Part ID
1/2G
125
125L
16
1G
2
250AG
250
250L
4
40
40A
40C
40F

Description
Half gallon wide mouth jar
125mL HDPE
125mL HDPE
16oz glass jar
One gallon wide mouth jar
2oz glass jar
250mL amber glass
250mL HDPE
250mL HDPE
4oz glass jar
40mL VOA vial with septa
40mL VOA amber vial with septa
40mL VOA vial with septa
40mL VOA vial with septa

500
8
BR
ENC
FC
G
HG
LA
LC
SC
TC
TC4

500mL HDPE
8oz glass jar
1liter Boston Round
Encore sampling device
Fecal coliform
One gallon
Half gallon
Liter amber
Liter clear
Specimen cup
Terracore kit
Terracore kit with 2 methanol preserved
vials
Terracore kit with methanol preservation
only
Terracore with DI water preservation
Other container, not specific

TCM
TCW
OC
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Leak proof cap
Clear glass
Clear glass
4oz amber glass jar
Leak proof cap
Clear glass
Pre-preserved with HCl
Pre-preserved with HCl
Pre-preserved with HCl and
sodium thiosulfate
Clear glass
Amber glass, narrow mouth
Sterile
Clear glass
Clear glass
Glass, quart size
Glass, quart size
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Supersedes Date: 01/05/17

SOP for Sample Receiving and LIMS Log-In
Table 4 – Preservatives
Preservative Code
H2SO4
L-H2SO4
NaOH
L-NaOH
HNO3
L-HNO3
HCl
L-HCl
HCl +SS
L-HCl+SS
HCl + STS
L-HCl+ST
Na2S2O3
L-ST
Na2SO3
L-Na2SO3
HSO4+NaS
LHSNaS
ZA+NaOH
L-ZANaOH
ASC

Preservative
Sulfuric Acid
Lab Preserved Sulfuric Acid
Sodium Hyrdroxide
Lab Preserved Sodium Hydroxide
Nitric Acid
Lab Preserved Nitric Acid
Hydrochloric Acid
Lab Preserved Hydrochloric Acid
Hydrochloric Acid and Sodium Sulfite
Lab Preserved Hydrochloric Acid and Sodium Sulfite
Hydrochloric Acid and Sodium Thiosulfate
Lab Preserved Hydrochloric Acid and Sodium Thiosulfate
Sodium Thiosulfate
Lab Preserved Sodium Thiosulfate
Sodium Sulfite
Lab Preserved Sodium Sulfite
Sulfuric Acid and Sodium Sulfite
Lab Preserved Sulfuric Acid and Sodium Sulfite
Zinc Acetate and Sodium Hydroxide
Lab Preserved Zinc Acetate and Sodium Hydroxide
Ascorbic Acid 25mg/44mL VOA vial
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Table 5 Checklist Crosstab
Checklist
Were all samples received
using proper thermal
preservation?
When used, were all
custody seals intact?
Were all samples received
in proper containers?

Were all samples received
using proper chemical
preservation?
Was preservative added to
any container at the lab?

Were all containers received
in good condition?

Were all VOA vials
received with no headspace?
Do all sample labels match
the chain of custody?
Did the chain of custody list
the sampling technician?
Was the COC maintained
i.e. all signatures, dates, and
times of receipt included?

SOP
Section

Rec Code

Container
Condition

14.4

CT, CTI, OCT

None
required

14.1

None required

None
required

14.8

IC

IC

14.9

None required

None
required

14.15

None required

None
required

14.5

BC

DM

14.10

HS

HS

14.7

SD

NA

None required

14.2

None required
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None
required
None
required
None
required

Comment
Use OCT if
every sample
affected.

Use Rec Code if
all containers in
a sample are
affected.

Enter
preservative
added as listed in
Table 4.
Use Rec Code if
all containers in
a sample are
affected.
Use Rec Code if
all containers in
a sample are
affected.

Appendix 1

SAMPLE HANDLING GUIDELINES - WATER AND WASTEWATER SAMPLES
Inorganic and Conventional Parameters
Recommended
Container
Quantity (mL)
Preservative
Acidity
2310B
P,G
100
Cool, 0-6 °C
Alkalinity
2320B
P,G
250
Cool, 0-6 °C
4500NH3 B/C, 4500NH3 B/D
Ammonia
P,G
500
Cool, 0-6 °C, H2SO4 to pH <2
Biochemical Oxygen Demand (BOD) and C5210B
P,G
1000
Cool, 0-6 °C
Bromide
300.0, 9056A
P,G
100
None
Carbon Dioxide
4500CO2 D
P,G
250
Cool, 0-6 °C
Chemical Oxygen Demand (COD)
HACH 8000
P,G
50
Cool, 0-6 °C, H2SO4 to pH <2
Chloride
4500CL E, 9056A, 9251
P,G
100
None
Chlorine, total residual
4500CL G
P,G
100
None
Chromium VI
3500Cr-B, 7196A
P,G
100
Cool, 0-6 °C
Cool, <10 °C, Na2S2O3
Coliform, Fecal
9222D
P,G (sterile)
100
Color
NCASI Technical Bulletin 253
P,G
100
Cool, 0-6 °C
Cyanide, total or available
4500CN G, 335.4, 9012B
P,G
1000
Cool, 0-6 °C, NaOH to pH > 12
2ml HCl/100mL sample (Samples may be
received preserved or unpreserved)
Ferrous Iron
3500Fe B
P,G
100
Flashpoint
1010A
P,G
200
None
Fluoride
300.0, 9056A
P
100
None
HNO3 to pH < 2
Hardness
2340B
P,G
100
Hydrazine
ASTM D1385
P,G - TLC
100
Cool, 0-6 °C
Hydrogen Sulfide
4500S H
P,G
500
Cool, 0-6 °C
Nitrogen, Kjeldahl (TKN)
4500 Norg B + 4500NH3 C
P,G
500
Cool, 0-6 °C, H2SO4 to pH <2
Nitrate
353.2
P,G
100
Cool, 0-6 °C
Nitrite
353.2
P,G
100
Cool, 0-6 °C
Nitrate-Nitrite (N+N)
353.2
P,G
200
Cool, 0-6 °C, H2SO4 to pH <2
Oil and Grease
1664A
G
1000
Cool, 0-6 °C, HCl or H2SO4 to pH <2
Orthophosphate
4500P E
P,G
100
Cool, 0-6 °C
Perchlorate
314.1
P,G
100
None
Phenolics
420.4, 9066
G
1000
Cool, 0-6 °C, H2SO4 to pH <2
Phosphorus, Total
365.1
P,G
50
Cool, 0-6 °C, H2SO4 to pH <2
pH
4500 H+B, 9040C
P,G
100
None
Silica
4500 SiO2 C
P
100
Cool, 0-6 °C
Solids, Dissolved (TDS)
2540C
P,G
200
Cool, 0-6 °C
Solids, Suspended (TSS)
2540D
P,G
200
Cool, 0-6 °C
Solids, Volatile (TVS)
2540E
P,G
200
Cool, 0-6 °C
Solids, Total (TS)
2540B
P,G
200
Cool, 0-6 °C
Specific Conductance
2510B, 9050A
P,G
100
Cool, 0-6 °C
Specific Gravity
2710F
P,G
100
Cool, 0-6 °C
Sulfate
300.0, 9038, 9056A, 4500 SO4 E
P,G
100
Cool, 0-6 °C
Sulfide
4500S D, 4500S F, 9034
P,G
500
Cool, 0-6 °C, Zn acetate, NaOH to pH > 9
P,G
4500SO3 B
Sulfite
100
None
Surfactants (MBAS)
5540C
P,G
500
Cool, 0-6 °C
Cool, 0-6 °C, H2SO4 or HCl to pH <2,
P,G (amber)
Total Organic Carbon (TOC)
5310B, 9060A
2 x 40mL vials (amber required for SM 5310B only)
Total Organic Halogens (TOX)
9020B
G (amber)
200
Cool, 0-6 °C, H2SO4 to pH <2, Na2SO3
Turbidity
2130B, 180.1
P,G
100
Cool, 0-6 °C
VFA
GCAL SOP WL-070
G - TLC
3 x 40mL vials Cool, 0-6 °C
Viscosity
ASTM D445
P,G
500
None
Metals
Parameters

Method

Parameters

Method

Total Metals (except mercury)

200.7, 200.8, 6010C, 6020A

Holding Time
14 days
14 days
28 days
48 hours
28 days
15 minutes (field test)
28 days
28 days
15 minutes (field test)
24 hours
8 hours
48 hours
14 days
Immediately
Not specified
28 days
6 months
14 days
7 days
28 days
48 hours
48 hours
28 days
28 days
48 hours
28 days
28 days
28 days
15 minutes (field test)
28 days
7 days
7 days
7 days
7 days
28 days
28 days
28 days
7 days
15 minutes (field test)
48 hours
28 days
28 days
48 hours
28 days
Not Specified

Container

Recommended
Quantity (mL)

P,G

250

HNO3 to pH < 2

6 months

Preservative

Holding Time

Dissolved Metals (except mercury)

200.7, 200.8, 6010C, 6020A

P,G

250

Filter on site HNO3 to pH < 2

6 months

Total Mercury

245.2, 7470A

P,G

125

HNO3 to pH < 2

28 days

Dissolved Mercury

245.2, 7470A

P,G

125

Filter on site HNO3 to pH < 2

28 days

Organic Parameters
Recommended
Container
Quantity (mL)

Method

Parameters

Preservative

Volatile Organics

602, 624, 8021B, 8260B

G-TLS

3 x 40mL vials

Cool, 0-6 °C, HCl to pH <2, Na2S2O3 if
residual chlorine present

EDB/DBCP

8011

G-TLS

2 x 40mL vials

Cool, 0-6 °C, HCl to pH <2 acceptable

Alchols and Glycols
Dissolved Gases

8015C
RSK-175

G-TLS
G-TLS

2 x 40mL vials
2 x 40mL vials

Cool, 0-6 °C
Cool, 0-6 °C

Formaldehyde
Semivolatile Organics, PAHs,
Pesticides/PCBs, Herbicides,
Organophosphorus Pesticides
TPH-GRO

8315

G-TLC

500

Cool, 0-6 °C

608, 619, 625, 8270C or D, 8310,
8081B, 8082A, 8151A, 8141B
8015C, AK101

G-TLC
(Amber)
G-TLS

2 x 1 Liter
2 x 40mL vials

TPH-DRO, TPH-ORO

8015C, AK102, AK103

G-TLC
(Amber)

2 x 1 Liter

Volatile Petroleum Hydrocarbons (VPH)

MADEP VPH

G-TLS

3 x 40mL vials

Cool, 0-6 °C, HCl to pH <2

MADEP EPH

G-TLC
(Amber)

2 x 1 Liter

Cool, 0-6 °C, HCl to pH <2

TRPH, DRO

FL-PRO, OKDRO, TNEPH

G-TLC
(Amber)

2 x 1 Liter

Cool, 0-6 °C, HCl or H2SO4 to pH <2

TPH

TX1005/1006

G-TLS

3 x 40mL vials

Extractable Petroleum Hydrocarbons
(EPH)

Cool, 0-6 °C
Cool, 0-6 °C, HCl to pH <2
Cool, 0-6 °C, HCl to pH <2 acceptable

Cool, 0-6 °C, HCl to pH <2

Holding Time
14 days, 7 days if not acid
preserved
14 days, 7 days if not acid
preserved
14 days
14 days
3 days to derivitize, 3 days
to analysis
7 days to extraction, 40
days from extraction to
analysis
14 days
7 days to extraction, 40
days from extraction to
analysis
14 days
14 days to extraction, 40
days from extraction to
analysis
7 days to extraction, 40
days from extraction to
analysis
14 days to extraction, 14
days from extraction to
analysis

Reference: 40CFR Part 136 Table II, SW846 Table 3-2 and Table 4-1
G: Glass

TLC: Teflon lined cap

P: Polyethylene

TLS: Teflon lined septum

All Standard Methods Reference 22nd Edition except Fecal Coliform, which references on-line (1997) edition
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SAMPLE HANDLING GUIDELINES - SOIL SAMPLES
Parameters

Inorganic and Conventional Parameters
Container Type
Digestion/ Analysis

Method

Anions (Br, Cl, F, NO2, NO3, SO4)

9056A

P,G

10 g

Chromium VI
Cyanide, total
Flashpoint/Ignitability
Oil and Grease
Phenolics
Phosphorus, Total
pH
Reactive Cyanide
Reactive Sulfide
Solids, Total (TS)
Specific Gravity
Total Organic Carbon (TOC)
Total Organic Halogens (TOX)

7196A
4500CN E, 9012B
1010A/1030
9071B
9066
365.1
9045D
SW-846 Chapter 7/9012B
SW-846 Chapter 7/9034
2540G
2710F
9060A
9056A

P,G
P,G
P,G
G
G
P,G
P,G
P,G
P,G
P,G
P,G
P,G
G

2.5 g
10 g
NA
30 g
10 g
1g
20 g
10 g
10 g
10 g
10 g
0.1 g
1g

Preservative
None
Cool, 0-6 °C
Cool, 0-6 °C
None
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
None
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C

Holding Time
28 days
30 days to extraction, 1 days from extraction
to analysis
14 days
Not specified
28 days
28 days
28 days
Analyze as soon as possible
28 days
28 days
28 days
28 days
28 days
28 days

Metals
Parameters
Total Metals (except mercury)
Total Mercury

Method
6010B or C, 6020A
7471B

Parameters

Container

Digestion/ Analysis

P,G
P,G

1g
0.6 g

Method

8021B, 8260B

G-TLS

Semivolatile Organics, PAHs,
Pesticides/PCBs, Herbicides,
Organophosphorus Pesticides

8270C or D, 8310, 8081B,
8082A, 8151A, 8141B

G-TLC

30 g

Explosives

8330A and B

G-TLC

10 g

8015C

TPH-DRO, TPH-ORO

G-TLS

8015C

G-TLC

5g

5g

MADEP VPH

G-TLS

5g

Extractable Petroleum Hydrocarbons (EPH)

MADEP EPH

G-TLC (Amber)

10 g

TRPH

FL-PRO

G-TLS

25 g

TX1005/1006

Parameters
Volatiles

Cool, 0-6 °C

28 days

G-TLS

10 g

TCLP/SPLP Parameters
Holding Time from
TCLP Extraction to
Container/ Sample
Preparative
Size
Extraction (days)

Method

Quart P, G / 25 g

1311/1312/8260

Semivolatiles, Pesticides, Herbicides
Mercury
Metals

1311/1312/8270/8081/8151
1311/1312/7470
1311/1312/6010

G: Glass

TLC: Teflon lined cap

P: Polyethylene

TLS: Teflon lined septum

Quart P, G / 100 g
Quart P, G / 100 g
Quart P, G / 100 g

Preservative

Holding Time

Cool, 0-6 °C, Preserve
with DI Water, Sodium
Bisulfate, or Methanol

14 days (48 hours to preserve if collected in
EnCores). Freeze DI preserved within 48
hours.

Cool, 0-6 °C

14 days to extraction, 40 days from extraction
to analysis

Cool, 0-6 °C

14 days to extraction, 40 days from extraction
to analysis

Cool, 0-6 °C, Preserve
with DI Water, Sodium
Bisulfate, or Methanol

14 days (48 hours to preserve if collected in
EnCores)

Cool, 0-6 °C

14 days to extraction, 40 days from extraction
to analysis

Cool, 0-6 °C, 1 mL
methanol for every 1 g
soil/sediment

28 days

Cool, 0-6 °C

14 days to extraction, 40 days from extraction
to analysis

Cool, 0-6 °C

14 days to extraction, 40 days from extraction
to analysis

30 g

Volatile Petroleum Hydrocarbons (VPH)

TPH

Holding Time
6 months

Organic Parameters
Container
Digestion/ Analysis

Volatile Organics

TPH-GRO

Preservative
None

If 5030 used for collection:
cool ≤-10 °C, If 5035A
used for collection: Cool, 14 days to extraction, 14 days from extraction
0-6 °C, preserve with
to analysis
Sodium Bisulfate, DI, or
Methanol.

Holding Time from
TCLP/Preparative
Extraction to Analysis
(days)

Preservative

14

Cool, 0-6 °C

NA
7
NA
NA

Reference: SW846 Table 3-2 and Table 4-1, SW846 Method 1311 8.5

40

None

28
180

None
None

Appendix 2

SAMPLE PRESERVATION LOGBOOK
SAMPLE
NUMBER

Revision 002: 8/13/2013

TEST

PRESERVATIVE
LOT#
PRESERVATIVE
ID
EXP DATE

VOLUME
ADDED

INITIAL

DATE

Appendix 3

SAMPLE RECEIVING CHECKLIST
CHECKLIST

SAMPLE DELIVERY GROUP
Client

PM

**

Transport Method

YES

NO

NA

Samples received with proper thermal and chemical preservation?
Radioactivity is <1600 cpm? If no, record cpm value in notes section.
When used, were custody seals intact?

Profile Number

COC relinquished and complete (including sample IDs, collect dates/times, and sampler name)?

Received By

Short holds or RUSH samples received?
All containers received in good condition and within hold time?
All sample labels and containers received match the chain of custody?

Line Item(s)

Receive Date(s)

Preservation checked at receipt? Exceptions: VOC, Coliform, TOC, Oil and Grease, DOC
Preservative added to any containers?
VOC water containers received with headspace < 6mm?
Received filtered sample volume for dissolved analysis?
Trip blank present in all coolers containing VOC waters?
Samples collected in containers provided by GCAL?

COOLERS
Airbill

Thermometer ID:

Temp( oC)

DISCREPANCIES

LAB PRESERVATIONS

None

None

NOTES
Revision 1.6

Page 1 of 1

Appendix 4

IMMEDIATE PARAMETERS
DATE/TIME RECEIVED

Revision 001: 7/31/2013

CLIENT

PARAMETER

PAGE TIME

PICK UP TIME

ANALYST

Appendix 5

24-48 TAT

Appendix 6

SAMPLE RECEIPT DISCREPANCY
CLIENT NAME

CLIENT #

SDG NUMBER

DISCREPANCY NOTED BY:

DATE:

COMMENTS BY:

DATE:

REVISION 1, 08/15/13

Sample Chain of Custody and Sample Integrity

Procedure: SAD-002
Revision: 15.2
Effective Date: 10/19/18
Supersedes Date: 10/16/17

1.0

SCOPE AND APPLICATION
1.1
This SOP covers procedures for sample chain of custody (COC) and procedures
for maintenance of sample integrity following sample receipt. GCAL SOP SAD001 (Sample Receiving and LIMS Log-In) has related procedures for sample
receipt and log-in to the LIMS system and GCAL SOP SAD-006 (Sample
Couriers) for GCAL couriers. This SOP applies to all personnel who handle
samples and/or sample extracts and digestates. Each employee that handles
samples is responsible for maintaining sample chain of custody and sample
integrity. Sample integrity encompasses both chemical and thermal preservation
as well as prevention of cross-contamination.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Samples received may be aqueous (groundwater, surface water, wastewater), solid
(soil, sludge), or non-aqueous liquids.
2.2
The matrix of the sample determines the preservation requirements.
2.2.1 GCAL uses 40 CFR Part 136 Table II, SW-846 Chapters Three and
Four, and reference methods for preservation criteria. These tables are
summarized as Appendix 1 of this document.
2.2.2 Appendix 1 is not intended to encompass all analysis performed at the
laboratory. If an analyte is not listed, consult the appropriate SOP and
reference method.
2.2.3 If there is a discrepancy between the preservation (thermal and
chemical) requirements of this SOP and the analytical SOP, this SOP
shall be followed, see Appendix 1.

3.0

DEFINITIONS
3.1
Refer to SOP GEN-016 (Definitions).

4.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
4.1
The analyst following this test procedure must have completed the required safety
and technical orientation, ethics training, and on-the-job training.

5.0

INTERFERENCES
5.1
Each sample matrix must be evaluated for adverse reactions to required
preservative, including chemical or thermal preservation. Most observations will
be noted in the field, however, if any analyst notes an adverse reaction to
preservation, contact the project manager for further instructions. Observations
may include, but are not limited to, change in appearance, effervescence, or
generation of heat.
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6.0

SAFETY
6.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
6.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should
be performed in well ventilated areas in a fume hood.
6.3
The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
6.4
Contact lenses are not to be worn in the laboratory.
6.5
Food or drink may not be present when actively processing or handling samples.

7.0

EQUIPMENT AND SUPPLIES
7.1
Computer with Chemware Horizon LIMS software
7.2
Bar scanner

8.0

PROCEDURE
8.1
Samples are received by GCAL courier, customer drop-off, or common carrier
(most commonly FedEx). In each case, once the COC is signed as received by a
GCAL employee, then GCAL is responsible for maintaining sample integrity.
Procedures to determine if an aliquot appropriate for testing is received by the
laboratory are in SOP SAD-001 (Sample Receiving and LIMS Log-In).
However, if any employee observes a sample that is treated or stored in a manner
that may compromise sample integrity, it is their responsibility to notify their
Supervisor immediately. GCAL’s COC form is incorporated in this SOP as
Appendix 2. Client COCs will also be accepted. The sample COC is the legal
document for all sample transfers that are not internal and shall be kept on file and
incorporated in test reports for the length of the report storage requirement. If a
sample is received via common carrier, the tracking number(s) must be
incorporated into the permanent record.
8.2
Samples are stored in controlled environments as required in Appendix 1 when
they are not out for analysis. The list of appropriate storage facilities is listed in
Appendix 3 of this document.
8.3
Sample receiving is responsible for placing samples in the appropriate storage
after login (see 8.3.1. – 8.3.7) Analysts who pull samples for preparation and/or
analysis are responsible for returning samples to appropriate storage afer use or at
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the end of the day, at the very latest. Movement of a sample necessitates updating
of location in the LIMS to reflect where the sample is currently setting (see 8.5).
8.3.1 Throughout the day Sample Receiving organizes samples on carts by
department or test. These include metals, wet lab, oil and grease,
extractions, and sample pick-up (extra containers). BOD samples are
placed on the BOD shelf in log-in. Throughout the day samples on the
pick-up cart are moved into the appropriate cooler by Sample Receiving
or by applicable lab personnel if samples are taken to the lab to worked
on.
8.3.2 Solid samples for TX1005 or TX1006 analysis are placed in freezer F33.
8.3.3 Shared aliquots, for example soils requiring organic extraction and
metals analysis are placed on the appropriate cart based on the analysis
requested. If samples are logged in for organic extraction and any other
test, the sample aliquot is placed on the extractions cart. If organic
extraction is not required, but samples are logged in for general
chemistry and metals, the sample aliquot is placed on the general
chemistry cart. If only metals analysis is requested, the sample aliquot is
placed on the pick-up cart.
8.3.4 Samples received for volatile analysis are stored in the VOA holding
cooler (C04). Samples received for GCV department are placed on the
top shelf of C04 and samples received for MSV are placed on the middle
and bottom shelf of C04. Volatile samples received for GCSV are
placed in a labeled bin on the bottom shelf.
8.3.5 Analysts are responsible for taking custody of sample containers from
their department. Any containers remaining on the various log-in carts
at the end of the working day are scanned and placed into the
appropriate cooler to ensure temperature requirements are maintained
until the analyst takes custody with the exception of aqueous samples for
metals testing, which are stored at room temperature.
8.3.6 If there are issues that prevent samples from being logged in or samples
need to be stored before shipping to a sub-contractor, place all aliquots
except volatiles in the holding cooler (C52). Samples for volatile
analysis on hold are placed in the storage bins in the VOA holding
cooler (C04).
8.3.7 Samples which are determined to be organic liquids, exhibit a strong
petroleum or chemical odor, or any samples identified as potentially
hazardous based on appearance or comments on the COC are placed in
holding cooler C32 (non-volatiles) or C55 (volatiles).
Procedures for monitoring sample storage areas are detailed in SOP GEN-023
(Laboratory Monitoring of Support Equipment).
Internal COC is constructed from LIMS data developed during sample receiving,
preparation analysis and ultimately during sample disposal. This data is collected
using unique sample identifiers built into bar codes present on sample labels.
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Each aliquot supplied by the client has a unique sample ID and bar code number.
This record is continuous and meets legal chain of custody protocol requirements
based upon the following assumptions:
8.5.1 Access to samples is limited to authorized personnel as only employees
have gate access cards and all visitors enter GCAL through the public
entrance. This entrance is locked except when under the supervision of
the receptionist. Visitors who pass through the lobby door must register
and are accompanied by authorized personnel who act as hosts.
8.5.2 All samples enter GCAL possession as described elsewhere in this SOP.
8.5.3 The key events of a sample’s life at GCAL are documented, including:
pre-analysis preparation where samples become extracts, digestates or
leachates. Following leaching, leachates may become extracts or
digestates but ultimately extract or digestate are analyzed, rendering an
end to the sample’s evidentiary significance once the data is reviewed
and approved for release. Some analyses see samples go directly from
the client-presented form (or from the leachate form) to analysis. Again,
once data is reviewed and approved, the sample’s evidentiary concern
terminates. GCAL ultimately tracks the sample’s physical departure
from control of the remaining sample or its leachate, digestate or extract
form through the destruction of the sample. During these key events,
samples are under the direct control of the person identified by the
LIMS. The date and timing of these events are also documented by the
LIMS. Specific locations within GCAL are assigned for these key events
based upon infrastructure placed in these locations. The person
identified as having accomplished the event is assumed to be working in
the given location.
8.5.4 Between these key events, samples are stored in one of three classes of
repositories: ambient temperature rooms (or shelves in rooms), coolers
operating at 4°C ± 2ºC, and freezers operating at <10°C. The location
chosen for the aliquot’s storage is based upon the analytical need and the
matrix of the aliquot. A map of sample storage location is presented in
Appendix 3 as per specification of the table in Appendix 1. The specific
use of a storage location is described in the Appendix 3 table.
8.5.5 External movement of samples is documented by the GCAL CoC form,
presented as Appendix 2.
8.5.6 Internal, LIMS-derived CoC is accomplished through the ICOC query
and report process.”
Subcontract COC / sample splitting process has evolved, requiring the following
change
8.6.1 When GCAL is not able to meet a client’s needs (eg: a particular method
is not among GCAL’s certified methods), efforts are made to minimize
delay in analysis by having the sample shipped directly from the client
to the subcontracted laboratory. When this is not possible, or when
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Effective Date: 10/19/18
Supersedes Date: 10/16/17

GCAL receives a sample aliquot that must be shipped to a subcontracted
laboratory, Project Management creates a new GCAL CoC that provides
the necessary instruction for Sample Receiving to prepare the sample(s)
for shipment.
9.0

TROUBLESHOOTING
9.1
Any issues noted with the LIMS or bar scanners shall be reported to the IT
Department as soon as possible.

10.0

POLLUTION PREVENTION
10.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.

11.0

WASTE MANAGEMENT
11.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

12.0

REFERENCES
12.1 40 CFR Part 136, Table II
12.2 SW-846 Chapter Three
12.3 SW-846 Chapter Four

13.0

TABLES, DIAGRAMS, AND FLOWCHARTS
13.1 Document review and revision history
13.2 Appendix 1 – Preservation requirements
13.3 Appendix 2 – GCAL Chain of Custody
13.4 Appendix 3 – Sample Storage Areas
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Document Review and Revision History
Note: Actions older than 5 years may be removed from this record.
Approval
Date
03/14/11

Revision
No.
10

09/28/12

11

08/20/13

12

05/13/14

13

07/15/14

14

10/03/16

15

10/16/17

15.1

10/19/18

15.2

Record of Activity

Author

Previous version

James Turner

New format. SOP revised to remove the
sample custodian position and job duties. SOP
has been revised to cover sample chain of
custody and sample integrity procedures.
Clarified procedures for sub-contracting and
added Appendix 4. Added storage areas and
included Appendix 3. Updated COC in
Appendix 2. Corrected typos.
Updated Appendix 1 (revision 4) and updated
sample storage areas.
Added additional details to Section 8.3
regarding sample storage. Updated Appendix 3
to include sample storage of liquid organic
samples for volatiles analysis (C55).
Updated signatories; added SOP title
references; revised all procedures; revised all
appendices.
Annual review – updated signatories.

Allison Naquin

Annual review – updated signatories - no
procedural changes.
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Allison Naquin
Shelley Bourgeois
Shelley Bourgeois
Shelley Bourgeois
Charlotte Saucier
William Perry
William Perry

Appendix 1

SAMPLE HANDLING GUIDELINES - WATER AND WASTEWATER SAMPLES
Parameters
Acidity
Alkalinity
Ammonia
Biochemical Oxygen Demand (BOD) and CBOD

Bromide
Carbon Dioxide
Chemical Oxygen Demand (COD)
Chloride
Chlorine, total residual or free
Chromium VI
Coliform, Fecal
Color
Cyanide, total or amenable
Ferrous Iron
Flashpoint
Fluoride
Hardness
Hydrazine
Hydrogen Sulfide
Nitrogen, Kjeldahl (TKN)
Nitrate
Nitrite
Nitrate-Nitrite (N+N)
Oil and Grease
Orthophosphate
Perchlorate
Phenolics
Phosphorus, Total
pH
Silica
Solids, Dissolved (TDS)
Solids, Suspended (TSS)
Solids, Volatile (TVS and VSS)
Solids, Total (TS)
Specific Conductance
Specific Gravity
Sulfate
Sulfide
Sulfite
Surfactants (MBAS)
Total Organic Carbon (TOC)
Total Organic Halogens (TOX)
Turbidity
VFA

Parameters
Total Metals (except mercury)
Dissolved Metals (except mercury)
Total Mercury
Dissolved Mercury

Inorganic and Conventional Parameters
Recommended
Container
Quantity (mL)
Preservative
2310 B
P,G
100
Cool, 0-6 °C
2320 B
P,G
250
Cool, 0-6 °C
4500-NH3 B/C, 4500-NH3 B/D
Cool, 0-6 °C, H2SO4 to pH <2
P,G
500
5210 B
P,G
1000
Cool, 0-6 °C
300.0, 9056A
P,G
100
None
4500-CO2 D
P,G
250
Cool, 0-6 °C
Cool, 0-6 °C, H2SO4 to pH <2
HACH 8000
P,G
50
300.0, 4500-Cl E, 9056A, 9251
P,G
100
None
4500-Cl G
P,G
100
None
100
Cool, 0-6 °C
3500-Cr B, 7196A
P,G
Cool, <10 °C, Na2S2O3
9222D
P,G (sterile)
100
NCASI Technical Bulletin 253
P,G
100
Cool, 0-6 °C
335.4, 4500-Cn G, 9012B
P,G
1000
Cool, 0-6 °C, NaOH to pH > 12
2mL HCl/100mL sample (Samples may be
3500-Fe B
P,G
100
received preserved or unpreserved)
1010A
P,G
200
None
300.0, 4500-F D, 9056A
P
100
None
HNO3 to pH < 2
2340 B
P,G
100
ASTM D1385
P,G - TLC
100
Cool, 0-6 °C
4500-S2 H
P,G
500
Cool, 0-6 °C
4500-Norg B + 4500-NH3 B/C
Cool, 0-6 °C, H2SO4 to pH <2
P,G
500
300.0, 353.2, 9056A
P,G
100
Cool, 0-6 °C
300.0, 353.2, 9056A
P,G
100
Cool, 0-6 °C
Cool, 0-6 °C, H2SO4 to pH <2
353.2
P,G
200
Cool, 0-6 °C, HCl or H2SO4 to pH <2
1664A
G
1000
4500-P E
P,G
100
Cool, 0-6 °C
314.0
P,G
100
None
Cool, 0-6 °C, H2SO4 to pH <2
420.4, 9066
G
1000
Cool, 0-6 °C, H2SO4 to pH <2
365.1
P,G
50
+
P,G
100
None
4500-H B, 9040C
4500-SiO2 C
P
100
Cool, 0-6 °C
2540 C
P,G
200
Cool, 0-6 °C
2540 D
P,G
200
Cool, 0-6 °C
2540 E
P,G
200
Cool, 0-6 °C
2540 B
P,G
200
Cool, 0-6 °C
2510 B, 9050A
P,G
100
Cool, 0-6 °C
2710 F
P,G
100
Cool, 0-6 °C
300.0, 4500-SO4 E, 9038, 9056A
P,G
100
Cool, 0-6 °C
4500-S2 D, 4500-S2 F, 9034
P,G
500
Cool, 0-6 °C, Zn acetate, NaOH to pH > 9
4500-SO3 B
P,G
100
None
5540 C
P,G
500
Cool, 0-6 °C
5310 B, 9060A
P,G (amber) 2 x 40mL vials Cool, 0-6 °C, HCl or H2SO4 to pH <2
Cool, 0-6 °C, H2SO4 to pH <2, Na2SO3
9020B
G (amber)
200
180.1, 2130 B
P,G
100
Cool, 0-6 °C
GCAL SOP WL-070
G - TLC
3 x 40mL vials Cool, 0-6 °C
Metals
Method

Method
200.7, 200.8, 6010C, 6020A
200.7, 200.8, 6010C, 6020A
245.2, 7470A
245.2, 7470A

Parameters

Method

Recommended
Container
Quantity (mL)
P,G
250
P,G
250
P,G
125
P,G
125
Organic Parameters
Recommended
Container
Quantity (mL)

Immediately
Not specified
28 days
6 months
14 days
7 days
28 days
48 hours
48 hours
28 days
28 days
48 hours
28 days
28 days
28 days
15 minutes (field test)
28 days
7 days
7 days
7 days
7 days
28 days
28 days
28 days
7 days
15 minutes (field test)
48 hours
28 days
28 days
48 hours
28 days

Preservative
HNO3 to pH < 2
Filter on site HNO3 to pH < 2
HNO3 to pH < 2
Filter on site HNO3 to pH < 2

Holding Time
6 months
6 months
28 days
28 days

Preservative
Cool, 0-6 °C, HCl to pH <2, Na2S2O3 if
residual chlorine present

Holding Time
14 days, 7 days if not acid
preserved
14 days, 7 days if not acid
preserved
14 days
14 days
7 days to extraction, 40 days
from extraction to analysis

Volatile Organics

602, 624, 8021B, 8260B

G-TLS

3 x 40mL vials

EDB/DBCP

8011

G-TLS

2 x 40mL vials

Cool, 0-6 °C, HCl to pH <2 acceptable

Alcohols and Glycols
Dissolved Gases
Semivolatile Organics, PAHs, Pesticides,
Herbicides, Organophosphorus Pesticides

8015C
RSK-175
608, 619, 625, 8270C or D, 8310,
8081B, 8151A, 8141B

2 x 40mL vials
2 x 40mL vials

Cool, 0-6 °C
Cool, 0-6 °C

2 x 1 Liter

Cool, 0-6 °C

PCBs

608, 8082A

G-TLS
G-TLS
G-TLC
(Amber)
G-TLC
(Amber)

2 x 1 Liter

Cool, 0-6 °C

Explosives

8330A and B

G-TLC

2 x 1 Liter

Cool, 0-6 °C

Formaldehyde, Acetaldehyde

8315A

G-TLC

500

Cool, 0-6 °C

TPH-GRO

8015C

2 x 40mL vials

TPH-DRO, TPH-ORO

8015C

Volatile Petroleum Hydrocarbons (VPH)

MADEP VPH

Extractable Petroleum Hydrocarbons (EPH)

MADEP EPH

TRPH, DRO

FL-PRO, OKDRO, TNEPH

G-TLS
G-TLC
(Amber)
G-TLS
G-TLC
(Amber)
G-TLC
(Amber)

TPH

TX1005/1006

G-TLS

3 x 40mL vials

2 x 1 Liter

Holding Time
14 days
14 days
28 days
48 hours
28 days
15 minutes (field test)
28 days
28 days
15 minutes (field test)
24 hours
8 hours
48 hours
14 days

Cool, 0-6 °C, HCl to pH <2
Cool, 0-6 °C, HCl to pH <2 acceptable

3 x 40mL vials

Cool, 0-6 °C, HCl to pH <2

2 x 1 Liter

Cool, 0-6 °C, HCl to pH <2

2 x 1 Liter

Cool, 0-6 °C, HCl or H2SO4 to pH <2
Cool, 0-6 °C, HCl to pH <2

1 year
7 days to extraction, 40 days
from extraction to analysis
3 days to derivitize, 3 days to
analysis
14 days
7 days to extraction, 40 days
from extraction to analysis
14 days
14 days to extraction, 40 days
from extraction to analysis
7 days to extraction, 40 days
from extraction to analysis
14 days to extraction, 14 days
from extraction to analysis

Reference: 40CFR Part 136 Table II, SW846 Table 3-2 and Table 4-1
G: Glass

TLC: Teflon lined cap

P: Polyethylene

TLS: Teflon lined septum

Revision 4, 5/9/14

All Standard Methods Reference 22nd Edition except Fecal Coliform, which references on-line (1997) edition

Appendix 1 cont.

SAMPLE HANDLING GUIDELINES - SOIL AND WASTE SAMPLES
Ammonia
Ash
Bromide
Chloride

Inorganic and Conventional Parameters
Method
Container Type
Digestion/ Analysis
4500-NH3 B/C, 4500-NH3 B/D
P,G
10 g
ASTM D482
P,G
10 g
9056A
P,G
10 g
9056A, 9251
P,G
10 g

Preservative
Cool, 0-6 °C
Cool, 0-6 °C
None
None

Chromium VI

7196A

Cool, 0-6 °C

Cyanide, total
Flashpoint/Ignitability
Flouride
Heat of Combustion
Hydrazine
Nitrate
Nitrite
Oil and Grease
Phenolics
Phosphorus, Total
pH
Reactive Cyanide
Reactive Sulfide
Solids, Total (TS)
Specific Gravity
Sulfate
Sulfide
Nitrogen, Kjeldahl (TKN)
Total Organic Carbon (TOC)
Total Organic Halogens (TOX)
Viscosity
VFA

9012B
1010A/1030
9056A
5050/ASTM D240
ASTM D1385
353.2, 9056A
353.2, 9056A
9071B
9066
365.1
9045D
SW-846 Chapter 7/9012B
SW-846 Chapter 7/9034
2540 G
2710 F
9038, 9056A
9034
4500-Norg B + 4500-NH3 B/C
9060A
9056A
ASTM D445
GCAL SOP WL-070

Parameters
Total Metals (except mercury)
Total Mercury

Method
6010C, 6020A
7471B

Parameters

Parameters
Volatile Organics

P,G

Method
8021B, 8260B

Alcohols and Glycols
8015C
Semivolatile Organics, PAHs, Pesticides, 8270C or D, 8310, 8081B,
Herbicides, Organophosphorus Pesticides 8151A, 8141B

2.5 g

P,G
10 g
P,G
NA
P,G
10 g
P,G
1g
P,G - TLC
10 g
P,G
10 g
P,G
10 g
G
30 g
G
10 g
P,G
1g
P,G
20 g
P,G
10 g
P,G
10 g
P,G
10 g
P,G
10 g
P,G
10 g
P,G
10 g
P,G
10 g
P,G
0.1 g
G
1g
P,G
500
G - TLC
10 g
Metals
Container
Digestion/ Analysis
P,G
1g
P,G
0.6 g
Organic Parameters
Container
Digestion/ Analysis

Cool, 0-6 °C
None
None
None
Cool, 0-6 °C
None
None
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
None
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
None
Cool, 0-6 °C,
Cool, 0-6 °C
Cool, 0-6 °C
Cool, 0-6 °C
None
Cool, 0-6 °C

Holding Time
28 days
28 days
28 days
28 days
30 days to extraction, 7 days from
extraction to analysis
14 days
Not specified
28 days
28 days
14 days
28 days
28 days
28 days
28 days
28 days
Analyze as soon as possible
28 days
28 days
28 days
28 days
28 days
7 days
28 days
28 days
28 days
Not Specified
28 days

Preservative
None
Cool, 0-6 °C

6 months
28 days

G-TLS

5g

G-TLS

10 g

Preservative
Cool, 0-6 °C, Preserve with
DI Water, Sodium Bisulfate,
or Methanol
Cool, 0-6 °C

G-TLC

30 g

Cool, 0-6 °C

PCBs

8082A

G-TLC

30 g

Cool, 0-6 °C

Explosives

8330A and B

G-TLC

10 g

Cool, 0-6 °C

Formaldehyde, Acetaldehyde

8315A

G-TLC

25 g

TPH-GRO

8015C

G-TLS

5g

TPH-DRO, TPH-ORO

8015C

G-TLC

30 g

Volatile Petroleum Hydrocarbons (VPH)

MADEP VPH

G-TLS

5g

Extractable Petroleum Hydrocarbons
(EPH)

MADEP EPH

G-TLC (Amber)

10 g

TRPH

FL-PRO

G-TLS

25 g

TPH

TX1005/1006

G-TLS

10 g

Parameters
Volatiles
Semivolatiles, Pesticides, Herbicides
Mercury
Metals

Method
1311/1312/8260
1311/1312/8270/8081/8151
1311/1312/7470
1311/1312/6010

G: Glass

TLC: Teflon lined cap

P: Polyethylene

TLS: Teflon lined septum

Holding Time
14 days (48 hours to preserve if
collected in EnCores). Freeze DI
preserved within 48 hours.
14 days
14 days to extraction, 40 days from
extraction to analysis
1 year

14 days to extraction, 40 days from
extraction to analysis
7 days to leach, 3 days to derivitize, 3
Cool, 0-6 °C
days to analysis
Cool, 0-6 °C, Preserve with 14 days (48 hours to preserve if
Methanol
collected in EnCores)
14 days to extraction, 40 days from
Cool, 0-6 °C
extraction to analysis
Cool, 0-6 °C, 1 mL
methanol for every 1 g
28 days
soil/sediment
14 days to extraction, 40 days from
Cool, 0-6 °C
extraction to analysis
14 days to extraction, 40 days from
Cool, 0-6 °C
extraction to analysis
If 5030 used for collection:
cool ≤-10 °C, If 5035A used
14 days to extraction, 14 days from
for collection: Cool, 0-6 °C,
extraction to analysis
preserve with Sodium
Bisulfate, DI, or Methanol.

TCLP/SPLP Parameters
Holding Time from
Holding Time from
TCLP Extraction to
TCLP/Preparative
Container/ Sample
Preparative
Extraction to Analysis (days)
Size
Extraction (days)
Quart P,G / 25 g
NA
14
Quart P,G / 100 g
7
40
Quart P,G / 100 g
NA
28
Quart P,G / 100 g
NA
180

Reference: SW846 Table 3-2 and Table 4-1, SW846 Method 1311 8.5

Revision 4, 5/9/14

Holding Time

Preservative
Cool, 0-6 °C
None
None
None

Chain of Custody Record

Appendix 2

GCAL USE ONLY

7979 GSRI Ave., Baton Rouge, LA 70820-7402
Phone: 225.769.4900 • Fax: 225.767.5717 • www.gcal.com

Report to:

Bill to:

Client:__________________________________

Client:__________________________________

Address:________________________________

Address:________________________________

used  yes  no

________________________________

________________________________

Contact: ________________________________

Contact: ________________________________

intact  yes  no

Phone: ________________________________

Phone: ________________________________

E-mail: ________________________________

E-mail: ________________________________

P.O. Number

Analytical Requests & Method

GCAL use only:
Custody Seal

Temperature °C __________________

 Dissolved Analysis Requested

Project Name/Number

Matrix1

Date

 Lab filtered
Time
(2400)

Comp

Grab

Sample Description

No
Containers

Preservative

Air Bill No:
Turn Around Time (Business Days):  24h*  48h*  3 days*  1 week*  Standard (Per Contract/Quote)
Relinquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Relinquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Relinquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Matrix1: W = water, S = solid, L = liquid, T = tissue

								
*Requires prior approval, rush charges may apply.

Note:

By submitting these samples, you agree to GCAL’s terms and
conditions contained in our most recent schedule of services.

We cannot accept verbal changes. Please email written changes to your PM.

WHITE: CLIENT FINAL REPORT - CANARY: CLIENT

 Field filtered
Sampled By:

Appendix 3
Extract for LIMS

Container Locations
Code
NE
RECEIVING
SUBOUT
AIRBORNE
BR CARGO
CENTRAL
COURIER
CUST
DHL
FEDEX
UPS
CO1
CO2
CO3
CO4
CO5
C15
C18
C22
C24
C30
C31
C32
C33
C47
C51
C54
C55
EXT
F33
F38
F39
F44
F45
F48
F51
LPD
MET
METP
METS
MT1
OTHER
SCC

Name
NEVER EXISTED (Login Error)
RECEIVING AREA
SENT TO SUBCONTRACTOR
AIRBORNE
BR CARGO
CENTRAL FREIGHT
GCAL COURIER
CUSTOMER
DHL
FED-EX
UPS
WALKIN COOLER 01 - OOS
LOGIN HOLDING COOLER - OOS
HAZARDOUS COOLER - OOS
SR-C04-VOA-TEMPORARY
EXTRACTIONS COOLER - OOS
GCSV COOLER - OOS
GCVOA COOLER - OOS
MSV-C22-VOA-SOLID
SRH-WI24-SV-AQ-NV-SOIL
MSV-C30-VOA-AQ
BPL-WI31-ALL-EXTENDED
SRH-C32-LIQ-ORG
BMH-WI33-WLG-AQ
GCV-C47-VOA
MSV-C51-VOA-AQ
MSV-C54-VOA-AQ-PAST-HOLD
SRH-C55-2-LIQ-ORG
EXTRACTIONS
SR-F33-SVO-EXT-TX1005-SOIL
SR-F38-BT
SR-F39-BT
SR-F44-1-BT
MSV-F45-AQ-PRESERVED-SOLID
SR-F48-BT
SR-F51-BT
LAB PACK DISPOSAL
METALS LAB
METALS PREP
METS-SC2-METAL-AQ-UNDIG
MOBILE TRAILER 1
OTHER
SAMPLE COMPLETELY CONSUMED

SCDA

SAMPLE CONSUMED DURING ANALYSIS

6

STD
TCLP
WET

SENT TO DISPOSAL
TCLP COOLER
WET LAB
SR-WALL-TEMP-COD-RUSH-&-DISPOSAL
SR-SHELF-TEMP-METALS

4
3
3
3
3

SRW
SRS

Is Secure

Default For Company
Login Dest

Sort Item
0
0
0
1
1
1
1
1
1
1
1
7
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
4
3
3
3
3
3
3
3
4
3
3
3
4
6
6

USA ENVIRONMENTAL, INC.

STANDARD OPERATING PROCEDURE
FOR FIELD RADIOGRAPHIC X-RAY

STANDARD OPERATING PROCEDURE
FIELD RADIOGRAPHIC UNIT (X-RAY)

1.

INTRODUCTION

This Standard Operating Procedure (SOP) is for use by USA Environmental, Inc. (USA) personnel who are
trained and assigned to use the Field Radiographic Unit (X-Ray) in the performance of their assigned task.
This SOP makes provisions for the use, testing, maintenance, and storage of the unit. It is the responsibility
of the User to know and follow all applicable Federal, State, and local laws and regulations regarding the
use of the Radiographic Unit. This SOP is not a stand-alone document and is to be used with other
applicable reference material.
2.

REFERENCES

This SOP was prepared using the following reference material:
•

USA Corporate Safety and Health Plan

•

OSHA 10 CFR Part 20

•

EM 385-1-1, Section 6.E

•

ER 385-1-80

•

Applicable Sate and Federal Regulations

•

Owner's/Operator's Manual.

3.

WARNINGS AND PRECAUTIONS

Radiation is extremely hazardous to the human body, and unnecessary exposure to radiation, no matter
how small, is too much. Safety is the most important consideration when using x-ray equipment. Therefore,
to ensure the safety of all personnel, the following warnings and precautions will be adhered to when x-ray
equipment is utilized on a project site:
•

Only trained, Authorized User (AU) personnel will operate the equipment.

•

AU personnel must be enrolled in a dosimeter/film badge program.

•

Radiographic unit must be registered in the usage State (if required).

•

Radiographic unit’s calibration must be current and documentation maintained on file.

•

AU personnel will be familiar with Federal, State, and local laws or regulations governing this type
of equipment.

•

AU personnel must establish a minimum 100 foot restricted area before use.

•

Never use the radiographic unit with unauthorized personnel in the restricted area.

•

Radiographic unit will be properly stored and secured when not in use.

•

AU personnel will wear dosimeter/film badge during unit use.

•

Report any known or suspected overexposure immediately to the UXO Safety Officer (UXOSO),
Radiation Safety Officer (RSO) and Supervisor.

•

Radiographic unit will not be used in an unauthorized, unlawful or unsafe manner.

•

Personnel will report all violations immediately to the UXOSO, RSO or Supervisor.

•

AU personnel will maintain control of the unit and key at all times when in use.
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STANDARD OPERATING PROCEDURE
FIELD RADIOGRAPHIC UNIT (X-RAY)
•

Only an appropriate number of pulses will be used to radiate a given item.

•

AU personnel will receive refresher training if more than 90 days has elapsed between usages.

•

Personnel in the unrestricted work area will be informed of the hazards prior to use.

•

Radiographic unit will be calibrated and leak tested in accordance with (IAW) manufactures
recommendations.

•

AU personnel will stay at a minimum of 20 feet to the rear of the unit during operation or the fullest
extension of the remote control cable when used.

•

Be aware that the x-ray unit contains printed circuits, capacitors, and other electronic components
which generate high voltage and x-rays.

•

Misuse or carelessness during operation could result in injury or death.

•

Film developer pods contain jellied, caustic chemical reagents. If contact with the skin occurs, wipe
off immediately and wash the affected area with plenty of water.

•

Use care when discarding or disposing of materials still containing pod chemicals.

•

Remove all electrical power to the x-ray unit before removing the x-ray tube.

4.

PROCEDURES

The radiographic unit will be operated in a manner consistent with the manufactures recommendations,
owner's/operator's manual, Federal, State and Local laws and regulations, and within the limitations of the
unit. All AU personnel will be trained in the proper use of the unit and assigned and enrolled into a
dosimeter/film badge program prior to their use of the unit. AU personnel will read the owner's/operator's
manual prior to initial use and will receive refresher training when more than 90 days has elapsed since
their last usage of the unit. Procedures for Digital radiographic units (non-film producing) will be followed in
accordance with the Vidisco instruction manual located in the equipment case.
4.1

PREPARATION
a. Ensure all necessary components are present.
b. Ensure the battery is charged.
c.

Ensure the key is in the AU’s possession.

d. Issue and ensure dosimeter/film badges are worn by AU personnel.
e. If not installed, install battery IAW owners/operators manual.
f.

Attach remote cable (if this method is being used).

g. Prepare film cassette IAW owners/operators manual or 4.1.1.
h. Prepare processor IAW owners/operators manual.
i.

Establish the 100 foot restricted area of operations and post signs as required.

j.

Inform personnel in the unrestricted area of the hazards associated with this type of operation.

k.

Proceed to the items location.

4.1.1

RADIOGRAPHIC FILM PREPARATION (8 x 10 Inch)

1. Place cassette front-down with pressure plate unlocked. Press blue latch buttons simultaneously
and open back, laying it out flat.
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STANDARD OPERATING PROCEDURE
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2. Place negative envelope, with printed side up and arrows pointing away from orange tongue,
between two (2) blue guidelines in cassette. Hook tab fold of envelope over end of orange
tongue.
3. Close cassette back, pushing down on edge of back just beyond blue buttons, so that both
buttons latch shut.
4. With pressure plate still unlocked, slowly pull on bottom of the negative envelope (area with
printed arrows), withdrawing envelope from the cassette.
5. Press pressure plate down on side near hinges, then on side near blue buttons, so that all
pressure plate locks move forward and hold the pressure plate down. All four (4) locks must be
locked to ensure maximum intensifying screen/film contact.
NOTE: When the pressure plate is locked, the pressure release bar will protrude from the end of the
cassette and a blue stripe will be visible.
4.2

USE
a. Place film cassette for operational use, do not move item being x-rayed.
b. Place radiographic unit for operational use.
c.

Check restricted area (100 foot minimum) for unauthorized personnel.
"IF UNAUTHORIZED PERSONNEL ARE IN THE RESTRICTED AREA, STOP
OPERATIONS, NOTIFY UXOSO OR SUPERVISOR, DO NOT RESUME OPERATIONS
UNTIL SITUATION HAS BEEN CORRECTED"

d. Select number of pulses.
e. Select 15 or 60 second delay if not using remote cable.
f.

Re-check restricted area.

g. Insert key into unit and turn to the "on" position.
h. Operate delay timer (push button under handle) and retire to a 20 foot minimum safe distance
behind the unit or retire to the extended length of the remote cable, remaining behind the unit,
and operate cable button;
i.

Remain at a safe distance until operation (pulses) has functioned.

j.

After unit operates, return to unit and turn key to "off" position and remove.

k.

Retrieve unit and film cassette.

l.

Process film IAW owners/operators manual or review Troubleshooting of Film in Attachment 3 if
necessary.

m. Record number of pulses used in the control log (Attachment 1).
n. Repeat steps 4.1 g and j and steps 4.2 a through m if necessary, if not proceed to step m.
o. Inform personnel of completed operations and “release” restricted area.
p. Remove battery, clean and secure unit and cassette components.
q. Complete the control log entries (Attachment 1).
r.

Collect dosimeters/film badges and enter data into dosimeter log IAW 4.7.
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4.2.1

PROCESS RADIOGRAPHIC FILM (8 x 10 Inch)

1. Slide an 8 x 10 inch film positive sheet into the loading tray, with developer-pod-side up and podend into tray. Slide sheet below metal slide until distinct resistance is felt and sheet lies within the
recessed area of the tray.
2. Insert loading tray into the processor insertion slot until fully seated.
3. With cassette front upward and pressure plate downward, slide the cassette into the loading tray
with film tab inward. Tab must feed between the metal lip and the metal slide. Press down on the
cassette edges and slide the cassette in until fully seated.
4. Turn the handle four (4) full turns in a clockwise manner or until the film drops into the processing
tray and allow film to remain in the processing tray for 1 minute.
5. Lift processing tray lid and remove radiographic film from tray, view results, being careful of the
pod development chemicals. Apply film protective coating if necessary.
NOTE: Clean rollers after approximately every third print and before placing the unit
into storage. Use warm-soapy water, alcohol swabs, or travel type wipes and dries.
4.3

MAINTENANCE
a. Remove all components from the carrying case(s) and clean case(s).
b. Clean individual components IAW owners/operators manual.
c.

Report any damage/defects to the UXOSO, RSO, and Supervisor.

d. Record maintenance performed and findings in the maintenance log.
e. Do not insert battery or key during maintenance.
4.4

BATTERY CHARGING
a. Ensure on/off switch of unit is off and key is not installed.
b. Insert battery into the unit.
c.

Connect the ac power cable to the receptacle on the unit (located at the rear of the unit, bottom,
left side) and to a power source.

d. Disconnect the ac power cable after no more than 12 hours.
e. Remove the battery, and place unit, battery, and ac power cable back into the carrying case.
f.
4.5

Secure the case.
TESTING AND REGISTRATION

a. Ensure State Registration is current (as required), if not current, cease use and submit for new
registration.
b. Ensure calibration is current, if not current, cease use and submit unit for calibration.
c.

Leak testing is performed by the manufacturer, leak test every 25,000 pulses or at the discretion
of the manufacturer.

d. Ensure current documentation is maintained with the unit, on site, for review.
4.6

STORAGE
a. Radiographic unit will be stored in a safe and secure manner against theft and unauthorized use.
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b. Ensure key or battery is not installed in the unit during storage.
c.

Ensure units carrying case is locked (either internal lock or external padlock).

d. Ensure carrying case is secured in a room away from other personnel.
e. Maintain limited access to the room in which the carrying case is stored.
f.

Ensure only AU personnel access unit for maintenance or use.

g. Perform and record an inspection and inventory (Attachment 2) of the unit and its components on
a monthly basis, before shipment to the manufacturer, and upon return.
4.7

DOSIMETER AND FILM BADGE
a. Complete entries in the log for each individual issued a dosimeter/film badge.
b. Package and ship film badges IAW lab requirements at the prescribed intervals for review.
c.

Package and ship film badge(s) immediately to lab if a known or suspected radiation incident or
overexposure has occurred.

d. Notify the appropriate personnel as required (UXOSO, RSO, PM, etc).
5.

SPECIAL INSTRUCTIONS

Due to the hazards associated with radiation, AU personnel must assume responsibility for the proper use
of this equipment. Special care will be taken to ensure personnel are not intentionally or accidentally
radiated. The use of safety measures such as dosimeters/film badges, restricted areas, safe distances,
proper pulse usage, engineering controls and training are paramount in keeping with SAFE WORK
PRACTICES.
“Personnel are to report any safety or operational violations immediately to the
proper authority”.
Exposure records will be maintained on all User personnel. These records will be kept IAW OSHA 29 CFR
1910.96 (n), OSHA 29 CFR 1926.53 (p) and EM 385-1-1, Section 6.E.10.
6.

SUMMARY

User Personnel will follow this SOP in the performance of their assigned tasks. AU Personnel will become
familiar with the required reference material and will adhere to the use of Safe Work Practices, Warnings,
and Precautions while operating Radiographic Equipment. This SOP establishes guidance and procedures
to minimize the potential exposure to radiation hazards.
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ATTACHMENT 1
FIELD RADIOGRAPHIC CONTROL LOG (X-RAY)
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PROJECT LOCATION:
INSTRUMENT MAKE: Golden

TASK NUMBER:
INSTRUMENT MODEL:

PAGE:
SERIAL NUMBER:

STATE REGISTRATION NUMBER:

CALIBRATION DATE: DUE:

DATE REGISTRATION EXPIRES:

# OF PULSE COUNTS BROUGHT FORWARD:

DATE

May 2017

SITE/GRID #

ITEM DESCRIPTION

# OF PULSES USED

INITIALS OF AU

REMARKS
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DATE

SITE/GRID #

ITEM DESCRIPTION

# Of Pulses This Page:

# OF PULSES USED

INITIALS OF AU

REMARKS

Signature of Ending AU:

Balance Brought Forward:
Total:

Carry this total forward to the next page.

* USE SEPARATE ENTRY FOR EACH X-RAY PRINT TAKEN.
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ATTACHMENT 2
FIELD RADIOGRAPHIC
INSPECTION AND INVENTORY RECORD
(X-RAY)
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PROJECT LOCATION:
INSTRUMENT MAKE: Golden

DATE:

INSTRUMENT MODEL:

PERFORMED BY:

SERIAL NUMBER:

SIGNATURE:

CALIBRATION DATE: DUE:

ITEM

COMPONENT:

DESCRIPTION:

1.

X-RAY CARRYING CASE

Case used to hold the unit and accessory items.

2.

CARRYING CASE KEYS (2)

Identical keys used to secure the carrying case.

3.

X-RAY UNIT

Operating and control unit with X-Ray tube.

4.

X-RAY UNIT KEYS (2)

Identical keys used to turn unit on and off.

5.

AC POWER CABLE

Provides ac power to the unit.

6.

REMOTE CONTROL CABLE

Provides for remote operation of the unit.

7.

BATTERY

Supplies operational power to the unit.

8.

CASSETTE, 8 X 10 INCH

Holds the radiographic film, 8 x 10 inch.

9.

LOADING TRAY 8 X 10 INCH

Holds the cassette in the processor.

10.

PROCESSOR FOR 8 X10 INCH

Processes the radiographic film, 8 x 10 inch.

11.

PROCESSOR CARRING CASE

Case used to hold processor and accessory items

12.

POLYVINYL-LEAD SHEET (4)

Shields film from radiation scatter.

13.

PENETRAMETER (1)

Aid for exposure, size, and orientation of item.

14.

TAPE

Used to secure the penetrameter or cassette.

15.

RULER

Used to measure unit to cassette distance.

PRESENT

CONDITION

REMARKS

OPTIONAL USE ITEMS

SPARE ITEMS
16.

X-RAY TUBE

Replacement tube, X-Ray Unit.

17.

O-RING (2)

Replacement O-ring, X-Ray tube cap.

18.

8-AMP FUSE (2)

Replacement fuse, ac power cable receptacle.

19.

15-AMP FUSE (2)

Replacement fuse, dc circuitry.
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SPARE ITEMS
20.

¼-AMP FUSE (2)

Replacement fuse, ac charger circuitry.

21.

INCANDESCENT LAMP (2)

Replacement bulbs, radiation warning light.
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ATTACHMENT 3
TROUBLESHOOTING RADIOGRAPHIC FILM
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TROUBLESHOOTING RADIOGRAPHIC FILM

The following list contains problem indicators associated with exposure and/or processing of radiographic
film. Below each indicator is a possible reason(s) for the AU to review for possible corrective action.
•

•

Black radiograph (no exposure)
−

Negative envelope not removed;

−

Faulty x-ray source (no x-rays emitted), check source.

Radiograph too dark
−

•

Clear radiograph (extreme overexposure)
−

•

•

−

Dust on positive sheet;

−

Felt strips on cassette not clean.

Black specks

•

•

Negative sheet not handled with sufficient care (squeezed or kinked).

Blurred image
−

Cassette pressure plate not locked or not fully locked;

−

Subject or cassette in motion during exposure to x-rays.

Poor image quality
−

Radiograph processed for too short a time;

−

Unsuitable processing temperature.

Portion of image too light, or missing (x-ray fog)
−

•

Negative sheet not engaged on orange tongue of cassette.

Blotch, V-shape, crescent shape or “static trees”
−

•

Intensifying screen in cassette dirty.

Black line along narrow edge of radiograph
−

•

Process rollers dirty.

White specks

−
•

Film overexposed.

Repeated dot pattern
−

•

Negative loaded backwards.

Radiograph too light
−

•

Film underexposed.

Loaded cassette was exposed to extraneous radiation.

Image washed out, gray cast over entire radiograph (chemical fog)
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−
•

Outer edge of radiograph too light (light fog)
−

•

•

−

“Hesitation” marks caused by uneven roller speed with manual drive;

−

Dirt located on rollers.

Overall vertical streaks

Positive sheet was peeled away too slowly from the negative sheet (if possible, blot developer
off carefully with a paper towel immediately after separation, or do not coat that portion of the
radiograph).

Negative sheet envelope difficult to remove
−

•

Radiograph was coated improperly, or coated in a cold environment (coat in warmer
temperature).

Bits of developer adheres to the radiograph
−

•

Light leak in the processing chamber of the processor (keep processor out of direct sun).

Horizontal dark lines across radiograph

−
•

Negative sheet stored too long in cassette without envelope, with pressure plate locked.

Light area in a line on radiograph (light fog)
−

•

Positive sheet stored at high temperature (affecting chemicals in pod).

Negative sheet not loaded between the two (2) blue guidelines in cassette.

Mask adheres to the radiograph border
−

Positive sheet not peeled away from negative sheet correctly.

This space is intentionally left blank.
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EPA 1010A
1.0

SCOPE AND APPLICATION
1.1
An automated Pensky-Marten closed cup tester is utilized to determine the
flashpoint of both liquid and solid samples. Solids samples, however, do not fall
within the scope of this method because of the inability to stir and uniformly heat
the sample. If this method is requested on a soil sample in lieu of EPA1030,
include a case narrative.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Water and Solid

3.0

SUMMARY OF TEST METHOD
3.1
The sample is heated at a slow, constant rate (9-11 oF/min) with continual stirring
(105 rpm ± 15). As the sample is heated, a small electric heated coil is directed
into the cup every 2oF with simultaneous interruption of stirring until a flashpoint
is detected by the thermal detector. By definition, the flashpoint is the lowest
temperature at which the vapors above the sample will ignite when subjected to a
source of ignition.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions).

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
None

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
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7.3

7.4
7.5

The appropriate personal protective equipment (PPE) must be worn when
working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Herzog HFP-339-Automated Pensky Marten Closed Cup Flashpoint Tester
8.2
Fire extinguisher
8.3
PT-100 thermometer
8.4
Thermal detector
8.5
Electric igniter
8.6
Brass cup with lid
8.7
Stirring cable
8.8
Disposal container labeled flashpoint waste
8.9
Aluminum pans
8.10 Matches or lighter

9.0

REAGENTS AND STANDARDS
9.1
Standards – all standards used must be pure material or from prepared certified
solutions. A copy of the accompanying certificate of analysis (CoA) must be kept
on file. Stock standards are to be stored according to manufacturer’s instruction
and will expire on the date specified by the manufacturer. Label all working
standards with date prepared, concentration, standard ID number, expiration date
and the initials of individual preparing the standard. Record all standard
preparations in the Standard Preparation Logbook. Label prepared standards as
described in SOP GEN-006 (Standard & Reagent Traceability, Documentation,
and Preparation).
9.1.1 o-Xylene (QC); known flashpoint of 90oF

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in glass containers and stored at the laboratory using
conditions required by 40CFR 136 or reference method.
10.4 For residual fuel oil samples, container should be filled between 85-95%. For all
other sample types, the container should be between 50-85% full. It is not
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10.5

recommended that a sample aliquot be pulled from a container that is less than
50% full, as excessive headspace can affect test results.
Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – ≤ 28˚C / 50˚F, but not frozen
11.2 Maximum holding time – Not specified by method

12.0

QUALITY CONTROL
12.1 One laboratory control sample (LCS) shall be analyzed per batch, a maximum of
twenty samples. The LCS is a standard with a known flashpoint, and is analyzed
to demonstrate that preparation and analytical systems are in control.
12.2 One laboratory duplicate (DUP) shall be analyzed per batch, a maximum of
twenty samples.
12.3 Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 o-Xylene is used as the QC standard and has a known flashpoint of 90 oF
13.2 To run:
13.2.1 Press “Start”.
13.2.2 Type in the sample number.
13.2.3 Press “Start” again.
13.2.4 Use program 3 for QC.
13.2.5 Type in flashpoint (90oF).
13.2.6 Press “Start” at least 3 times until the program begins.

14.0

PROCEDURE
14.1 Pre-analysis Procedure
14.1.1 Use a thermometer to determine the ambient temperature of the room.
Record the temperature in the flashpoint logbook.
14.1.2 All samples should be tested for ambient flashpoint before being loaded
onto the sample apparatus
14.1.3 Place a small amount (approximately 2 mL or 2 g) of sample in an
aluminum pan.
14.1.4 Pass a lighted match or burning lighter 1 to 1½ inches above the sample.
Do not touch the flame to sample.
14.1.5 If the sample vapors ignite, the result should be recorded as ambient in the
flashpoint logbook and reported as <ambient temperature in the text field
in LIMS.
14.1.6 If the sample does not ignite, proceed to section 14.2 in this standard
operating procedure.
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14.2

14.1.7 Record the barometric pressure in the Flashpoint Logbook in mm Hg. The
barometric pressure can be obtained from National Weather Service at the
following site:
http://forecast.weather.gov/MapClick.php?map.x=84&map.y=106&MapT
ype=3&site=LIX&CiTemplate=1
Sample Procedure
14.2.1 Liquid samples
14.2.1.1 Shake samples thoroughly and fill brass cup slightly past the
line. This should take approximately 75 mL of sample.
Samples of very viscous material may be heated gently to aid
in obtaining a homogenous sample with the lid/cap slightly
loosened to avoid pressure build-up. Never heat to a
temperature greater than 32°F below a known flashpoint. If the
sample is suspected of containing volatile contaminants, do not
heat.
14.2.1.2 Place brass cup with sample in the heating block so that the
three circular keys fit into the corresponding slots.
14.2.1.3 Turn the locking arm to the left to lock the brass cup into
position.
14.2.1.4 Place the cup lid on the brass cup so that the rectangular key
fits in the cover slot and is snug.
14.2.1.5 Carefully insert the PT-100 thermometer and thermal detector
into the correct slots on the cup lid.
14.2.1.6 Check the igniter filament for damage. It should have fairly
uniform distance between the coils. Replace if damaged.
14.2.1.7 Place the drive rod arm into the appropriate slot on the top of
the cup.
14.2.1.8 Attach the stirring cable to both the cup lid and the stirrer
coupling.
14.2.1.9 From the instrument display, press the “Start” button. Enter the
sample number or sample ID and press “Start” again.
14.2.1.10 Use the right cursor to select Program 7 and press “Start”.
NOTE: This is a screening program and should only be used when the
flashpoint is unknown. If the flashpoint of the sample is already
known, proceed directly to step 22 in this Standard Operating
Procedure.
14.2.1.11 At this point the instrument display will ask for an expected
flashpoint. For unknown samples, use the key pad on the
instrument display to type in the number 120oF. This allows the
instrument to screen the sample over the range from ambient to
170oF.
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14.2.1.12 Once again, press “start”. The phrase “START TEST?” should
appear. Press “start” one final time to start the analysis.
14.2.1.13 At this point the instrument should perform a series of checks.
The analyst should verify that the igniter coil is working and
the drive rod arm is detecting the proper zero position.
14.2.1.14 Once the flashpoint has been detected or the instrument reaches
170oF without detecting a flashpoint, the analysis will stop and
the analyst will be alerted with an alarm.
14.2.1.15 To turn off the alarm, the analyst should hit the “Stop Bell”
button.
14.2.1.16 Immediately following the analysis, the cooling system will
turn on. Once the instrument is cooled to an acceptable level,
once again the alarm will be sounded and the analyst should hit
the “Stop Bell” button to turn it off.
14.2.1.17 The test result shown in the display should be recorded in the
flashpoint logbook.
14.2.1.18 If the instrument reaches 170oF without detecting a flashpoint,
the result should be recorded as >170oF in the text field in
LIMS. If this is the case, the analyst should move on to the
next sample.
14.2.1.19 If a flashpoint is detected below 170oF, it must be verified.
14.2.1.20 At this point, the apparatus should be carefully taken apart and
all parts cleaned with a suitable solvent (deionized water,
acetone, methanol, etc.).
14.2.1.21 To verify a flashpoint or run a known flashpoint, a fresh aliquot
of sample should be used.
14.2.1.22 Set up a fresh aliquot of sample using steps 1 through 8 in this
Standard Operating Procedure.
14.2.1.23 From the instrument display, use the right cursor to select
Program 3 and press “Start”. Any flashpoints that are to be
confirmed should be run in this program.
14.2.1.24 Follow steps 14.2.1.9 through 14.2.1.17, except in step
14.2.1.12 enter the known flashpoint instead of 120 oF.
14.2.1.25 The analysis is complete if the two runs yield results that are
within  9oF of each other. If this criterion is not met, a third
analysis should be performed in the ISO/ASTM-A program
mode.
14.2.2 Solid Samples
14.2.2.1 If solid sample is moldable, see SOP WL-066.
14.2.2.2 If the sample is not moldable, homogenize with a spatula.
Loosely fill brass cup to the line.
14.2.2.3 Follow steps 14.2.1.2 through 14.2.1.7.
14.2.2.4 If the sample is not able to be stirred, omit step 14.2.1.8.
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15.0

14.2.2.5 Follow steps 14.2.1.9 through 14.2.1.24.
14.2.2.6 The analysis is complete if the two runs yield results that are
within  17oF of each other. If this criterion is not met, a third
analysis should be performed in the ISO/ASTM-A program
mode.
CALCULATIONS
15.1 Not applicable.

16.0

REPORTING LIMITS
16.1 The minimum value reported will be the ambient temperature of the room at the
time of analysis.
16.2 The maximum value reported for flashpoint is 170 oF. Any sample that does not
flash before this temperature should be reported as >170 oF in both the logbook
and the LIMS.

17.0

METHOD PERFORMANCE
17.1 Method performance is not available at this time.
17.2 Laboratory limits shall be developed through the continued performance of this
method by determining the standard deviation over at least 20 replicates. The
recovery limits shall be set at ± 3*SD.
17.3 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The analyst shall evaluate quality control criteria during or immediately following
analysis. Contact the supervisor immediately if criteria are not met and there is
insufficient sample to repeat the test. If quality control criteria are not met and the
test cannot be repeated due to insufficient sample volume or hold time, the data
may be reported with a case narrative. Alternatively, contact the client to receive
additional instructions such as analysis of a retain sample or authorization for
repeating analysis outside of holding time.
19.2 The LCS control limits of 88-92 °F are used to determine batch acceptability. If
the LCS fails to meet the laboratory acceptance criteria, the source of inaccuracy
should be investigated and samples should be reanalyzed. If additional sample is
not available, report with a case narrative and notify the GCAL project manager
immediately. If target analytes are not detected in a sample and the LCS shows
high bias (recovery above the upper control limit), the sample can be reported
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19.3

19.4
19.5

with a narrative. The analyst is still required to investigate the source of the
failure.
The Duplicate RPD should be ≤20. If the RPD is greater than the 20, investigate
the source of the precision error. A source of precision error in the DUP may be
the homogenous nature of the sample. If a lab error is suspected, repeat the
analysis. If a matrix issue is indicated, report the results with a case narrative.
Review data to verify that a lab error has not occurred (wrong spike amount, not
spiked) before identifying a failure as matrix interference.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1
EPA 1010A
22.2 ASTM D93-08
22.3 40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
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Note: Actions older than 5 years may be removed from this record.
Document Review and Revision History
Approval
Date

Revision
No.

Record of Activity

09/24/12

07

Previous version

04/01/14

08

Updated format. Reviewed procedure – no
changes.

Scott Bailey

06/25/15

09

Jason Olivier

07/21/16

10

07/18/17

11

Added instrument instructions for QC. Clarified
which solids may be run under this procedure;
updated signatories and added SOP reference
titles
Updated signatories; added SOP reference
titles; added LIMS procedure detail; deleted
single operator and control chart criteria;
updated references for ASTMD93-08 and
40CFRPart 136
Added error range for flashpoint stirring in
section 3.1; revised section 13.2.6 to read at
least 3 times instead of multiple times;

07/18/18

11.1

Updated signatories; annual review - no
procedural changes
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SOP Number: WL-066
Revision: 8.1
Effective Date: 07/18/18
Supersedes Date: 07/28/17

SOP for Ignitability of Solids
EPA 1030
1.0

SCOPE AND APPLICATION
1.1
A burn rate mold is used to determine the ignitibility of solids. Soil and solid
samples are analyzed by this procedure to determine if the solid waste “when
ignited, burns so vigorously and persistently that it creates a hazard”.

2.0

APPLICABLE MATRIX OR MATRICES
2.1
Solid

3.0

SUMMARY OF TEST METHOD
3.1
In a preliminary test, the sample is formed into an unbroken strip 250 mm long. A
constant flame is directed into the strip. Materials that the flame propagates along
200 mm within the specified time are subject to a burn rate test in which the
burning time is measured over a distance of 100 mm.

4.0

DEFINITIONS
4.1
Refer to SOP GEN-016 (Definitions)

5.0

PERSONNEL QUALIFICATIONS AND RESPONSIBILITIES
5.1
The analyst performing this test procedure must have completed the required
safety and technical orientation, ethics training, on-the-job training, and an initial
demonstration of capability (IDOC).
5.2
The analyst must have completed a demonstration of capabilities (DOC) as
described in SOP GEN-007 (Training). The demonstration of capabilities must be
completed annually.

6.0

INTERFERENCES
6.1
Variations in airflow rates, particle size, and moisture content of the test material
can affect the test results. As a result, at least triplicate determinations of the
burning rate should be conducted. Also, the analyst should make all efforts to
perform triplicate analysis on a homogeneous sample that should yield similar
particle sizes and moisture content.

7.0

SAFETY
7.1
Each employee is directly responsible for complete awareness of all health
hazards associated with every chemical that he/she uses. The employee must be
aware of these hazards and all associated protective wear and spill clean-up
procedures PRIOR TO the use of any chemical. Employees must be familiar with
the applicable safety data sheets (SDS). Chemical labels on the containers or
packages contain important information on the safe handling, fire hazard and
health hazards associated with the chemical.
7.2
Personnel performing this procedure may be working with flammables, poisons,
toxins, carcinogens, teratogens, mutagens, and biohazards. Exposure to these
materials must be reduced to the lowest level possible. Therefore, work should be
performed in well ventilated areas in a fume hood.
7.3
The appropriate personal protective equipment (PPE) must be worn when
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7.4
7.5

working in the laboratory. For this procedure the required PPE is a lab coat, eye
covering (safety glasses or goggles) and gloves; the PPE shall be worn when
handling samples and/or chemicals.
Contact lenses are not to be worn in the laboratory.
Food or drink may not be present when actively processing or handling samples.

8.0

EQUIPMENT AND SUPPLIES
8.1
Powder train mold with ceramic tile
8.2
Disposal container labeled as flashpoint waste
8.3
Torch – Bernzomatic TS2000 – Temperature 3450ºC (Method requires at least
1000ºC
8.4
Propane cylinders
8.5
Fire extinguisher
8.6
Thermometer to measure room temperature
8.7
Anemometer to measure hood flow
8.8
Stop Watch
8.9
Aluminum pans
8.10 Thermolyne model AY589X1 digital thermometer
8.11 Thermocouple Ludwig Schneider
8.12 Parafilm

9.0

REAGENTS AND STANDARDS
9.1
This method does not require the use of reagents or standards.

10.0

SAMPLE COLLECTION, SHIPMENT, AND STORAGE
10.1 Samples are received at the laboratory by common carrier or hand delivered.
Sample receipt policies are described in SOP SAD-001 (Sample Receiving and
LIMS Log-In).
10.2 A chain-of-custody must accompany all samples and must document the date and
the time of sample collection and the preservation method used. Internal chain of
custody procedures are described in SOP SAD-002 (Sample Chain of Custody
and Sample Integrity).
10.3 Samples are collected in plastic or glass containers and stored at the laboratory
using conditions required by 40CFR 136 or reference method.
10.4 Samples are stored at the laboratory in a secure location until disposal.

11.0

PRESERVATION AND HOLD TIME
11.1 Required preservation – None
11.2 Maximum holding time – Not specified by method

12.0

QUALITY CONTROL
12.1 One laboratory duplicate (DUP) shall be analyzed per batch, a maximum of
twenty samples.
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12.2

Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

13.0

CALIBRATION AND STANDARDIZATION
13.1 Not applicable

14.0

PROCEDURE
14.1 Preliminary Screening Test
14.1.1 Record the ambient temperature in the logbook. Prior to performing this
preliminary screening test, place one gram or less of the sample in an
aluminum pan. Pass the torch flame approximately 1 to 1½ inches above
the sample to determine if the sample poses an explosion risk. If the
sample displays explosivity or extreme flammability, do not conduct this
test.
14.1.2 Allow the sample to warm to room temperature, place parafilm in the
mold, and then fill the test mold with the material (as received).
14.1.3 Place the ceramic tile on the guide pegs on top of the mold with the
measuring markings facing down.
14.1.4 Place the tile inside a fume hood 20 cm from the front sash perpendicular
to the air flow. Confirm that the airflow is approximately 0.7
meters/second or 140 feet/minute using the anemometer.
14.1.5 Light the torch. Using the thermocouple, verify that the tip of the flame is
a minimum of 1000oC.
14.1.6 Apply the tip of the flame to the tip of the test strip. The test time will
depend on the sample matrix as follows:
14.1.6.1 If the waste is non-metallic, hold the flame tip on the sample
strip until ignition occurs or for a maximum of 2 minutes. If
ignition occurs, begin timing with a stopwatch and note whether
the combustion propagates up to the 20 cm mark within 2
minutes.
14.1.6.2 If the waste is a metal or metal alloy powder, hold the flame tip
on the sample strip until ignition occurs or for a maximum of 5
minutes. If ignition occurs, begin timing and note whether the
combustion propagates up to the 20 cm mark within 20 minutes.
14.1.7 If the waste does not ignite and propagate combustion along 20 cm of
sample strip within the 2 or 20 minute test periods, the waste is not
considered flammable and no further testing is required.
14.1.8 If the waste failed the preliminary screening test by propagating along the
20 cm within the appropriate time period, the burn rate test must be
performed.
14.2 Burning Rate Test – Should be performed in triplicate for all samples that fail the
preliminary screening test.
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14.2.1 Wastes in a powdered or granular state are formed into another mold 25
cm long on the ceramic tile. For pasty wastes, form a rope of sample 25
cm long with a cross-section of 1 cm2.
14.2.2 Position the ceramic tile in the fume hood as done previously.
14.2.3 Ignite the torch. Using the thermocouple, verify the tip of the flame is a
minimum of 1000oC. Apply the tip of the flame to one end of the sample
strip to ignite the test strip.
14.2.4 Record the amount of time it takes for the test strip to burn from the 8 cm
mark to the 18 cm mark. Record the time in seconds.
14.2.5 If the sample does not ignite within 2 minutes, post “NO” in LIMS under
the text field and record “NON” in the logbook
15.0

CALCULATIONS
15.1 Burn Rate (mm/sec) = 100 mm/Time (seconds)
15.1.1 If the burn rate is 2.2 mm/sec, the waste is considered to have a positive
result for ignitability. For metals or metal alloys, a burn rate of 0.17
mm/sec is considered to have a positive result for ignitability.

16.0

REPORTING LIMITS
16.1 Not applicable

17.0

METHOD PERFORMANCE
17.1 Method performance is not available at this time.
17.2 When available, a blind Proficiency Test (PT) sample shall be analyzed twice per
year per matrix.

18.0

POLLUTION PREVENTION
18.1 Pollution prevention encompasses any technique that reduces or eliminates the
quantity or toxicity of waste at the point of generation.
18.2 Refer to GCAL QAM Section 10.2

19.0

DATA ASSESSMENT AND ACCEPTANCE CRITERIA
19.1 The analyst shall evaluate quality control criteria during or immediately following
analysis. Contact the supervisor immediately if criteria are not met and there is
insufficient sample to repeat the test. If quality control criteria are not met and the
test cannot be repeated due to insufficient sample volume or hold time, the data
may be reported with a case narrative. Alternatively, contact the client to receive
additional instructions such as analysis of a retain sample or authorization for
repeating analysis outside of holding time.
19.2 Triplicate Analysis – should agree with 25% RPD of the calculated burn rate. Use
the average of the 3 results to determine the Pass/Fail criteria. If the 25% RPD
criteria are not met across the range of the results, the analyst should review
individual results for Pass/Fail criteria. If all 3 results pass the criteria, then the
result can be reported as passing. If all three results fail criteria, then the result can
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19.3

be reported as failing; however, if the 3 results are mixed, analysis should be
repeated until 3 pass or 3 fail results are obtained.
Project specific criteria may apply. See SOP GEN-019 (Project Specific
Requirements).

20.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
20.1 Refer to GEN-018 (Corrective and Preventive Action) for instructions on
corrective actions. Corrective actions must be completed when the items below
are noted:
20.1.1 Whenever a sample holding time is missed due to lab error (not applicable
if samples were received with less than one day of holding time remaining
or if for any reason analysis could not proceed while waiting for
instructions from a client).
20.1.2 If a sample has been reported incorrectly for any reason.

21.0

WASTE MANAGEMENT
21.1 All unused samples or sample extracts are discarded according to the SOP GEN009 (Waste Collection, Storage, and Disposal).

22.0

REFERENCES
22.1
EPA 1030
22.2 40 CFR Part 136

23.0

METHOD MODIFICATIONS
23.1 None

24.0

TABLES, DIAGRAMS, AND FLOWCHARTS
24.1 Document review and revision history
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No.
04

04/01/14

05

07/02/15

06

08/08/16

07

07/28/16

08

7/18/18

8.1

Record of Activity

Author

Previous version
Updated format. Reviewed procedure – no
Scott Bailey
changes.
Revised signatories; added SOP reference titles; R Jason Olivier
revised format on logbook.
Updated signatories; updated Equipment &
Curtis Ekker
Supplies; added use of anemometer to step
14.1.4; added use of stopwatch in step 14.1.6.1;
deleted control chart criteria;
Updated Equipment and Supplies list in section Curtis Ekker
8.0; added use of parafilm in section 14.1.2;
added logbook recording and LIMS posting
information in section 14.2.5.
Updated signatories; annual review - no
William Perry
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Accident Report Form
Accident Report Form Follow-up
Aerial Platform Certification
Air Monitoring Log
Air Purifying Respirator Inspection Form
Cert Status Tracker for Field Personnel
Clinic Posting Notice
Container Form
Container Log
CWM Site Checklist
Daily AHA Review
Daily Health Safety Log
Daily Safety Briefing Attendance
Direct Reading Instrument Log
Elevated Surface Work Plan
Employee Acknowledgement of Training
Employee Exposure Record
Employee Vehicle Acknowledgement Form
Eng3394 Form
Exposure Incident Report
Fire Extinguisher Locations
First Aid Kit Locations
Heat Stress Monitoring Log
Heavy Equipment Inspection
Heavy Equipment Operator Certification
Hot Work Permit
Intrusive Daily
Key Control Register and Inventory
Ladder Inspection
Lost, Damage, Destruction Report
Material Receiving Report
Medical Baseline
Medical History
Non-Intrusive Daily Site Training
Notice of Non-Compliance
Notice of Violation

List of Forms, continued
OSHA 300 Form
OSHA 300A Form
OSHA 301 Form
Over-Short Damage
Plan Acceptance
Post Exposure Evaluation
Pre-Operational Checks
Project Hazards Tracking Log
Project Safe Hours Worked Log for Office
Rental Equipment Form
Respirator Filter Change out Log
Respirator Fit Test Log
Risk Mitigation Two Week Look Ahead Form
Safety Inspection Form
Safety Orientation
Safety Suggestion Form
SDS Index
Self-Contained Breathing Apparatus Monthly Inspection Sheet
SH&E Meeting Agenda
SH&E Weekly Inspection Checklist Form
Site Personnel WC Medical Background Information Sheet
Site Safety Operations and Brief
Site Specific Training
SSHO RCWM HAZMAT Site Checklist
Standard Pre-Lift Plan/Checklist (Form 16-2)
Take 5 Card
Updated Down Range Log
UXOSO Daily Safety Checklist
Vehicle Inspection Form
Visitor’s Log

PARSONS

ACCIDENT REPORT FORM
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EMPLOYER
1. Name:
2.

Mail Address:
(No. and Street)

3.

(City or Town)

(State and Zip)

Location :
(if different from mail address)

INJURED OR ILL EMPLOYEE
4. Name:
(first)

5.

(middle)

Social Sec. No.:
Employee No:

(last)

Home Address:
(No. and Street)

6.

Age:

8.

Date of injury or illness:

9.

Occupation:

(City or Town)

(State and Zip)

7. Sex: male ( ) female ( )
Time of accident:

(specific job title, not the specific activity employee was performing at time of injury)

10. Department:
(enter name of department in which injured person is employed, even though they may have been
temporarily working in another department at the time of injury)

THE ACCIDENT OR OCCUPATIONAL ILLNESS
11. Place of accident of exposure:
(No. and Street)

(City or Town)

(State and Zip)

12. Project:
13. Was place of accident or exposure on employer's premises?

Yes ( )

No ( )

14 How did the accident occur?
(describe fully the events that resulted in the injury or occupational illness.

Tell what happened and how. Name objects and substances involved. Give details on all factors that led to

accident. Use separate sheet for additional space).

FORM HS07-02

PARSONS

ACCIDENT REPORT FORM
Page 2 of 2

15. What was the employee doing when injured?
(be specific--was employee using tools or equipment
or handling material?)

16 WITNESS TO
ACCIDENT

(Name)

(Affiliation)

(Phone No.)

(Name)

(Affiliation)

(Phone No.)

17 Name the object or substance that directly injured the employee.
(for example, object that struck
employee; the vapor or poison inhaled or swallowed; the chemical or radiation that irritated the skin; or in

cases of strains, hernias, etc., the object the employee was lifting, pulling, etc.)

18. Did the accident result in employee fatality?

Yes ( )

No ( )

19. Number of lost days ____/restricted workdays ____ resulting from injury or illness?
OTHER
20. Name and address of physician:
(No. and Street)

(City or Town)

(State and Zip)

21. If hospitalized, name and address:
(No. and Street)

(City or Town)

(State and Zip)

22. Initial diagnosis of injury/occupational illness:
Date of report:

Prepared by:

Official position:
23. Treatment rendered:

FORM HS07-02

r first aid

r medical treatment

PARSONS

ACCIDENT REPORT FOLLOW-UP
Employee: __________________________

Date of injury or illness: ____________________

ANALYSIS - What caused the accident. Why did it happen:
Primary cause:
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
Contributing factors:
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
PREVENTIVE/CORRECTIVE ACTION - State what will be done to prevent re-occurrence.
Immediate action:
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
Who is responsible ____________________

Completion date(s):________________________

Long-term action:
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
Who is responsible ____________________

Completion date(s):________________________

Closed by _______________________________________________________________________
Facility Health and Safety Representative
date

FORM HS07-03

Aerial Platform Certification
Manufacturer:
Model of self-propelled aerial platform:

I,
______________________, certify that I have read, understand and will comply
with the operator’s manual for the fore mentioned self-propelled aerial platform and
understand the operating instructions limitations, control placards, warning and caution
placards, and load limits of the unit.

Print:

Signature:

Date:

I,
_______________________the superintendent of the above employee, verify
that he/she has demonstrated the ability to operate this particular self-propelled aerial
platform in a safe manner and that he/she is authorized to operate this self-propelled
aerial platform.

\\GANOR01FS01\PROJECT\HUNT-WERSII MEGA PROGRAM\PROJECTS\TASK ORDER
18F0776 HOLLOMAN\UFP QAPP\DRAFT\APP M FIELD SOPS AND FIELD

Print:

Signature:

Date:

Revision No.:

0

Page:

1 of 1

Issue Date:

7/14/2006

AIR MONITORING INSTRUMENT
(LEL/O2/PID/FID/HCN/H2S)
CALIBRATION/MAINTENANCE LOG

Type Instrument:

Date:

Model Number:

Performed By:

Serial No.:

Battery Check:

Calibration Data

Instrument
Zero:
Alarm

Calibration Standard:

Check/Set:
Instrument Response:
Maintenance Performed:
(e.g. sensor, lamp, battery replacement)

Calibration Response:
Span Setting (PID/FID):
O2 Calibration Setting:
Notes:
General Condition of
Instrument:______________________

Comments:

Battery Last Charged: __/__/__ Duration of Charge:
_____
Other:

AIR PURIFYING RESPIRATOR
FACEPIECE INSPECTION SHEET

Device:

ID#:

Date Inspected:

Inspected by:

CHECKLIST
Facepiece:

O-rings:

Head harness:

Lens:

Exhalation valve:

Antifogging Agent
Application on lenses:

Inhalation valve:

Speaking diaphragm:

Remarks:

FORM HS07-06

PERSONNEL RECORDS CHECKLIST
NAME:

POSITION:

PHONE:

PHYSICAL

VEHICLE USE

40HR HAZWOPER

EMERGENCY CONTACT

8HR REFESHER

RESPIRATOR FIT/TRNG

30HR SAFETY

(medic) SITE SPECIFIC NON-STOCK MED TRNG

OSHA SUPERVISOR

START

EOD/UXO CERT

SHARP

COE UXO APPROVAL

RESPIRATOR APPROVAL

SITE SPECIFIC TRAINING
SITE SAFETY AND HEALTH PLAN
1ST AID/CPR

PARSONS
Should you have questions, contact Parsons Workers’ Compensation Analyst, Donna Miller, at (661) 904-0978 or donna.miller@parsons.com

WORKERS’ COMPENSATION
EMPLOYEE NOTICE

Interim Measures at Former Army Landfill 29
Holloman AFB (SWMU 104), Alamogordo, NM
ALL ACCIDENTS MUST BE REPORTED TO YOUR SUPERVISOR IMMEDIATELY!

MEDICAL CARE FOR WORK-RELATED INJURIES
If the work related incident is serious/life threatening or requires emergency response, first call 911 or local emergency medical
services before contacting your GBU SH&E Director, filing the IndustrySafe online incident report, or involving WorkCare.
For a work related injury or illness that may require clinical consultation, Parsons employees should promptly contact
WorkCare, ideally before seeking medical care, as this will provide the greatest opportunity for appropriate intervention.
After consulting with WorkCare, if medical care is indicated or requested, Supervisor (preferred) or designated alternate shall
accompany injured worker to the office/project’s designated occupational medical clinic listed below, unless prohibited by
jurisdictional guidelines.
The Order for Treatment for a Work Related Injury or Illness document must also be provided to the medical facility when an
employee is seen for initial medical care for a work related injury or illness. Refer to PWeb Corporate Safety Website>Workers’
Compensation>or Contact Parsons Workers’ Compensation Analyst for the necessary paperwork.
WorkCare’s Incident Intervention is available 24/7 - WorkCare 888-449-7787
Be prepared to provide the following information •

Injured worker’s name; Injured worker’s contact number; Employee ID number; Employee’s GBU;

•

Injured worker’s location (at a minimum – city and state); Employee’s Project or Office Location; and

•

Functional Manager’s name

Occupational Medical Clinic

Hospital

Champion Occupational Health Services

Gerald Champion Regional Medical Center

2539 Medical Dr., Alamogordo, NM 88310

2669 N. Scenic Dr, Alamogordo, NM 88310

888-977-3319

575-439-6100

PHARMACIES Rite Aid; Walgreens; Wal Mart; Costco; CVS. Additional pharmacies may apply depending on state
It is a crime to knowingly provide false, incomplete, or misleading information to any party to a workers’ compensation transaction for the
purpose of committing fraud. Penalties include imprisonment, fines, and denial of insurance benefits.

Container Form
Parsons
Interim Measures at Form Army Landfill 29
AHolloman AFB (SWMU 104), Alamogordo, NM
Container #

Date Generated:

Which set of drums:
(if applicable)

Container Type (circle):

Waste Type (circle):

Steel Open Top

Soil

Steel Closed Top

Decon Water

Polyethylene Open Top

MD Scrap

Polyethylene Closed Top

Cultural Scrap

Other: (describe) _____________________________

PPE

Size (gals): _____________
Source of container contents, location, and depth:

Sample identifiers:

Comments:

Estimated Weight (lbs): ___________

Container Log
Interim Measures at Former Army Landfill 29, HAFB (SWMU 104),
Alamogordo, NM

Container
Number

Container
Size/Type

Waste
Type

Estimated
Weight

Date
Generated

Associated
w/ Sample
No(s).

Trailer
Number

Manifest
Number

Date
Shipped

Disposal
Site

Waste
Approval
Code

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Administrative
Approvals
Approvals
Approvals
Approvals
Approvals
Approvals
Equipment
Equipment
Equipment

Subcategory
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Logs
Logs
Logs
Logs
Logs
Logs
Logs
Marking/Signage
Documents
Documents
Documents
Documents
Documents
Documents
Communications
Communications
Communications

Item
Work Plan - Annex - Appendices
Safety & Health Plan
ESS
CSS
Site Simulation Sheets for Survey Team
Site Respiratory Protection Plan
ATF Explosive License/Permit (Parsons)
Extended contact list (officials, vendors, etc.)
Site Layout Map
Land Use Agreement
Government Funded Equipment Listing
Site Personnel Contact List
Site Vehicle Lease/Rental Agreements
Current Site Vehicle Registrations
Current Proof of Insurance for Site Vehicles
Site Key Control Log (Separate from IHF/ESA)
Geophysical Equipment Acceptance
US Army Corps of Engineers Site Inspections
DoD Explosive Safety Board Site Inspections
Other Outside Agency Site Audits/Inspections
Amendments of WP/SSHP/ESS/CSS
Map Routes and Text Directions to Hospital(s)
Sampling Procedure Review with ECBC and TEU
Chain of Custody Files
Daily Site Log
Site Team/Crew Leader Logs
UXOQCS Log
SSHO Log
Geophysical Crew(s) Logs
Photographic Log
Sample Log
Sign-in Log w/ Name Badges
Right-of-Entry
UXO Qualification Letters
CSS Approval
ESS Approval
Geophysical Equipment Prove-Out
Notice to Proceed
Site Radios (Adequate to perform the project)
Site Cellular Phones (Adequate to perform project)
Land Line Phone System

Page 1

Locations
CP Posted
CP Posted
CP Posted
CP Posted
CP Files
CP Posted
CP Files
CP Files
CP Posted
CP Files
CP
CP
CP
CP
CP
CP
CP Files
CP Files
CP Files
CP Files
CP Files
Site Area/Vehicles
CP Files
CP Files
CP
CP
CP
CP
CP
CP Files
Sample Files
CP
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP
CP
CP

QC Initial/Date
Responsibility
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
UXOQCS
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
SSHO
Sample Coordinator
Sample Coordinator
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Sample Coordinator
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Geo Data Spec
Site Manager
Site Manager
Site Manager
Site Manager

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Intrusive Ops
Intrusive Ops
Intrusive Ops
Intrusive Ops
Publications
Publications
Publications
Publications
Publications
Publications
Publications

Subcategory
Office
Office
Office
Office
Office
Office
Calibration Log
Calibration Log
PPE
PPE
PPE
PPE
PPE
PPE
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Sampling
Documents
Documents
Documents
Equipment
Administrative
Administrative
FAA
DOD
DOD
US Army
US Army

Item
Copier
Digital still camera
Fax Machine
Printer
Key Control Box (Site Keys Only)
Site Computers (Adequate to perform project)
Air Monitoring Equipt (Adequate to perform project)
Schonstedts (Adequate to perform project)
Proper Work Clothing/Coveralls, IAW SSHP
Hard hats, when required
Hearing Protection, when required
Leather Work Gloves
Proper Foot Wear, IAW SSHP
Safety glasses
Aluminum foil
Bowl/Spoons
Chain of Custody Forms
Coolers
Custody Seals
Degergent/Brushes
Deionized Water
Establish sample holding area
FedEx Labels
Ice
Isopropyl Alcohol
Nitrile Gloves
Packing tape, Bubble Wrap
Sample Bags
Sample Jars
Sample Labels
Geophysical Anomaly Maps
Competent Persons (Soils), when intrusive >4ft
Intrusive Team Dig Sheets
Remote Video Camera System
Current MSDS Sheets
Current OE Sector SOPs
Notice to Airmen (NOTAM)
6055.9-STD, DoD Ammunition and Explosives Safety
4160.21-M (MPPEH)
TM 60A-1-1-31, EOD Disposal Procedures
TM 60 A-1-1-22, General EOD Safety Precautions
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Locations
CP
CP
CP
CP
CP
CP
CP Files
CP Files
Site Area
Site Area
Site Area
Site Area
Site Area
Site Area
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files

QC Initial/Date
Responsibility
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
UXOQCS
UXOQCS
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Sample Coordinator
Geo Data Spec
SSHO
Geo Data Spec
Site Manager
SSHO
Site Manager
SSHO
SSHO
SSHO
SSHO
SSHO

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Publications
Quality Control
Quality Control
Quality Control
Quality Control
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety

Subcategory
DA
DA
DA
DA
DA
DA
DA
DA
DA
DA
DA
DA
DA
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
USACE
Operator's Manuals
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Equipment
Equipment

Item
AR 50-6, Chemical Surety
AR 385-61, The Army Chemical Agent Safety Program
PAM 50-6, CAIRA Operations
PAM 385-61, Toxic Chemical Agent Safety Standards
FM 3-5, NBC Decontamination
FM 3-9, Potential Military Chem/Bio Agents
FM 3-21, Chemical Accident Contamination Control
FM 8-10-7, Health Service Support in a NBC Environment
AR 190-11, Physical Security of Arms, Ammunitions and
AR 385-64, US Army Explosives Safety Program
AR 385-10, US Army Safety Program
AR 385-40, Accident Reporting and Records
PAM 385-40, Army Accident Investigation and Reporting
Suppl1 to AR 385-40, Accident Reporting and Records
Data Item Descriptions for current project
EM 385-1-1 for current project
EP 75-1-2, UXO Support during HTRW and Construct Activities
EP 75-1-3, Recovered Chemical Warfare Material (RCWM)
EM 1110-1-4009, Ordnance and Explosives Reponse
EP 1110-1-18, Ordnance and Explosive Response
EP 385-1-95a, Basic Concepts and Considerations OE Ops
EP 385-1-95b, Explosive Safety Submission
ER 385-1-92, Safety and Occupational Health for HTRW
ER 385-1-95, Safgety and Health Requirements OE Ops
ER 1110-1-8153, Ordnance and Explosive Response
HNC-ED-CS-S-99-1, MOFB
HNC-ED-CS-S-98-1, Sandbag Mitigation
Specific Equipment (ATV/Elec Saw; Drill etc)
Daily QC Report
Weekly/Monthly/Special
QC/QA Acceptance/Failure Reports (Form 948)
Site Quality Control Compliance Inspection
Daily Downrange Log
Flammable Storage Locker Index, if used
MSDS Index
Safety Violations/Responses
Tailgate Safety Briefs
Daily Site Personnel Sign-In Roster
Monthly Reports
Emergency Warning Devices (Air Horns)
Steps Secured/Stable, when in use
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Locations
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP
CP Files
CP Files
CP Files
CP Files
CP/Downrange Area
Site Area

Responsibility
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
UXOQCS
UXOQCS
UXOQCS
UXOQCS
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO

QC Initial/Date

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract

Subcategory
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Equipment
Inspection
Inspection
Inspection
Inspection
Inspection
Inspection
Inspection
Inspection
Inspection
Marking/Signage
Marking/Signage
Marking/Signage
Marking/Signage
Marking/Signage
Marking/Signage
Marking/Signage
Supplies
IHF/ESA
IHF/ESA
IHF/ESA/DSA
IHF/ESA
IHF/ESA
IHF/ESA
Medical Support
Medical Support
Medical Support
MOA

Item
CP Trailer anchored, when on site
Flammable Locker, if required
Certified Outdoor Grade Electrical Cables
GFCI protected outdoor connections, tested
Heat Stress Monitor, IAW SSHP
Light Bulb Covers, as needed
Trauma Kit
Ample Potable Water Coolers for entire project
Weather radio
Fit Testing, Adapter for Interspiro old model, as required
Fit Testing, Adapter for Interspiro S-series, as required
Fit Testing, Adapter for North 7600, as required
Porta-Count Fit Test Instrument, as required
Wheels Chocks for Vehicles/Trailer/Equip
Weekly/Monthly/Special
Heavy Equipment (Backhoe, Bobcat, Forklift)
Load test data for forklift, backhoe, bobcat
CP Generator & Grounding, if required
Identified Site Vehicles
Required Safety Equipment (1st Aid, Extinguishers)
Primary and Personal Eyewash Stations
Fire Extinguishers
First Aid Kits in Site Vehicles
Designated Smoking Areas
Drum Staging Area (DSA) Labeled
Hearing Protection, when required
No Smoking
Secondary Containment in DSA
Exclusion, Contamination Reduction, Support Zones
Tripping Hazards Flagged
Ample Potable Drinking Water for entire project
Electrician for Certified Electrical Needs
IHF/ESA Lighting, as required
Fencing, as required
Intrusion Detection, if required
Lightning Supression, if required
Security, if required
Ambulance Service, if required
Hospitals, if required
Baseline medical data for downrange team
Police/Fire Department, if required
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Locations
Site Area
Approved Location
Site Area
Site Area
CP
CP
CP
Site Area
CP
CP
CP
CP
CP
Site Area
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
Site Area
Site Area
CP Files
Approved Location
Drum Staging Area
Site Area
Site Area
Drum Staging Area
Downrange Area
Site Area
Site Area
CP Files
IHF/ESA
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
Ambulance
CP Files

Responsibility
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO/SUXOS
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
Med Staff/SSHO
Site Manager

QC Initial/Date

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
Subcontract
Subcontract
Subcontract
Subcontract
Subcontract
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
Training
US Army - ECBC
US Army - ECBC
US Army - ECBC
US Army - ECBC
US Army - ECBC
US Army - ECBC
US Army - ECBC
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU
US Army - TEU

Subcategory
Survey
UXO Contractor
Fire Extinguisher Co
Portable Toilets
Vegetation Removal
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documentation
Documents
Equipment
Equipment
Equipment
Inspection
MOA
Marking/Signage
Certifications
Certifications
Certifications
Document
Document
Document
Equipment
Equipment
Equipment
Inspection
Inspection
Inspection

Item
Company Name, when required
Company Name, when required
Company Name, when required
Company Name, when required
Company Name, when required
Site Personnel Quals (OSHA 40/8hr / CFR1910-120)
Bloodborne Pathogen
Environmental Protection
Hazcom / MSDS
Security Officers Briefed, when required
Site-Specific (All personnel, include rotating EMTs)
Site Visitor's Brief
Work Plan/SSHP Acceptance
UXO/OE Identification
Archeological/Cultural Artifacts
Biological Factors/Hazards
Tabletop Attendance Roster
Chemical Agent Medical Training (SAIC)
EMS/EMT Certifications
Mask Fit
Doffing/Donning PPE
Respirator
ECBC MSDS Binder
Gas Cylinders Secured and Properly Labeled
Surplus Gas Cylinders Secured and Labeled
M-40 Respirators/Carriers, in good repair and service date
Equipment Inspections, IAW applicable TMs (DA Form 2404s)
Approved Local Facility to perform next higher maintenance
Placards/Signs for all Equipment
Breathable Air
Decontamination Bleach
PPE - Tyvek F Suits
TEU Respiratory Protection Program
Key Control Log (IHF Keys Only)
CWM Transportation Routes
Key Control Box
PDS Properly Set up
Break/Change Tent
SCBA/915 Escape Air Bottle Hydrostatic Test Date
M-40 Respirators/Carriers, in good repair and service date
RCWM Transport Vehicle, as equipped IAW SOP
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Locations
CP Files
CP Files
Site Area
Site Area
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
CP Files
MEAP
Designated Vehicles
Approved Location
All masks
All Equipment
All Equipment
Site Area
CP Files
CP Files
CP Files
CP Files
CP
CP

Responsibility
Site Manager
Site Manager
Site Manager
Site Manager
Site Manager
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
SSHO
Site Manager
SSHO
SSHO
SSHO
SSHO
SSHO
ECBC Supervisor
ECBC Supervisor
ECBC Supervisor
ECBC Supervisor
ECBC Supervisor
ECBC Supervisor
ECBC Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor

PDS
Support Zone
All bottles
All masks
Designated Vehicle

TEU Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor
TEU Supervisor

QC Initial/Date

Interim Measures for Landfill 29 HAFB (SWMU 104) - Site Checklist
Category
US Army - TEU
US Army - TEU
US Army - TEU
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub
UXO Sub

Subcategory
Inspection
Inspection
Marking/Signage
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Documents
Equipment
Equipment
Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
PPE Equipment
Inspection
Inspection
Inspection
Inspection
Marking/Signage
Marking/Signage

Item
Equipment for Initial Entry of IHF in place
Multiple Round Containers (MRCs), in place and servicable
IHF Placards
Key Control Log for Explosive Storage Area, if required
ATF Explosive License/Permit (Subcontractor's)
Schonstedt Test Grid
Certification of Grounding for Explosive Storage
Competent Person(s) for EMM Acceptance
Qualified Operators for EMM/Hvy Equip
Proper Magazine (Type) on Site, if needed
Proper Accountability/Compatibility of Explosives
Acqusition/Receipt/Expendure of Explosives
Certification of End User (In Writing)
Inventories/Reconciliation of Explosives
Approved Listing of Personnel authorized to Issue
On-Call Explosives Supplier, when needed
Explosive Transport Vehicle - First Aid/Fire Ex
Key Control Box (ESA Keys Only)
Ample Plastic Sheeting to serve as Dropcloths (Tools/Soils)
Coveralls
CPUs
Duct tape
CWM Boots
Interspiro SCBA kits
Isobutyl gloves
Leather Work Gloves
North 7600 Replacement Filters
North 7600 Respirators and carriers
Safety glasses, when required
Tyvek F
CWM Overboots (Yellow Boot Covers)
SCBA / 915 Escape Air Bottle Checks (Daily/Weekly/Monthly)
Explosive Transport Vehicle - DD626
SCBA/915 Escape Air Bottle Hydrostatic Test Date
Downrange Truck Prepared, as required by WP/SSHP
Explosive Storage Area Placards
Explosives Vehicle Placards
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Locations
IHF
Approved Location
IHF
CP Files
CP Files
Approved Location
CP Files
CP Files
CP Files
CP Files
Magazine Data Cards
CP Files
CP Files
Magazine Data Cards
CP Files
CP Files
Designated Vehicle
CP
Downrange Vehicle
Approved Location
Approved Location
Approved Location
Approved Location
Approved Location
Approved Location
On person
Approved Location
Approved Location
Approved Location
Approved Location
CP Files
CP Files
All bottles
Designated Vehicle
ESA
Designated Vehicle

Responsibility
TEU Supervisor
TEU Supervisor
TEU Supervisor
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS
SUXOS

QC Initial/Date

Daily AHA Crew Review

Contract Number: W912DY-17-D-0005
Task Order Number: F-0776
Name

Location: Interim Measures for Landfill 29,
HAFB (SWMU 104), Alamogordo, NM
Signature

Company

Safety Meeting Attendance Log
Date:
Task Order Number: F-0776

Time:

Contract Number: W912DY-17-D-0005
Location: Interim Measures for Landfill 29 HAFB (SWMU
104), Alamogordo, NM

Weather Conditions:
(Low/High Temp, Wind/Speed/Dir)
(Severe Weather)

Safety Meeting Topic
(Briefly describe)
Attendees:
Name

See Attached
Signature

Company
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Site Safety and Health Officer (SSHO)

Safety Meeting Attendance Log

Date:
Task Order Number: F-0776

Time:

Weather Conditions:
(Low/High Temp, Wind/Speed/Dir)
(Severe Weather)

Contract Number: W912DY-17-D-0005
Location: Interim Measures for Landfill 29 HAFB
(SWMU 104), Alamogordo, NM

Safety Meeting Topic
(Briefly describe)
Attendees:
Name

Signature

Company
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Attendees:
Name

Signature

Company
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Site Safety and Health Officer

PARSONS
DIRECT READING INSTRUMENT LOG
DATE:
PROJECT:

JOB NO:
Interim Measures for Landfill 29, HAFB

100132.0776.110050.02000

OPERATOR:

(SWMU 104), Alamogordo, NM

INSTRUMENT:

CALIBRATION:
AMT., COMPONENT, DATA

PROJECT ACTIVITIES:

BACKGROUND READING:
WEATHER CONDITIONS:
TIME

LOCATION

READING

DURATION

(units)

(Minutes)

COMMENTS

ELEVATED SURFACE WORK PLAN

Fall Protection: Elevated Surface Work Plan Form
The preparation and approval of an elevated surface work plan (ESWP) is required before
you access an unprotected elevated (>6 feet above the ground or another level) work
platform or area. An unprotected elevated work platform or area is any elevated work
surface, including roofs, not surrounded by a fixed barrier such as conforming guardrails
or protective parapet.

Exceptions
1. If using ladders, this requirement does not apply as long as you are using them
properly and according to manufacturer’s instructions.

Approval
The ESWP must be approved by a competent person and the DO Site Superintendant,
Site Safety Representative or Delivery Order Manager before you access the area.

Rescue Plan
A rescue plan (last page) must be developed whenever fall arrest systems are in use and
when personnel would not be able to self-rescue should a fall occur.

PARSONS
ESWP, REV 0
FEB. 25, 2010

Project Information
Project name

Project location
(bldg, floor, grid)

Specific equipment involved

Project dates

From
To

Project description

Work plan author (print)

Pager/cell

Work plan author (sign)
Competent person (print)

Pager/cell

Competent person (sign)
Parsons Site Safety Representative
(print)

Pager/cell

Parsons Site Superintendant or DO
Manager (sign)

Elevated Surface Work Plan
Questions to Consider

Answers or Solutions

Does my job hazard analysis (JHA) address this type of work
involving unprotected elevated locations?
What is the job to be done?
What’s the location? How high is it?
What is the working or walking surface like?
Are there any environmental factors to consider? (heat, cold,
slippery, wet, wind, glare, etc.)
Are there any hazards nearby or underneath that are exposed
or could become exposed in an impact (plumbing lines,
electrical exposures, protruding or impalement hazards, etc.)?
Will the work require special PPE (besides fall protection)?
Who will I be working with (buddy system)?
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PARSONS
ESWP, REV 0
FEB. 25, 2010

Questions to Consider

Answers or Solutions

How will I get equipment and tools to the work location?
Do I need to prevent my activities from resulting in hazards to
those below by following appropriate barricading methods to
keep non-essential personnel away?
Can I work from the ground level instead by bringing the work
down?
Can I work safely from a ladder instead?
Can I use an aerial (boom) lift or scissors lift instead (and am I
qualified to operate one?)
If not, can we install portable guardrails for the job?
If not, can I use fall restraint?
If not, will I use fall arrest?

If yes, see following pages for Fall Hazard Analysis
for Fall Arrest and Rescue Plan

Other?
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PARSONS
ESWP, REV 0
FEB. 25, 2010

Fall Hazard Analysis for Fall Arrest
Are there any existing approved anchorage points I can
use? Where?
Is it labeled as an approved anchorage point or obviously
capable of holding 5000 lbs or more as determined by a
designated fall protection competent person?
If not, can approved pre-manufactured or engineered
anchorages be installed?
Do I have the right equipment (full body harness, minimum
length lanyard, shock absorber, connecting hardware, Ibeam strap, self-retracting lifeline, etc.)?
What is the clearance or distance I may fall into?

Is there at least 15-18 feet of clear space from anchorage
point before the next level down? (calculate fall distance to
include lanyard length, deceleration distance of 3.5 feet,
your height, one foot of harness slack, elongation factor,
and a safety factor).
What is between me and the ground or floor below?

What will I hit on the way down?

How would I be rescued if I fall and am suspended in the
harness? (Develop rescue plan)
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PARSONS
ESWP, REV 0
FEB. 25, 2010

Rescue Plan
A rescue plan must be developed whenever fall arrest systems are in use and when
personnel may not be able to self-rescue should a fall occur.
What is the emergency contact information of
professional rescue services available, such as the local
Fire Department, and what are the instructions for
summoning immediate assistance?
Is rescue equipment immediately available for this
location? (Ladders, aerial devices, elevating work
platforms, tripods, additional harnesses, controlled
descent devices, winches, pulleys, etc.)
What obstructions are in the way reaching the
suspended worker?
How will rescue be assured within 15 minutes of the
occurrence of a fall to minimize the risk of further injury
or death due to suspension trauma?
How will the safety of the rescuers be assured as well as
that of the suspended worker?
What communication systems will be used between the
suspended worker and rescue team?
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Employee Acknowledgement of Training Form
Instructions: This form is to be completed by each person to work on the subject project work site and returned to
the Safety Officer or Site Manager.
I have read the attached Memorandum for Record – Tick Incident and Mitigation Procedures; been briefed
by SSHO, as part of the Site-Specific Training and read the site’s Biological Hazards Book for the following project:

Site Location:

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

Contract Number: W912DY-0917-D-0005; Task Order #F-0776

Print Name:
Company:
Signature:
Date:

Return to:
On Site Safety and Health Officer

Monthly
Employee Exposure Report
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
Name of Worker______________________

Date

Site name/Location
(grid #, test pit #, etc)

Task
performed by
Worker

Downrange time
(total time spent
downrange [in EZ])

Level of protection
worn by worker

Employee ID Number________

Chemical agent exposure
(List agents worker is
potentially exposed to)

Signature of SSHO/UXOSO_________________________________
Date:________________________________________

MINICAMS
Results

DAAMS
Results

Comments

PARSONS
EMPLOYEE ACKNOWLEDGEMENT FOR VEHICLE USE
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

I acknowledge, as an employee of Parsons Corporation, and an operator of a company-owned or
leased motor vehicle, that I agree to comply with the following:
1.
2.
3.
4.
5.
6.

To operate Parsons’ vehicles for business use only, unless otherwise specified.
To use company assigned gas cards for business use only.
To abide by all Parsons’ safety regulations.
To abide by all federal, state, and local traffic laws and regulations.
To promptly report any traffic accident.
To complete a drug and alcohol screen within 4 hours of any accident occurring while
driving a company vehicle.
7. To promptly report to Human Resources when drivers license has been suspended, revoked,
or restricted.
I have received, reviewed and understand the Parsons Vehicle Safety Policy, and agree to
comply with its provisions.
________________________________________________
Employee’s Printed Name (as shown on Driver’s License)
_________________________________
Employee’s Signature

______________
Date

_________________________________
Driver’s License Number/State

__________________
Expiration Date

UNITED STATES ARMY CORPS OF ENGINEERS
ACCIDENT INVESTIGATION REPORT

EROC
REPORT NO.
(For
CODE
Safety
Staff only)
1.
PERSONNEL CLASSIFICATION

(For Use of this Form See Help Menu and USACE Suppl to AR 385-40)

ACCIDENT CLASSIFICATION
INJURY/ILLNESS/FATAL
PROPERTY DAMAGE

GOVERNMENT
CIVILIAN

MILITARY

CONTRACTOR
PUBLIC

FATAL

2.
a. Name (Last, First, MI)

b. AGE

FIRE
INVOLVED

OTHER

FIRE
INVOLVED

OTHER

PERSONAL DATA
d. SOCIAL SECURITY NUMBER

c. SEX

g. DUTY STATUS AT TIME OF ACCIDENT

e. GRADE

h. EMPLOYMENT STATUS AT TIME OF ACCIDENT

TDY
OFF DUTY

b. TIME OF ACCIDENT
(Military time)

ARMY ACTIVE

ARMY RESERVE

VOLUNTEER

PERMANENT

FOREIGN NATIONAL

SEASONAL

TEMPORARY

STUDENT

OTHER (Specify)

GENERAL INFORMATION
c. EXACT LOCATION OF ACCIDENT

d. CONTRACTOR'S NAME
(1) PRIME:

hrs
e. CONTRACT NUMBER

CIVIL WORKS

f. TYPE OF CONTRACT

MILITARY

OTHER (Specify)
4.
a. CONSTRUCTION ACTIVITY

DIVING

FEMALE

ON DUTY

3.
a. DATE OF ACCIDENT
(month/day/year)

MOTOR VEHICLE INVOLVED

OTHER

MALE
f. JOB SERIES/TITLE

REQUIREMENT
CONTROL SYMBOL:
CEEC-S-8(R2)

CONSTRUCTION

SERVICE

A/E

DREDGE

g. HAZARDOUS/TOXIC WASTE
ACTIVITY
SUPERFUND
IRP

(2) SUBCONTRACTOR:

DERP
OTHER (Specify)

OTHER (Specify)
CONSTRUCTION ACTIVITIES ONLY (Fill in line and corresponding code number in box from list - see help menu)
b. TYPE OF CONSTRUCTION EQUIPMENT
(CODE)

(CODE)
#

#

5.
INJURY/ILLNESS INFORMATION (Include name on line and corresponding code number in box for items e, f & g - see help menu)
b. ESTIMATED
c. ESTIMATED
d. ESTIMATED DAYS
a. SEVERITY OF ILLNESS/INJURY
DAYS LOST
DAYS HOSPITRESTRICTED DUTY
(CODE)
ALIZED
#
(CODE)

e. BODY PART AFFECTED
PRIMARY

#

SECONDARY

#

g. TYPE AND SOURCE OF INJURY/ILLNESS
(CODE)

(CODE)

(CODE)

f. NATURE OF ILLNESS/INJURY
#
6.
a. ACTIVITY AT TIME OF ACCIDENT

TRUCK

#

SOURCE

#

(CODE)

PUBLIC FATALITY (Fill in line and correspondence code number in box - see help menu)
(CODE)
b. PERSONAL FLOATATION DEVICE USED?
#
YES
NO

7.
a. TYPE OF VEHICLE
PICKUP/VAN

TYPE

MOTOR VEHICLE ACCIDENT
b. TYPE OF COLLISION
AUTOMOBILE
OTHER (Specify)

SIDE SWIPE

HEAD ON

BROADSIDE

ROLL OVER

REAR END

USED

NOT USED

NOT AVAILABLE

(1) FRONT SEAT

BACKING
(2) REAR SEAT

OTHER (Specify)
8.
a. NAME OF ITEM

c. SEAT BELTS

N/A

PROPERTY/MATERIAL INVOLVED
b. OWNERSHIP

c. $ AMOUNT OF DAMAGE

(1)
(2)
(3)
9.
VESSEL/FLOATING PLANT ACCIDENT (Fill in line and correspondence code number in box from list - see help menu)
(CODE)
a. TYPE OF VESSEL/FLOATING PLANT
b. TYPE OF COLLISION/MISHAP
#
10.

ENG FORM 3394, MAR 99

(CODE)
#

ACCIDENT DESCRIPTION (Use additional paper, if necessary)

Version 2

EDITION OF SEP 89 IS OBSOLETE.
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(Proponent:

CESO )

11.
a.

CAUSAL FACTOR(S) (Read Instruction Before Completing)
(Explain YES answers in item 13)

YES

NO

a.

(CONTINUED)

YES

DESIGN: Was design of facility, workplace or
equipment a factor?

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agents, such as dust, fumes, mists, vapors or
physical agents, such as, noise, radiation, etc., contribute
to accident?

INSPECTION/MAINTENANCE: Were inspection & maintenance procedures a factor?

OFFICE FACTORS: Did office setting such as, lifting office
furniture, carrying, stooping, etc., contribute to the accident?

PERSON'S PHYSICAL CONDITION: In your opinion, was the
physical condition of the person a factor?

SUPPORT FACTORS: Were inappropriate tools/resources
provided to properly perform the activity/task?

OPERATING PROCEDURES: Were operating procedures
a factor?

PERSONAL PROTECTIVE EQUIPMENT: Did the improper selection,
use or maintenance of personal protective equipment
contribute to the accident?

JOB PRACTICES: Were any job safety/health practices
not followed when the accident occurred?

DRUGS/ALCOHOL: In your opinion, was drugs or alcohol a factor to
the accident

HUMAN FACTORS: Did any human factors such as, size or
strength of person, etc., contribute to accident?

b.

ENVIRONMENTAL FACTORS: Did heat, cold, dust, sun,
glare, etc., contribute to the accident?

WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED
FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?
YES

12.
a.

NO

NO

(If yes, attach a copy.)

TRAINING
WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK?

b.

TYPE OF TRAINING.

c.

DATE OF MOST RECENT FORMAL TRAINING.

YES
NO
CLASSROOM
ON JOB
(Month) (Day) (Year)
13. FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See instruction for definition of direct and
indirect causes.) (Use additional paper, if necessary)
a. DIRECT CAUSE
b. INDIRECT CAUSE(S)
14.

ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

15.

DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

a. BEGINNING (Month/Day/Year)

b. ANTICIPATED COMPLETION (Month/Day/Year)

c. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT

d. DATE (Mo/Da/Yr)

e. ORGANIZATION IDENTIFIER (Div, Br, Sect)

f. OFFICE SYMBOL

CORPS
CONTRACTOR
16.
a.

MANAGEMENT REVIEW (1st)
CONCUR

b.

NON CONCUR

c.

COMMENTS

SIGNATURE

TITLE

17.
a.

MANAGEMENT REVIEW (2nd - Chief Operations, Construction, Engineering, etc.)
CONCUR

b.

NON CONCUR

c.

SIGNATURE

COMMENTS

TITLE

18.
a.

DATE

DATE

SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW
CONCUR

b.

SIGNATURE
19.

NON CONCUR

c.

ADDITIONAL ACTIONS/COMMENTS

TITLE

DATE
COMMAND APPROVAL

COMMENTS

COMMANDER SIGNATURE

DATE
Page 2 of 4 pages
*U.S. GOVERNMENT PRINTING OFFICE: 1993-0-791-757

10.

ACCIDENT DESCRIPTION (Continuation)

13a.

DIRECT CAUSE (Continuation)
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13b.

INDIRECT CAUSES

14.

ACTION(S) TAKEN, ANTICIPATED, OR RECOMMENDED TO ELIMINATE CAUSE(S)

(Continuation)

(Continuation)
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PARSONS

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
REPORT AND INVESTIGATION OF EXPOSURE INCIDENT
Name of exposed person:

Date of incident:

Office:

Time of incident:

Location:

Potentially infectious materials involved:
Type:

Source:

Circumstances (work being performed, etc.):

How incident was caused (accident, equipment malfunction, etc.):

Personal protective equipment being used:

Actions taken (decontamination, clean-up, reporting, etc.):

Recommendations for avoiding a reoccurrence:

Report prepared by:
Title:

Date:

Fire Extinguisher Locations – Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

Command Post

Location

May

June

Inspection
July
Aug

Sep

Oct

Flammable Locker
SSHO will inspect all of project’s Fire Extinguishers, as part of scheduled Monthly Inspections. Operators will conduct weekly
inspections of the Fire Extinguishers, as part of their maintenance checks for that vehicle. All extinguishers identified with a “*”

are consumable and will be disposed of locally, if functioned or failed inspection. All other extinguishers are rechargeable, if
functioned or failed inspection.

First Aid Kit Locations

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
The following list is the location of the project provided First Aid Kits for the Holloman Air
Force Base Landfill 29 Project. All project issued or supplied First Aid Kits will be brought the
On Site Medical Team for inspection and serviceability checks every Thursday, as part of the
site’s Scheduled Maintenance period.
1. Site Trailers
• Command Post
• Team Trailer
• Gear Trailer
• ECBC Trailer (Minicams)
• ECBC MAP
2. Down Range Team
3. Personnel Decontamination Station (PDS)
4. Site Vehicles
• Rescue Vehicle (as identified by project)
• ECBC MINICAMS vehicles (provided by ECBC)
Those identified kits that have failed inspection for shortages or serviceability will be
cannibalized for all serviceable components. The SSHO will be notified and replacement
units will on be on site before next day’s operation.

Parsons OE Sector
Project Site Safety and Health Officer (SSHO)

NAME

DATE

HEAT STRESS MONITORING LOG
Time
Time
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp
Pulse
Temp

Time

Time

Time

Heavy Equipment Inspection Report

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
Date:

Rental/Lease/Private (circle one)

Vehicle Make:

Lic Plate #:

Veh VIN#:

Starting Mileage/Hours for Week:

Ending Mileage/Hours for Week:

Week Ending Total Miles:

General Vehicle Inspection
Check { } with R for repair needed; X for OK; / for adjustment made
1. Windshield

{

2. Vehicle Exterior

}

{

3. Vehicle Interior

}

{

4. Leaks

}

{

}

5. Lights:
a. Headlights

{

}

d. Brake Lights

b. Tail lights

{

}

e. Back-up Alarm

c. Turn Signals

{

}

{

}
{

}

6. Brakes

{

}

10. Belts

{

}

7. Horn

{

}

11. Defroster

{

}

8. Tires/Tracks

12.Radiator/Hoses
{

(Tread wear/pressure)
9. Windshield Wipers/Washer

}
{

{

(DON’T check when hot)
}

13. Battery

{

}
}

14. Fluid Levels: (Circle approximate level)
a. Oil
Added_________

Full

1qt low

b. Coolant:
Added_________

Full

Need coolant

c. Transmission:
Added_________

Full

1pt low

d. Fuel:
Empty

Full

½

e. Hydraulic Fluid
Added_________

Full

f.
Grease Fittings
Added____________
g. ROPS Certificate

Yes

¼

Comments/Repairs/Service(s) Needed: Next Service @_____________hrs

1qt low
Full

No

I, ______________________, certify that I have read, understand and will comply with the operator’s
manual for the below listed heavy equipment and understand the operating instructions, limitations,
control placards, warning an caution placards, and load limits of the unit.

Equipment

Print:

Model / Load rating

Certifiers initials

Signature:

Date:

I,
, the supervisor of the above employee, verify that he/she has demonstrated
the ability to operate the above listed heavy equipment in a safe manner and that he/she is authorized to
operate this heavy equipment.

Print:

Date:

Signature:

Daily Site Specific Training (Intrusive Operations)
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

DATE:________________
Topics Covered:

Completed/Initials

□ Personnel responsible for health and safety
•

Site Manager

•

SUXOS

•

UXOSO

•

CEHNC On-Site Safety

•

Project Manager

□ Heat/Cold Injuries (discuss when appropriate)
•

Heat Stress/Exhaustion/Stroke

•

Frost Bite/Frost Nip/Chill

•

Hypothermia

□ Slips, trips, falls
•

Building surfaces, stairs

•

Debris

•

Muddy/Wet Surfaces

•

Steep Inclines

___________

___________

___________

1

Topics Covered:

Completed/Initials

□ Biological Hazards (Refer to Biological Handbook)
•

Insects (Spiders; Ticks; Chiggers; Bees/Wasps)

•

Plants (Poison Ivy/Oak)

•

Snakes (Poisonous)

□ Safe work practices
•

Equipment Spotters

•

Recognized hand signals

•

Proper back lifting

___________

□ Engineering controls
•

Road/Security Guards as required

•

Signage/Barricades

___________

□ Emergency procedures/Rally Point
•

Emergency Signal (3-5sec blasts)

•

Rally Point#1 (CP)

•

Rally Point #2 (HAFB Visitor’s Center)

___________

□ Radios/Cellular Phones

____________

•

Radio Channel Frequency (TBD)

•

Robotic Excavator Channel Frequency (TBD)

•

Cellular Phones (List of assigned numbers)

•

Communications Checks (Twice all site elements)

□ SDS Logs/Records
•

____________

___________

Located at Operations/CP

Topics Covered:

Completed/Initials
2

□ Vehicle/Heavy Equip traffic

____________

•

Use of Seat Belts

•

Sound Horn prior to backing vehicles without warning device

•

Vehicle speeds on the roads

•

Hearing Protection, when required

□ Personnel Protective Equipment
•

Activity-specific: see CSS

•

First Aid Kit (1 per vehicle)

•

Fire Extinguisher (1 per vehicle)

___________

□ Noise Hazards

___________

•

Noise Level Surveys conducted and posted

•

Sources/Locations identified above >85dB

•

Proper PPE Issued

□ Electrical Hazards
•

Proper Use of Generators

•

Shock/Electrocution:

•

___________

o

Wet Surfaces

o

Exposed Wiring on walls and ceilings surfaces (still hot)

Overhead power lines during Elevated Work

3

Topics Covered:

Completed/Initials

□ Elevated Work Surfaces

____________

•

UXOSO and Component Person will prepare an Elevated Platform Worksheet weekly, as needed, likely
only during VCS construction

•

Equipment will be checked daily to ensure all safety equipment and controls are operable, prior to use on
site

•

Equipment operated by only those personnel qualified and after all required PPE has been donned

•

No elevated work allowed when wind speed exceeds 25 mph

•

Equipment will be stationed on a firm and flat surface at all times.

□ Severe Weather Procedures
•

Site Personnel Responsibilities

•

Selection of Shelters/Safe Havens

•

Authorized Work Stoppages

•

Types of Weather

____________

o

Thunderstorms

o

Lightning (1st Clap of Thunder initiates the “Stop Work and Seek Shelter” until 30 minutes after the
last clap of thunder is heard).

o

High Winds, in excess of 25 mph

□ Hospital/Routes

____________

All Site Related CWM Injuries/Non-CWM Injuries/After Hours

•

Non-CWM Injuries – Non- life threatening
Site personnel will transport all non-ambulatory injured personnel to the Occupational Health
facility (Champion Occupational Health Services – 2539 Medical Drive, Suite 110, Alamogordo, NM
88310 – (888) 977-3319.
o


•

Non-CWM Injuries – Life threatening
On-site ambulance will transport injured personnel to the Gerald Champion Regional Medical
Center, 2669 N. Scenic Dr., Alamogordo, NM 88310, phone # (575) 439-6100.
o


•

Hospital Route Map posted in CP/Site vehicles.

Hospital Route Map posted in CP/Site vehicles.

CWM Injuries
Those personnel injured or exposed to a potential Chemical Agent (CA) or other hazardous
material will be processed through the Personnel Decontamination Station and monitored by a

4

Minicams unit prior to be transported to the Gerald Champion Regional Medical center for airlift to
the closest Level 1 Trauma center: University of New Mexico Hospital, 2211 Lomas Blvd. NE.,
Albuquerque, NM 87106 , phone # (505) 272-2111.
o

Hospital Route Map posted in CP/Site vehicles.

After Hours – Site personnel will contact either the SUXOS or the Site Manager, prior to
departing for any medical clinic for any reason. The injured may be informed to remain at his or
her hotel until the SUXOS arrives to transport the injured to the appropriate facility.

Topics Covered:

Completed/Initials

□ Chemical Agents/Detection & Symptoms
Contaminants of Concern

Source

GA (Tabun); GB (Sarin); GD
(Soman) and GF (Cylo-sarin)

Munitions

Description/Physical Properties (at
room temperature)
Nerve Agent. Colorless to brown, with a
faint fruity odor (GA); Colorless and no
odor (GB); Colorless with a camphor
scent (GD) and liquid with a musty peach
odor (GF).

_________
Symptoms/Health Effects
Inhaled or absorbed. Immediate Death.

___________

• Other Potential Chemical Hazards
•

Unknown industrial chemical (benzene, toluene, xylenes, chlorinated solvents)
o

Nominal 0.5% hypochlorite bleach solution

• Gasoline and Diesel
o

Contained Vehicles and Generators

o

Fueling Operations (Field Operations) - Proper Procedures

o

Use of equipment (Radios/Cellular Phones)

5

□ Biological Agents associated with Field Effort
Agent

Anthrax (Bacillus
anthracis)

Brucellosis
(abortus,
melitensis, suis,
canis)

Francisella
Tularensis
(F. tularensis;
Tularemia)

Source

Munition

Biological Agents - Bacteria
Description/Physical
Symptoms/Health Efects
Properties
This organism forms a
protective spore under
adverse environmental
conditions or upon exposure
to air. When conditions
improve the spores germinate
to produce a vegetative
bacteria. The spores are
extremely hardy and can
survive extremes of
temperature, dryness and
flooding. Articles and soil
contaminated with spores
may remain infective for
decades.

Dermis (contact) – skin infection begins as a raised itchy bump that
resembles an insect bite but within 1 to 2 days develops into a vesicle
and then a painless ulcer, usually 1 to 3 cm in diameter, with a
characteristic black necrotic (dying) area in the center. Lymph glands
in the adjacent area may swell. Approximately 20% of untreated cases
will result in death. Deaths are rare with appropriate antimicrobial
therapy.
Inhalation – Initial symptoms may resemble a common cold – sore
throat, mild fever, muscle aches and malaise. After several days, the
symptoms may progress to severe breathing problems and shock.
Inhalation anthrax is usually fatal.
Ingestion (consumption of infect items) – May follow the ingestion of
contaminated meat and is characterized by an acute inflammation of
the intestinal tract. Initial signs of nausea, loss of appetite, vomiting,
fever are followed
by abdominal pain, vomiting of blood, and severe diarrhea. Intestinal
anthrax results in death in 25% to 60% of cases.

Brucella species survive well
in aerosols and resist
drying.

Inhalation (aerosol) or Ingestion (consumption of infect items)
Incubation period may be several days to several months. When
present, symptoms include fever, headache, myalgia (muscle pain),
arthralgia (joint pain), back pain, profuse sweats, chills, weight loss,
and generalized malaise. Onset may be acute or insidious. Fever may
be intermittent or continuous and recurrences are common even after
antibiotic treatment. The osteoarticular complications of brucellosis
occur commonly, particularly sacroiliitis, and can produce significant
disability. Other manifestations include depression and other mental
status changes, epididymoorchitis, and localized suppurative organ
infection. Morbidity may be pronounced, but fatalities are uncommon.

F. tularensis can survive for

Inhalation (aerosolized by skinning/processing infected
animals) - Inhalation of infectious material may be followed by
pneumonic involvement with a 30 to 60% case-fatality rate if
untreated. Type A has a five to 15% untreated case-fatality rate, and
type B produces few fatalities even without treatment.
Ingestion (consumption of infect items) - Most often it presents itself
as an ulcer at the site of introduction of the organism, together with
swelling of the regional lymph nodes. There may be no apparent
primary ulcer, but only one or more enlarge and painful lymph nodes.
Ingestion of organisms in contaminated food or water may produce
painful vomiting or dry heaves, abdominal pain and diarrhea. Lymph
glands in the adjacent area may swell. Approximately 20% of untreated
cases will result in death. Deaths are rare with appropriate antimicrobial
therapy.
Injection (Tick, deerfly and mosquito bites) - The area that resembles
an insect bite but within 1 to 2 days develops into a vesicle and then a
painless ulcer, usually 1 to 3 cm in diameter, with a characteristic black
necrotic (dying) area in the center.

Munition

Munition

weeks outside of a living
host. Unless treated, the
infectious agent may be
found in the blood during the
first two weeks of disease
and in lesions for a month,
sometimes longer. Flies can
be infective for 14
days and ticks throughout
their lifetime (about two
years). Rabbit meat frozen at
-15 °C (5°F) has remained
infective for longer than three
years. Incubation period has
a range of one to 14 days
(usually three to five days).

Biological Agents - Simulants

Bacillus globigii
(BG/Bacillus
subtilis)

Lap
Sample

This organism forms a
protective spore under
adverse environmental
conditions or upon exposure
to air. The spores are
extremely hardy and
can survive extremes of
temperature, desiccation,
ultra-violet light, starvation
and some disinfectants

Inhalation (aerosol); Dermis (contact with) or Ingestion
(consumption of infected items) – May follow the ingestion of
contaminated cooked meat, cooked vegetables, milk, infant formulae
and contaminant bread. Within 7 to 16 hours, the most prominent
symptoms are diarrhea and vomiting. Other symptoms may include:
fever, sweating, abdominal pain and nausea. May take up to 13 days to
6 weeks for recovery. A few cases of death have been reported.

Topics Covered:

Completed/Initials
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□ Decontamination Solution

___________

•

Hot Soapy Water for Skin

•

0.5% Household Bleach Solution for everything else

□ PPE Starting Levels

___________

•

PPE Levels (Down Range Crew) – Action Dedicated (Level B, C or Modified Level D)

•

PPE Levels (PDS) - Level C

•

PPE Levels (SZ) – Level D or Modified D

□ Exclusion Zone (EZ)
•

___________

Since no MEC/UXO will be encountered during this operation, the primary EZ will be established for
intrusive operations, as follows o

EZ and NOSE distances will be dependent upon the information provided from D2PC
Calculations, performed during morning and afternoon entries or as determined by USACE SSO

□ “Two Man” Rule
•

□

__________

The “Two Rule” will be in effect once the UXOSO has established the “Hot Line” and will remain in effect
regardless of operation.

Contamination Control Line (CCL)

__________

•

The Contamination Control Line will be in effect once the UXOSO has established the “Hot Line” and will
remain in effect regardless of operation.

•

All Site Personnel will have their assigned Air Purifying Respirators (APRs) on their person, either slung
around their waist or draped over their shoulder, but in such a manner that afford them the ability to
safely don the APR, prior to crossing over the CCL. No person will be allowed to cross the CCL without
an approved APR. Site personnel will stop anyone attempting to cross the CCL, without an APR.

□ Cardinal Principle
•

__________

“Any operation involving explosives, ammunition or toxic chemical agents is to limit the potential exposure
to a minimum number of personnel, for a minimum period of time and to a minimum of the hazardous
material consistent with a safe and efficient operation”

Topics Covered:

Completed/Initials
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□ Conventional UXO
o
•

___________

None anticipated.

Note: If encountered or suspect, mark the location and leave the item and report to USACE Safety or
Site Safety Officer.

□ Break Area/Smoking Area
•

__________

A “Smoking Area” may be established, IAW local laws and fire restrictions. At minimum, this
area will have a sand filled bucket or approved butt receptacle and one fire extinguisher on
hand. Smokers will be required to clean and properly dispose of all cigarette residues, as
deemed necessary by the UXOSO or CEHNC-SSO.

□ Previous Day Exposure Report (ECBC)

__________

□ Today’s Safety Tip

__________

Bobby Nelms, Site UXOSO
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Parsons Ladder Inspection
A Competent Person must inspect ladders for visible defects periodically and after any incident that could
affect their safe use.

Project Location: Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
Competent Person:
Date:
Type of Ladder inspected□Step Ladder

□Extension

DISPOSITION:

□ Safe for Use
□ Remove from Service and Destroy
□ Remove from Service and Repair

COMMENTS:

□Fixed

□Straight

Loss/Damage/Destruction Report
Memorandum Thru: Project Property Officer
Date: _______________
For: Government Contracting Officer
Subject: LOSS/DAMAGE/DESTROYED PROPERTY
Report Number __________________

Report prepared by:
COMPANY:
Contract:
Task order:
Location of Activity:
Report type:
Nomenclature:
Serial Number:
Model:
PO/Subcontract No:
Date of Incident:
Manufacturer:
Year of Manuf.:
Mileage:
Bar Tag ID No:

____________________
____________________________
____________________
____________________________
____________________
Lost
Destroyed
Damaged
____________________
____________________
____________________________
____________________
____________________________
____________________
____________________________
____________________
____________________________

Description of occurrence:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Corrective Action:
______________________________________________________________________________
______________________________________________________________________________
____________________________________________________
Insurance:
Yes:
No:
Technical Inspection Completed:
Yes: No:
Estimate to repair (provided by Parsons):
__________________________________________________
Purchase price: __________________________________

______________________________________
______________________________________
Signature and Title of Person Preparing Report

MATERIAL RECEIVING REPORT

Date:
Client Name:

W912DY-17-D-0005/TO F-0776

Contract/Order:
Job Title/Location:

PO/OER NO

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

PO LINE
ITEM NO

SERIAL
NUMBER

PART
NO

DESCRIPTION

REMARKS:

Date Received:
Time Received:

Received by:
(Printed Name)

PU-7 (06/96)

(Signature)

QUANTITY

CONDITION

Daily Medical Baseline
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:
Name:
Position:
Pulse:

Date:
Time:
BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

BP:

Company:
Respiration:

Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:
Time:
Temp:

Medical History
Questionnaire
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
Date:
Name:
SSN:
Position:
Current Medical History:

DOB:
Company:

Prescriptive Medication(s):

Allergies/Allergic Reactions:

Next of Kin/Authorized Notification:

Printed Name:

Signature:

Daily Site-Specific Training
Non-Intrusive/Mobilization

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
DATE:
Topics Covered:

Completed/Initials

□ Personnel responsible for health and safety
•

___________

– Site Manager

•

- UXOSO

•

– USACE On Site Safety

•

– Project Manager

□ Heat/Cold Injuries (discuss when appropriate)
•

Heat Stress/Exhaustion/Stroke

•

Chill Blains/Hypothermia/ Frost Bite

□ Slips, trips, falls
•

Holes/Cracks/Fissures on the surface

•

Muddy/Wet Surfaces

•

Steep Inclines

___________

___________
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Topics Covered:

Completed/Initials

□ Health and safety procedures

___________

□ Safe work practices

___________

•

Equipment Spotters

•

Recognized hand signals

•

Proper back lifting

□ Engineering controls

___________

•

Secure Main Gate at all times

•

All other gates are to be left as they are found

□ Emergency procedures/Rally Point
•

Emergency Signal (3-5sec blasts)

•

Rally Point #2 (Site Compound)

___________

□ Biological Hazards

____________

•

Insects (Ticks; Chiggers; Spiders; Bees/Wasps)

•

Plants (Poison Ivy/Oak)

•

Snakes (Poisonous)

□ Radios/Cellular Phones/GPS

____________

•

Channel Frequency (Site Radios)

•

Cellular Phones (List of assigned numbers)

•

Communications Checks (Twice all site elements)
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Topics Covered:

Completed/Initials

□ Vehicle/Heavy Equip traffic

____________

•

Use of Seat Belts

•

Sound Horn prior to backing vehicles without warning device

•

Vehicle speeds on the roads

□ SDS Logs/Records
•

___________

Located at Operations/CP

□ Personnel Protective Equipment
•

Safety Glasses

•

Leather Work Gloves

•

First Aid Kit (1 per vehicle)

•

Fire Extinguisher (1 per vehicle)

•

Hard Hats (during EMM Operations)

___________

□ Overhead/Platform Work

___________

•

Proper Fall Protection PPE (Safety Harness/Hardhats)

•

Heavy Equipment Movement (Scissors Lift/Man Lift)
•

•

Ground Guides/Safety Observers

Work Stoppages
•

High Winds (in excess of 25mph)

•

Weather Related (Lightning/Freezing Rain or Drizzle)
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Topics Covered:

Completed/Initials

□ Potential Chemical Hazards

__________

•

Vehicle Fuels (Gasoline and Diesel)

•

Fueling Operations (Site Compound/Field Operations)
o

Proper Procedures

o

Use of Electrical equipment (Radios/Cellular Phones)

□ Cardinal Principle
•

___________

“Any operation involving explosives, ammunition or toxic chemical agents is to limit the potential
exposure to a minimum number of personnel, for a minimum period of time and to a minimum of the
hazardous material consistent with a safe and efficient operation”

□ Severe Weather Procedures
•

Site Personnel Responsibilities

•

Selection of Shelters/Safe Havens

•

Authorized Work Stoppages

•

Types of Weather

____________

o

Thunderstorms

o

Lightning (10 mile rule in effect)

o

High Winds

o

Winter Storm/Ice (January through early April)

4

Topics Covered:

Completed/Initials

□ Hospital/Routes
•

____________

All Site Related Injuries
Team will transport the injured to the closest facility listed below:
UM Upper Chesapeake Medical Center – 500 Upper Chesapeake Drive, Bel Air, MD

•

After Hours – All Site personnel will notify the SSHO of illness or injury.

□ Today’s Safety Tip

___________

□ Today’s Operations (-Site Manager’s)

___________

SSHO

5

Parsons

Notice of Noncompliance with Safety and Health Regulations
Under conditions of this enforcement procedure, check all items that apply:
_____

1.

You are being notified of this violation and should take corrective action to prevent a reoccurrence. The corrective
action shall be documented to the Parsons Construction Management representative immediately.

_____

2.

You must submit a plan for compliance to your Parsons Construction Management representative and the
Construction Safety Manager within two days of receipt of this letter. The compliance plan must include the
means or methods of compliance and the date that the requirements for compliance will be completed. Once
compliance has been achieved, a follow up letter must be sent to the Parsons Construction Management
representative and Construction Safety Manager. Failure to comply will result in disciplinary action against your
Company.

_____

3.

You are required to review the stated procedures with your Parsons Construction Management representative.
Work may not commence on the site until the review is complete and the Subcontractor responds formally that the
procedure is understood and will comply.

_____

4.

You are required to review the stated procedures with your Parsons Construction Management representative.
Work may not commence on the site until the review is complete and you must confirm formally the disciplinary
action to be taken against the supervisor and employees.

_____

5.

All work on the site will stop until the Parsons Construction Management representative reviews all the facts with
the Subcontractor and determines if the contract between the parties will be terminated.
Sincerely,

___________________________
Parsons Representative
cc:

Issuing Manager Representative
Job File
GBU Safety Manager
Project Manager

Parsons

Notice of Subcontractor Violation
of Safety and Health Regulations
Date:

Contractor Name:
Address:

Attention:
This letter officially notifies you that you have been found to be in violation of the following Safety Regulations:
on (date) ____________________, by

.

Confined Space Entry
Knowledge of the
environment

Lockout/Tagout
Awareness of
warning alarms

Hot Work

Assembly locations

Fall Protection

Scaffolding

Trenching

Safe Work Practices

Security Practices

Evacuation routes

Personal Protective
Equipment
Back-up Alarms
Environmental/Hazardous
Material Storage

Other:

This/These violations occurred at the following locations:
at the following times______________________________ and dates
The name of the employees was/were
under the supervision of

.

OSHA's Form 300 (Rev. 01/2004)

Log of Work-Related Injuries and Illnesses

Attention: This form contains information relating
to employee health and must be used in a manner
that protects the confidentiality of employees to the
extent possible while the information is being used
for occupational safety and health purposes.

State

Respiratory
Condition

Poisoning

Hearing Loss

All other illnesses

(H)

(I)

(J)

(K)

(L)

(1)

(2)

(3)

(4)

(5)

(6)

0

0

0

0

0

0

0

0

0

0

0

0

Respiratory
Condition

Poisoning

Hearing Loss

All other illnesses

(1)

(2)

(3)

(4)

(5)

(6)

Other recordable cases

(M)

Away
From
Work
(days)

On job
transfer or
restriction
(days)

Be sure to transfer these totals to the Summary page (Form 300A) before you post it.
Public reporting burden for this collection of information is estimated to average 14 minutes per response, including time
to review the instruction, search and gather the data needed, and complete and review the collection of information.
Persons are not required to respond to the collection of information unless it displays a currently valid OMB control
number. If you have any comments about these estimates or any aspects of this data collection, contact: US
Department of Labor, OSHA Office of Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210. Do
not send the completed forms to this office.

Check the "injury" column or choose one type of
illness:

(G)

Job transfer
or restriction

Page totals

Enter the number of
days the injured or ill
worker was:

Skin Disorder

(F)
CHECK ONLY ONE box for each case based on
Describe injury or illness, parts of body affected, the most serious outcome for that case:
and object/substance that directly injured or made
person ill (e.g. Second degree burns on right
forearm from acetylene torch)
Days away
Death
Remained at work
from work

Skin Disorder

(D)
(E)
Date of Where the event occurred (e.g.
injury or Loading dock north end)
onset of
illness
(mo./day)

City

Classify the case

Describe the case
(C)
Job Title (e.g.,
Welder)

Establishment name

Injury

(B)
Employee's Name

Form approved OMB no. 1218-0176

Injury

(A)
Case
No.

U.S. Department of Labor
Occupational Safety and Health Administration

You must record information about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer, days away from work, or medical treatment
beyond first aid. You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health care professional. You must also record work-related
injuries and illnesses that meet any of the specific recording criteria listed in 29 CFR 1904.8 through 1904.12. Feel free to use two lines for a single case if you need to. You must complete an
injury and illness incident report (OSHA Form 301) or equivalent form for each injury or illness recorded on this form. If you're not sure whether a case is recordable, call your local OSHA office
for help.

Identify the person

Year

Page

1 of 1

OSHA's Form 300A (Rev. 01/2004)

Year

Summary of Work-Related Injuries and Illnesses

U.S. Department of Labor
Occupational Safety and Health Administration
Form approved OMB no. 1218-0176

All establishments covered by Part 1904 must complete this Summary page, even if no injuries or
illnesses occurred during the year. Remember to review the Log to verify that the entries are complete
Using the Log, count the individual entries you made for each category. Then write the totals below,
making sure you've added the entries from every page of the log. If you had no cases write "0."

Establishment information

Employees former employees, and their representatives have the right to review the OSHA Form 300 in
its entirety. They also have limited access to the OSHA Form 301 or its equivalent. See 29 CFR
1904.35, in OSHA's Recordkeeping rule, for further details on the access provisions for these forms.

Your establishment name

Number of Cases

City

Street
State

Zip

Industry description (e.g., Manufacture of motor truck trailers)

Total number of
deaths
0
(G)

Total number of
cases with days
away from work
0
(H)

Total number of cases
with job transfer or
restriction
0
(I)

Total number of
other recordable
cases
0
(J)

Number of Days

OR North American Industrial Classification (NAICS), if known (e.g., 336212)

Employment information

Total number of
days away from
work

Total number of days of
job transfer or restriction

0

0

(K)

(L)

Annual average number of employees
Total hours worked by all employees last
year

Injury and Illness Types
Total number of…
(M)
(1) Injury
(2) Skin Disorder
(3) Respiratory
Condition

Standard Industrial Classification (SIC), if known (e.g., SIC 3715)

Sign here
Knowingly falsifying this document may result in a fine.

0
0

(4) Poisoning
(5) Hearing Loss

0
0

0

(6) All Other Illnesses

0

Post this Summary page from February 1 to April 30 of the year following the year covered by the form
Public reporting burden for this collection of information is estimated to average 50 minutes per response, including time to review the instruction, search and
gather the data needed, and complete and review the collection of information. Persons are not required to respond to the collection of information unless it
displays a currently valid OMB control number. If you have any comments about these estimates or any aspects of this data collection, contact: US Department
of Labor, OSHA Office of Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210. Do not send the completed forms to this office.

I certify that I have examined this document and that to the best of my knowledge the entries are true, accurate, and
complete.

Company executive

Title

Phone

Date

Attention: This form contains information relating to
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.

OSHA's Form 301

Injuries and Illnesses Incident Report

U.S. Department of Labor
Occupational Safety and Health Administration
Form approved OMB no. 1218-0176

Information about the employee
This Injury and Illness Incident Repor t is one of the
first forms you must fill out when a recordable workrelated injury or illness has occurred. Together with
the Log of Work-Related injuries and Illnesses and
the accompanying Summary , these forms help the
employer and OSHA develop a picture of the extent
and severity of work-related incidents.
Within 7 calendar days after you receive
information that a recordable work-related injury or
illness has occurred, you must fill out this form or an
equivalent. Some state workers' compensation,
insurance, or other reports may be acceptable
substitutes. To be considered an equivalent form,
any substitute must contain all the information
asked for on this form.
According to Public Law 91-596 and 29 CFR
1904, OSHA's recordkeeping rule, you must keep
this form on file for 5 years following the year to
which it pertains
If you need additional copies of this form, you
may photocopy and use as many as you need.

Information about the case

1) Full Name

10)

Case number from the Log

2) Street

11)

Date of injury or illness

12)

Time employee began work

AM/PM

3) Date of birth

13)

Time of event

AM/PM

4) Date hired

14)

What was the employee doing just before the incident occurred? Describe the activity, as well
as the tools, equipment or material the employee was using. Be specific. Examples: "climbing a
ladder while carrying roofing materials"; "spraying chlorine from hand sprayer"; "daily computer keyentry."

15)

What happened? Tell us how the injury occurred. Examples: "When ladder slipped on wet floor,
worker fell 20 feet"; "Worker was sprayed with chlorine when gasket broke during replacement";
"Worker developed soreness in wrist over time."

16)

What was the injury or illness? Tell us the part of the body that was affected and how it was
affected; be more specific than "hurt", "pain", or "sore." Examples: "strained back"; "chemical burn,
hand"; "carpal tunnel syndrome."

17)

What object or substance directly harmed the employee? Examples: "concrete floor";
"chlorine"; "radial arm saw." If this question does not apply to the incident, leave it blank.

18)

If the employee died, when did death occur? Date of death

City

5)

State

Zip

Male
Female

Check if time cannot be determined

Information about the physician or other health care
professional
6) Name of physician or other health care professional

7) If treatment was given away from the worksite, where was it given?
Facility
Street
City

State

Zip

8) Was employee treated in an emergency room?
Yes

Completed by

(Transfer the case number from the Log after you record the case.)

No
Title
Phone

Date

9) Was employee hospitalized overnight as an in-patient?
Yes
No

Public reporting burden for this collection of information is estimated to average 22 minutes per response, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Persons are not
required to respond to the collection of information unless it displays a current valid OMB control number. If you have any comments about this estimate or any other aspects of this data collection, including suggestions for reducing this burden, contact: US Department of Labor, OSHA Office of
Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210. Do not send the completed forms to this office.

Sensitive / Confidential / Proprietary

OSD
Over, Short, or Damage Report
From: _________________________________________________________________
(Preparer Name)

To: ___________________________________________________________________
(Buyer for Project)
Vendor / Shipper:
___________________________________________________________
Pt of Origin: ____________________
Rec. Point:
________________________
Carrier Name: ________________________ Unit No.__________________________
(Trucking, Railroad, Airline, Vessel Name)

Carrier’s No ________________________ Date
Rec’d________________________

Report No ___________
Date _______________
P.O. No_____________
Job No______________
MRR No____________

(Truck, Car, flight or voyage No)

(Frt. Bill, Waybill, B/L, Etc.)

ABOVE SHIPMENT RECEIVED IN FOLLOWING CONDITION
Overage
Shortage

Substitution

Acceptable

Not Acceptable

Description

_____________________________________________________________________________________________
_____________________________________________________________________________________________
Damaged

Visible Damage to Equipment or Material

_____________________________________________________________________________________________
____________________________________________________________________
GIVE DETAILS OF OVER, SHORT OR DAMAGE ITEMS – DESCRIBE DAMAGE
P.O.
Item

Qty
Shipped

Qty
Received

Unit
Cost

Exception Taken on Delivery Document

Description of Material and Damage

Yes

No Carrier Notified On

___________________________________

DO NOT DISPOSE OF CONTAINERS OR PACKING UNTIL AFTER INSPECTION BY
CLAIM AGENT.
Prepared by _____________________________________ Approved by __________________________

PLAN ACCEPTANCE FORM
SITE SAFETY AND HEALTH PLAN

Instructions: This form is to be completed by each person to work on the
subject project work site and returned to the Site Safety and Health Officer.

I have read and agree to abide by the contents of the Site Safety and Health
Plan for the following project:

Interim Measures for Landfill 29 HAFB (SWMU 104),
Alamogordo, NM

Name (print)

Signature

Date

Return to Site Safety and Health Officer before starting work at the site.

PARSONS

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
POST-EXPOSURE EVALUATION AND FOLLOWUP
The following steps must be taken, and information transmitted, in the case of an employee’s exposure to bloodborne pathogens:
Name of exposed person:

Date of incident:

Office:

Time of incident:

ACTION TAKEN

DATE



Employee furnished with documentation regarding exposure incident



Source individual identified

_________________________________________
Source individual’s name



Source individual’s blood tested and results given to exposed employee



Consent could not be obtained

Reason:



Exposed employee’s blood collected and tested



Appointment arranged for employee with healthcare professional

_________________________________________
Professional’s name
Documentation forwarded to healthcare professional







Bloodborne Pathogens Standard
Description of exposed employee’s duties
Description of exposure incident, including routes of exposure
Results of source individual’s blood testing
Employee’s medical records

Report
prepared by::
Title:

Date:

Pre-Operational Check (Done Daily)
Equipment/Operation

Daily Tailgate Safety brief complete
DAAMS Pumps Operational –
Perimeter Mini-Cams Operational:
Intrusive Site Site Generators

Monitoring Monitoring -

Weather Pak Operational
Operational Status and Radio Check: Down Range Team and Spare;
SM; USACE; Rescue; ECBC (Mini-Cams; DAAMS; MAP); SSHO/QC
Heavy Equipment Operational
PDS Operational
Monitoring Tent Temp (>65ºF)
Down Range Equipment checked and operational, IAW Checklist
Sample Coolers w/Ice at –
PDSDownrangeRescue (Dressed and Equipment Ready)
Air Tank (psi) Exclusion Zone (EZ) downrange is established
Daily Intrusive Brief (CP and Team Leaders)
Starting grid or anomaly
Notified USACE SSO and request Permission to begin Intrusive
Operations)

Notes or
Time Started

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM Project Hazards Tracking Log

Potential/Identified Task
Slips, Trips and Falls

Hazard Location
Entire Work Site

Potential Actions/Measures
Self-Explanatory

Biological Concerns (Plants; Insects
and Reptiles)

Entire Work Site

Allergic Reactions; Stings and Bites

Environmental Concerns (Exposure
to Extreme Temperatures of heat or
cold)

Entire Work Site

Varying stages of illness to include
possible fatality

Ergomonic Concerns (Repetitive
Motion; prolonged stooping;
standing; bending or ackward
positions)

Entire Work Site

Varying stages of injuries to include
twisting of limbs; blisters; muscle
sprains and strains

Severe Weather

Entire Work Site

Exposure to elements; Injury and
damage to Work Area

Severe Weather at Work Area is prone to sudden and unpredictable intensity; Field
personnel will cease operations, as directed by SSR and seek shelter. Severe weather
may cause evacuation of field personnel to a "Safe Haven".

Open/Identified in all AHAs

Electrical

Designated Work Area

Electric Shock; Burns or Injury

All work performed by certified Electrician; Proper extinguishers; GFCI & UL outdoor
rated extensions.

Open/Identified in specific AHAs

Lock-Out/Tag Out

Designated Work Area

Flammable Storage/Refueling

Designated Work Area

Noise Levels - Equipment or Field
Operations exceeding 85dB

Designated Work Area

Heavy Equipment Operations

Handling of Potential Hazardous or
Toxic Material/Liquids, to include
Accidental Environmental
Spill/Discharge of Contaminants

Manual Lifting

Entire Work Site

Entire Work Site

Entire Work Site

Preventive Measures Taken
Identify; Mark; Cover or Remove hazard
Proper PPE; Site Training and Awareness of hazards present (Refer to Site Biological
Factors Book for details). Those personnel identified, to include Site Visitors, who are
allergic will maintain or possess required medication to treat themselves, in event of an
occurrance.

Open/Identified in all AHAs

Proper use and selection of PPE to complete tasks; Devise better approach to
accomplish task, by use of additional personnel, available equipment and rotation of
work force.

Open/Identified in all AHAs

Proper PPE; Meter readings when required

Certified Equipment Operators; Receipt of Equipment on site by Component Person(s);
Pinch; Puncture and Cut; Improper Daily "Before" and "After" and Weekly maintenance checks by operators; Proper PPE;
equipment operations; Roll Over and fueling operations and recognized "hand signals" between operator and ground
personnel. All equipment will be equipped with Roll Over Protection System (ROPS)
Crush
Proper selection and use of PPE or revised PPE to fit the condition; Site personnel
performing tasks that require use or handling of hazardous or toxic material or liquids
will be outfitted in the minimum PPE requirements as listed in the Material Safety Data
Contact with chemical agent or other Sheet (MSDS) for material or liquid being used; All operators need to be aware of
hazardous chemicals
potential exposure to corrosive and/or flammable liquids when conducting equipment
or vehicle inspections; Operators will not eat, drink or smoke when performing these
tasks; Drip pans will be used to mitigate accidental spills or ground contamination.

Muscle Strains/Sprains (Possible
Injury/Lost Day Incident)

Open/Identified in all AHAs

Proper PPE or revised PPE to fit condition, as necessary; Site Training and Awareness of
hazards present (Refer to to Site Heat Stress Program Book for details).

Any electrical work performed by certified Electrician; Tool or Equipment will marked
Electric Shock; Pinch and Cut; Explosion
"Out of Service" and locked to prevent start-up; Pressurized canister or spray units will
or Release of Energy
be "de-energized" and cleaned, prior to storage.
Proper extinguishers; PPE and Equipment operations; No "Hot Fueling"; Compatible
Fire; Burns; Explosion or Injury
Storage and all re-fueling in designated area.
Potential Hearing Loss

Hazard Status/Remarks
Open/Identified in all AHAs

Individual performing task has solid footing, leather work gloves and use the
proper lifting technique - Bend at the knees keeping back as straight as possible and lift
with knees and the back. Individual needs to have good visibility in the direction he/she
is carrying an item. Do not attempt to carry anything in excess of 50 lbs or any item that
blocks visibility or is cumbersome to carry alone.

Open/Identified in all AHAs
Open/Identified in specific AHA
Open/Identified in all AHAs. Current field operations only
require with foam inserts.

Open/Identified in specific AHA

Open/Identified in specific AHAs

Open/Identified in all AHAs

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM Project Hazards Tracking Log

Hand/Power Tools (Electric and NonElectric)

Elevated Platform Work (Ladders;
Scissors Lift; Man Lift and
Scaffolding)

Entire Work Site

Designated Work Area

Possible Bodily Injury; Electric Shock

Power and hand tools will be handled, operated and maintained IAW the manufactures
instructions, the approved PSHP; AHAs and any applicable SOPs. The hand and power
tool will be inspected prior to use to ensure that all of the hand and safety guards are
in place and the tool is otherwise in good working order. PPE will be worn IAW the
approved PSHP and inspected by the user prior to donning

Certified Equipment Operators; Receipt of Equipment on site by Component Person(s);
Daily "Before" and "After" and Weekly maintenance checks by operators; Proper PPE;
Possible Bodily Injury; Fall from Height fueling operations and recognized "hand signals" between operator and ground
personnel. Proper selection; inspection and wear of specialized Fall Protection PPE.

Revised on 05/01/13

Open/Identified in all AHAs

Open/Identified in specific AHA

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM

Work Hours to Date:

0

Number of Days since Last Recordable Accident:

Total Mileage Driven to Date:

0

Number of Recordable Accidents:

0

0

Rental Equipment Form
Interim Measures for Landfill 29 HAFB (SWMU 104),
Alamogordo, NM
Vendor: ________________________________________ Phone: _________________
Vendor Contact: _________________________________________________________
Rental Start Date: __________________ Requested Return Date: ________________
Equipment as Received
Components (include component description, condition, serial numbers, etc.):

Checked
In (initials)

EQUIPMENT CHECK IN:
Every effort must be made to document the components received and condition in which
it was received. Photographs must be taken of the equipment, documenting the
condition and packaging methods. Once equipment has been documented above, sign
below.

SIGNATURE: ___________________________________ DATE: _______________
(RECEIVER)

Equipment as Returned
Components (include component description, condition, serial numbers, etc.):

Checked
Out
(initials)

EQUIPMENT CHECK OUT:
Every effort must be made to document the components returned and condition in which
it is being returned. Photographs must be taken of the equipment, documenting the
condition and packaging methods. Once equipment has been documented above, sign
below.

SIGNATURE: ___________________________________ DATE: _______________
(RETURNER)
Shipper:  Fed Ex  UPS  Other ______________________________________
Tracking Number(s): _____________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Returned on Time (circle one): YES NO
Clean & Dry (circle one): YES NO

Full-Face Respirator Filter Change Out Schedule_as of
Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
Mask Type

Filter Type

Part #

Filter Lot #

* The scheduled filter exchange date (one week after filter install) assumes that there are NO releases.

Issued to

Filter Install Date

Scheduled Filter
Exchange Date*

Actual Filter
Swap out Date

RESPIRATOR FIT TEST LOG

Employee:

Date of test

Fit-test
administrator:

Date of last physical

RESPIRATOR
Manufacturer:

Model:

Size:

I. D. number:

TEST RESULTS
Test protocol

Comfort

Pressure fit check:

comfortable:

Positive

intolerable:

Negative

needs prescription inserts:

fit
Date of next fit test:

Remarks:

FORM HS07-05

no fit

Parsons

Risk Mitigation Two-Week Look-Ahead Form
Safety plan for
week ending:
Project/
Location:

Subcontractor:
Interim Measures for Landfill 29
HAFB (SWMU 104), Alamogordo, NM

Plan
Prepared by:

Meeting date:
Dated:

Next Two Weeks Scope of Work:
Identified Risks/Exposures/Hazards:
Control Measures:
Additional Activity Hazards Analysis Required:
Subcontractors Mobilizing/Demobilizing:
Audit/Inspections Scheduled:
Competent Person Changes:
Planned Orientation/Training:
Recommendations/Comments/Concerns:

Note: This information should be incorporated into the meeting minutes.

Risk_Mitigation_Two_Week_Look_Ahead_Form.doc\32519

Safety Inspection

Date:

Task Order Number:

Contract Number: W912DY-17-D-0005
Interim Measures for Landfill 29 HAFB (SWMU 104),
Alamogordo, NM

Time:
F-0776 Location:

Weather Conditions:
Type of Inspections:

Daily

Weekly

Special

Re-inspection

Location inspected: (List by grid
number, coordinates, or description)
Activity inspected:

II. Inspection Requirement
Safe Access
Safe Workspace
Evacuation Technique
Personal Protection Equipment
Work Practices
Site Control
First Aid Equipment
Fire Fighting Equipment
Personal Decontamination Station
Site Mobilization/Demobilization
Sanitation
Training

Overall Inspection Results:
III.
Comments:

Satisfactory

Satisfactory

• Work stopped due to safety violation:
• Safety violations noted:

Unsatisfactory

N/A

Unsatisfactory

Yes

No

• Personnel involved:
• Corrective Measures:
• Site Visitors and Purpose:

IV. Signatures:
__________________________________
Site Safety and Health Officer

_________________________________________
Site Manager/Project Manager

SAFETY ORIENTATION
OUTLINE
All workers must complete the Parsons’ Safety Orientation prior to commencing work on the job site.
Orientation consists of:
 This orientation booklet;
 A completed orientation work sheet;
LADDERS
There are three types of ladders used on Parsons’ projects, extension ladders, stepladders, and Manhole
ladders. Always maintain a three points of contact when ascending or descending from a ladder.
o EXTENSION LADDERS
 Must extend 3 feet above the access point.
 Must be secured at top or bottom, or someone holds the ladder while you are working on it.
 4 to 1 rule - every 4' up, 1' out at the bottom.
 Ladder to be inspected prior before use for any deficiencies (e.g. Missing footpads; dents, cracks, rungs,
missing pieces
 Follow the manufactures recommendations
STEP LADDERS
Use ladders for their intended purpose.
Do not stand on the top two steps of the stepladder
Must be in the locked position.
Steps must be clear of debris to prevent slip hazards
Ladder to be inspected prior before use for any deficiencies (e.g. Missing footpads; dents, cracks,
missing pieces
 Follow the manufactures recommendations
o






FALL PROTECTION
If you are 6 feet or more off the ground and there are no guardrails, you must be in approved fall protection.
 Refer to CSHM 22 (Fall Protection) of the Parsons’ Corporate Safety and Health Manual (CSHM)
 Trained in Fall Protection
 Used whenever there is the possibility of falling 6 ft or more.
 Fall protection must limit the distance you can fall to 6 feet or less and, not allow you to strike the next
level below.
 You must inspect your equipment prior to each time it is used.
EXCAVATIONS
 Refer to CSHM 33 (Excavation) of the Parsons’ Corporate Safety and Health Manual (CSHM)
 Do not enter any excavation or trench over 3 feet deep unless deemed safe by a competent person.
 Trenches 3 feet deep or more, each trench must have ladders to provide safe exits.
 Lateral travel distance to the nearest ladder must be no more than 25 feet.
 Do not cross over an excavation greater than 4 feet deep, provide a walkway

SCAFFOLDING
The following must be complete:
 Tighten base jacks securely.



Cross braces are not guardrails. Cross braces may be used as mid-rails if they meet specific criteria.
Consult with the competent person.
 The deck has to be complete.
 Scaffold planks must be a minimum of 20 inches wide or 2 planks wide.
 Scaffold planks must be of OSHA approved grade.
 Scaffold planks must extend 6 inches past each supporting member.
 Guardrails, mid-rails and toe boards must be in place on any level above 6 feet or, fall protection must
be used.
 Refer to CSHM 20 (Scaffold) of the Parsons’ Corporate Safety and Health Manual (CSHM)
CONFINED SPACES
No workers are to enter a confined space without prior approval by the competent person on-site.


The PARSONS Confined Space Program must be followed whenever confined space work is required.



Refer to CSHM 15 (Confined Space) of the Parsons’ Corporate Safety and Health Manual (CSHM)

POWER TOOLS
 Must be in good working condition.
 Must have the ground plug in place or be double insulated.
 Power cords or extension cords must be kept in good condition. The use of electrical tape or
splicing is not an acceptable repair.
 Grinders must be equipped with a guard. Check to be sure that the disc has the proper RPM rating
for the grinder.
 Before using skill saws, be sure that the guard is in working condition.
PERSONAL PROTECTIVE EQUIPMENT
Hard Hats
 Must be worn at all times.
 Cap style hard hats must be worn with the bill forward at all times while onsite, except during welding or
cutting operations.
Foot Protection
 Steel toe boots or protective toe caps are required and must meet the ASTM F2413-05 requirements.
Safety Glasses
 Must be worn at all times while on site.
 Safety corrective spectacles must meet the ANSI, Z87.1 – 1968 requirements. If it does not meet the
requirements, must wear goggles over corrective spectacles without disturbing the adjustment of the
spectacles.
Hearing Protection
 A good rule to follow is; if you have to raise your voice, you should be wearing hearing protection.
 If noise-monitoring shows a dBa level above 85, hearing protection will be required.
Respiratory Protection
 Nuisance dust-wear a dust mask.
 Half or full-face respirators - you must follow the respiratory protection program initiated by Parsons.
Consult PARSONS Corporate Safety and Health Manual (CSHM) and the Parsons Safety Manager for
additional information.
Safety Harness - Lifelines / Lanyards
 All safety harness, lifelines and, lanyards will be inspected prior to each use.
 Any safety harness, lifeline or, lanyard subjected to an in service load will be removed from service
and replaced immediately.
 All lifelines will be capable of supporting a minimum of 5000 Ibs of dead weight. Wire core rope is NOT
an acceptable lifeline.

Gloves
 To be worn when applicable.
 Use the right glove for the work activity onsite.
High Visibility Vest
 All persons on site must wear some form of high visibility attire (i.e., vests or t-shirt) when working
around heavy equipment or roadway activities or not wearing a high visibility shirt (Safety Orange;
Green, or Yellow). RED T-shirts is not a high visibility shirt.
GENERAL SAFETY RULES
 Running is not permitted except in the case of an emergency.
 Horseplay, fighting, sexual harassment, gambling, and/or the possession of firearms are strictly
prohibited on the job and constitute grounds for dismissal.
 No alcohol or drugs are permitted on the job site. Possession will constitute grounds for dismissal.
 Any medically prescribed drugs are to be brought to the Parsons’ Project Management staff’s attention
prior to beginning work.
TOOL BOX SAFETY MEETINGS
 All personnel will be required to attend Parsons All Hands Safety Meeting conducted every day. Copies
of these meetings must be forwarded to Parsons.
 Safety Toolbox Meetings subject matter should be relevant to tasks for the day or to address safety concerns
and scope of work.
REPORTING UNSAFE ACTS OR CONDITIONS
 Correct unsafe acts or conditions and report them to the Superintendent or safety manager
immediately. Do not work around an unsafe area.
REPORTING ACCIDENTS OR INCIDENTS
 All accidents regardless of severity shall be reported to your supervisor immediately.
 Sub-contractors should report all accidents regardless of severity to the Parsons’ Project
Management staff immediately or Safety Managers.
 All incidents (near misses) should be reported to your supervisor and the Parsons’
Project Management or /Safety Manager immediately.
FIRST AID
 Identify who the first aid attendant is and where the equipment is located.
 Large first aid kits (Trauma style) are maintained by the SSHO and stored in a dedicated vehicle.
 Small first aid kits are kept in all Parsons’ vehicles.
EMERGENCY FIRE / EVACUATION PROCEDURES
 Follow the emergency fire prevention plan.
HAZCOM / MSDS LOCATION
 A copy of the Project’s HAZCOM Program will be kept in the Parsons’ Office Trailer and available for
review at any time
 A MSDS for each chemical brought onto site must be submitted to the Parsons’ Project Safety Manager.
These will be added to the existing library of MSDS.
CAUTION / DANGER RIBBONS


Yellow Caution Ribbon - Used to warn you that you are about to enter a danger area. Stop, look
around and if everything looks safe, you may go through. All hazards in the area must be indicated on a
tag attached to the caution ribbon. Take down all ribbons when hazards do not exist, this will open up



the work area to others.
Red Danger Ribbon - Red danger ribbon means stop, and go around this area. DO NOT ENTER.
REMEMBER! All hazards in the area must be indicated on a tag attached to the caution ribbon. Take
down all ribbons when hazards do not exist, this will open up the work area to others.

REBAR PROTECTION
 All protruding reinforcing steel, onto and into which employees could fall, shall be guarded (capped)
to eliminate the hazard of impalement.
PROXIMITY TO POWER LINES & UTILITIES



Overhead Power Lines
All equipment, scaffolding and, workers must remain a safe distance from all energized power lines.

 Underground Utilities
 Remember to obtain a clearance to dig before beginning any excavation that has not already been
checked and marked.
GUARDRAILS
 Guardrails are required on any work surface with a height of 4 feet or greater.
 Must have a top rail, mid-rail, and toe boards and withstand 200 lbs of force.
 Consult with the competent person, as there are many alternatives to installing a solid guardrail.
BLOODBOURNE PATHOGENS PROGRAM
 Refer to the PARSONS Blood Bourne Pathogen Program.
 Do not pick up any needles or syringes you find on the ground.
 Do not pick up any used condoms or bloody rags found on the ground.
 If you receive an accidental needle prick, notify your supervisor immediately. W ash the area with soap
and water then go directly to the hospital for treatment.
NOISE HAZARD PRECAUTIONS
 If you have to raise your voice to talk to the person next to you, you must wear hearing protection.
SITE CLEANUP
 Parsons requires that all work areas be kept neat and orderly throughout the workday.
 All debris must be disposed of properly at the end of each day.
WORK ATTIRE
 Long pants are required, no shorts or cut-offs.
 Work shirts (long or short sleeve), no muscle tees or cut offs

EMERGENCY PHONE NUMBERS AND PROCEDURES







Show where the phone is located.
Geographical orientation of the site.
Parking
Show the location of the first aid kits.
Show the location of the fire extinguishers.
Ask if they know how to use a fire extinguisher
P-Pull the pin
A - Aim the nozzle at the base of the flames
S - Squeeze the handle
S - Sweep from side to side
 Show the location of all MSDS books.
Reporting an Emergency
When reporting a medical emergency, the following information shall be given.
Name of caller............................................................................ John Doe

Exact location............................................................................. Under north side of
Level I Seriousness of injury.................................................................. Immediate
response required
Nature of injury........................................................................... Breathing, bleeding, broken bones,
etc.
The promptness and accuracy of reporting emergency situations is of the utmost importance in
ensuring a quick response.
The first aid attendant will be in charge of all emergencies until the ambulance arrives.
A Parsons employee will stand by the appropriate entrance/gate and wait for instructions on where
to direct the ambulance.
Ambulance Telephone Number is: 911
When calling ambulance dispatch, please say:


"This is A Parsons employee calling, we have a medical emergency at our project. Please
send an ambulance."



"Will you have the ambulance go to the: (give entrance location)"



"Someone will meet them there."

EMERGENCY FIRE PROCEDURES
1. Alert all workers in the area.
2. Call the Fire Department. The telephone number is 911.
3. Attempt to put out the fire.





a) Fire Extinguisher:
Access the cabinet
Remove the pin
Aim at the base of the fire
Squeeze the lever

 Sweep from side to side, while advancing slowly
 Keep an exit at your back








b) Fire Hose: (unless electrical or petroleum base fire)
Access the cabinet
Uncoil the hose
Turn on the water
Aim at the base of the fire
Sweep from side to side, while advancing slowly toward the fire
Keep an exit at your back
If unable to easily extinguish the fire, evacuate and meet at the emergency meeting point.

FIRE DEPARTMENT - Federal Projects 911
Project Address:
Emergency Meeting Point:

_

SITE SAFETY ORIENTATION
Employee
Project

_ Date
_

Company

Topics Covered
Y

N

Employee’s Responsibilities for Safety
Safe W ork Practices
Ladders
Fall Protection
Excavations
Scaffolding
Confined Spaces
Power Tools and Electric Cords
Personal Protective Equipment
Hard Hat
Safety Boots (ASTM F2413 – 05)
Safety Glasses
Hearing Protection
Respiratory Protection
Safety Harness / Lifelines
Gloves
Reflective Vest
General Safety Rules
Tool Box Meetings
Reporting Unsafe Acts / Conditions
Reporting Accidents / Incidents
First Aid and Location
Emergency Medical / Fire / Evacuate Procedures

Y

N

Y

N

Rebar Protection
Proximity to Power Lines
Guardrails
Blood and Bodily Fluid Program (Needles, etc.)
Noise Hazard Precautions
Ground Fault Circuit Interrupters
Site Clean Up

Do You:
Have a First Aid/CPR Card?
Have HAZARD COMMUNICATION Training?
Know how to use a fire extinguisher?
Have training in Excavation?
Have training in Confined Space?
Have training in Fall Protection?
Have Training in Scaffold?
Have Forklift Training?
Have 10 Hour OSHA card?
Have 30 Hour OSHA card?
Understand working safely is a condition of
employment?
Understand Parsons’ Safety Program?
Understand that you have the Right and Responsibility
to Refuse Unsafe Work?

HAZCOM – MSDS Location
Yellow Caution Ribbon
Red Danger Ribbon
Parsons Employees Only
Y
Safety A W ay of Life: Jeff Robinson Story?
The Right Thing: Business Ethic Code?
Workplace Harassment Course?
Parsons Vehicle Driving Safety Modules?
Parsons Site Safety Orientation?
Issued PPE (Safety glasses; Gloves; Ear plugs (*); Hard
Hat (*); High Vis. Vest (*) or other specialized items (*)?
(*) - if required

N
Conflict of Interest?
Reviewed the APP/SSHP?
Reviewed the Work Plan?
Have you met with site management/tour site?
Do you have any questions regarding safety?
Have they been answered?

Conduct of Conduct?
Employee’s Signature:

_

Facilitator’s Signature:

_

PARSONS

SAFETY SUGGESTION FORM
This form is for use by employees who wish to provide a safety suggestion or report an unsafe workplace
condition or practice.

Description of unsafe condition or practice __________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Causes or other contributing factors ________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Employee's suggestion for improving safety __________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Has this matter been reported to the area supervisor? ___________________________________________
Employee Name (optional) _______________________________________________________________
Department _____________________________________________ Date: ________________________
Employees are advised that use of this form or other reports of unsafe conditions or practices are protected
by law. It would be illegal for the employer to take any action against an employee in reprisal for
exercising rights to participate in communication involving safety.
The employer will investigate any report or question as required by the Injury and Illness Prevention
Program Standard and advise the employee who provided the information or the workers in the area of the
employer's response.

FORM HS07-11

Interim Measures for Landfill 29 HAFB (SWMU 104), Alamogordo, NM
NAME

SDS Index

LOCATION

1

QUANITY ON HAND

PARSONS
SELF-CONTAINED BREATHING APPARATUS
MONTHLY INSPECTION SHEET FOR

HAFB Interim Measures for Landfill 29, Alamogordo, NM
Device:

Serial #:

Date inspected:

Inspected by:

CHECKLIST
Rubber facepiece:

Antifogging Agent Application
on lenses:

Rubber head harness:

Air Cylinder Pressure:

Rubber hose:

Bypass valve (MSA):

O-rings:

Mainline valve (MSA):

Exhalation valve:

Alarm:

Facepiece lens:

Regulator diaphragm (MSA):

Harness:

Regulator function:

Backpack:

Demand valve o.k. (north):

Washing/Sanitizing:

Pressure Demand:

Operating Instructions:

Storage Box:

Hydrostatic test date:

No visible damage:

Remarks:

FORM HS07-07

PARSONS
Safety, Health, and Environment Meeting Agenda/Minutes
Date & Location:
Meeting Start Time:
Meeting End Time:
Agenda:
Review of minutes of last safety meeting: Approved? Yes
Corrections:

No

Unfinished business from last meeting:
Any hazards or safety concerns reported during this time period? Status of any corrective action reports?
Any accident investigations conducted since the last meeting? Describe identification of the cause and corrective action(s)?
Is your accident and illness prevention program working? Yes
If no, describe any recommendations to improve it.
Is your safety awareness program working? Yes

No

No

If no, describe any recommendations to improve it.

What other safety-related topics were covered in this meeting?
Health and safety concerns for the next period?
Who attended this meeting?

Minutes prepared by:
Next meeting date and location:

SHE_Meeting-Agenda.docx
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Weekly SH&E Inspection Checklist
Parsons

Weekly SH&E Inspection Checklist (Sheet 1 of 2)
Week Ending Date:
Project Name: Interim Measures for Landfill 29 HAFB
(SWMU 104), Alamogordo, NM

Project Number: 100131.0776.110050.02000

Name of Auditor:

Signature:

Check each box during your inspection or indicate N/A. Substandard conditions found must be identified on the
back of this checklist
Electrical: temporary power, circuits marked, GFCI protection, damaged cords, cords protected, correct outlets,
and signage.
Environmental: Air emissions controlled, hazard com program, specific MSDS sheets, fuel signage, spillage
dike, dust control, HAZMAT storage, and waste disposal.
Excavations: Guarded, Soil Condition, Trenching Controls, Blue Stake/Equivalent, Daily Inspections
Subcontractor, and Proper Access.
Fire Safety: Extinguishers; Proper Size, Numbers, Proper Locations, Hose Stations, Hot Work Permit, Fuel
Storage.
Framing Activities: Proper Positions, Monitor, Fall Protection, Housekeeping, Forklift Activity, Training, and Tool
Use.
Guarding: Floors, Walls, Windows, Leading Edge, Roof, Elevator Shafts, Open Holes, Material, Quality, and
Handrail
Housekeeping: Office, Walkways, Waste Material, Lay Down Yard, Grounds, and Subcontractor Areas, Food
Debris.
Ladders: Height, Secured Top/ Bottom, Condition, Employee Position; Three Points of Contact.
Material Handling: Rigging, Material Condition, Training, Tasks, Proper Lifting, Wheel Barrows,
Stacking/Storage.
Medical: First Aid Kits, Numbers Posted, Address Knowledge, Nearest Emergency Assistance, CPR/First Aid
Training.
Mobile Equipment: Inspections, Condition, Backup Alarms, Leaks, Fuel Storage, Proper Parking, and Training.
PPE: Hearing, Head, Hand, Eye, Foot, Fall, Seatbelts, Respiratory,
Sanitary: Drinking Water, Toilets Clean and Adequate, Soap and Water for Washing
Scaffolds: Component Damage, Footing, Secured, Guardrail, Training, Inspections, Pins & Bracing, Planking,
and Ladders.
Tools: Damage, Cords, Blades, Guards, Hoses, Handles, Switches, Training, Proper Use, Storage, Adequate.
Training: Forklift, Man Lift, Water Truck, Orientation, Task, Hazards, Power Tools, Scaffolds, and Trenching.
Welding: Hot Work Permit, PPE, Gas Checks, Confined Space, Tank Storage, Equipment Inspections, and Fire
Protection
Miscellaneous: Any condition or behavior not identified on this checklist.

SHE_Weekly Inspection_Checklist_Form.docx
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Weekly SH&E Inspection Checklist (Contd
Parsons

Weekly SH&E Inspection Checklist (Sheet 2 of 2)
Week Ending Date:
Project Name: Characterization of the USAMRICD and
ECBC Facilities
Name of Auditor:
1.
Hazard
Type
2.
3.
4.
5.
6.
7.
1.
Basic
Causes
2.

Hazard
Classification
Items

Project Number: 640131.0022.11035.04000

Signature:
Improper or Inadequate Guarding
8.
Improper Wiring
9.
Defective Tools, Equipment, Substances
10.
Hazardous Arrangements
11.
Inadequate Illumination
12.
Inadequate Ventilation
13.
Improper Personal Protective Equipment
14.
Inadequate Engineering
7.

Substandard Housekeeping
Hazardous Environmental Conditions
Radiation Exposures
Congestion or Restricted Movement
Inadequate Warning System
Fire & Explosive Hazard
Other:
Inadequate Leadership & Supervision

Normal Wear & Tear

8.

Physical Incapacity

3.

Inadequate Purchasing

9.

Lack of Knowledge

4.

Inadequate Maintenance

10.

Improper Motivation

5.

Inadequate Work Standards

11.

Mental Incapacity

6.

Abuse

12.

Other:

Class A: Likelihood of Death
Class B: Likelihood of Serious Injury
Class C: Likelihood of Minor Injury
Hazard
Type

Basic
Cause

Hazard
Class

Location

Remedial Action(s)

Comments:

SHE_Weekly Inspection_Checklist_Form.docx
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Name
Parsons Field Crew

Company

Field Position

Employee
No.

Base Pass
No.

Cellular Phone # Blood Type

Date of
Birth

Remarks/Allergies/Medication
(if known)

Emergency Contact

Date of
Birth

Remarks/Allergies/Medication

Emergency Contact

Insurer is Insurance Company of the State of Pennsylvania
Claims are handled by Chartis Insurance ‐ Policy #WC 206‐35‐109
Name
Company
Project Subcontractors

Workers Comp. Insurer is:
Vehicle Insurer is:
as of 05/23/2011

Field Position

Employee
No.

Base Pass
No.

Cell Phone #

Blood Type

Site Safety and Operations Brief

Date
Task Order Number: F-0776

Time:

Weather Conditions:
(Low/High Temp, Wind/Speed/Dir)
(Severe Weather)

Safety Meeting Topic
(Briefly describe)

Contract Number: W912DY-17-D-0005
Location: HAFB Interim Measures for Landfill 29,
Alamogordo, NM

Site Specific Brief

Attendees:
Name

Signature

Company

Parsons
Parsons
Parsons

Page 1 of 1

Site Safety and Health Officer

Site Specific Training Form
Instructions: This form is to be completed by each person to work on the subject project work site and returned to
the safety manager.
I have attended and been briefed on the Site Specific Training for the following project:

Site Location:

HAFB Interim Measures for Landfill 29, Alamogordo, NM

Contract Number: W912DY-17-D-0005; Task Order #F-0776

Print Name:
Company:
Signature:
Date:

Return to:
On Site Safety and Health Officer

DAILY SAFTEY CHECKS

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

PHYSICAL HAZARDS
GFCI protected Electrical Junction Box Weatherproof and Secure
Correct rated and appropriate length Extension Cords/Plugs No Kinks or Frays
Pressurized Cylinders: Secure, Upright, Valves Closed, Caps On, Labeled
Are Lockout/Tagout Procedures Followed Whenever Electrical Systems are Maintained
Are No Smoking Signs Posted at Flammable/Pressurized Gas Storage Areas
Hazardous Flammables/Chemicals Stored Properly
Slips, trips and falls identified
Heavy Equipment visually inspected prior to operation. “Safety Zone” for boom or bucket identified
prior to operation. All required and appropriate PPE (Hearing Protection and Hard Hats) will be worn

HOT WEATHER STRESS/INJURIES

All Site Personnel “medically monitored” by SSHO or designated qualified person prior to the start of
each day. All “downrange teams” are “monitored” prior to and return from EZ
Periodical Radio Communications (twice per shift) with “Downrange Team” as to personal status and
teams’ overall endurance
“Downrange Teams” will follow project’s established “Rest Periods” and re-hydrate
Treatment Protocols are located in known location (Command Post; on site Ambulance, etc.)

COLD WEATHER STRESS/INJURIES

All Site Personnel “medically monitored” by SSHO or designated qualified person prior to the start of
each day. All “downrange teams” are “monitored” prior to and return from EZ
Periodical Radio Communications (twice per shift) with “Downrange Team” as to personal status and
teams’ overall endurance
All Site personnel will be monitored for Hypothermia/Frostbite symptoms throughout the day

PARSONS
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DAILY SAFTEY CHECKS (CONT.)

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

COLD WEATHER STRESS/INJURIES (con’t)

Treatment Protocols are located in known location (Command Post; on site Ambulance, etc.)

CHEMICAL HAZARD PREVENTION
PPE Checked Daily/Ensure PPE Checks with Downrange Team(s) are done in conjunction w/Radio
Checks
Liquid Contamination is immediately reported. PPE Levels upgraded, as required.

EXCAVATION SAFETY
Heavy Equipment Operator and Spotter use recognized hand signals
Miss Utility Contacted (Miss Utility No.

Date Called:

Are Safe Excavation Practices Followed (Egress, Exit Spacing, Water Pumping)
Is Equipment and Intrusive “Spoils” are kept at least Two Feet From edge of Excavations
Is Shielding Provided When Excavations Exceed Five Feet in Depth (Note - Soil needs to be evaluated
by a Competent Person to allow excavating to 5 feet without shielding)
Is Excavation Declared a Confined Space (> 4 Feet)
Are Explosive Atmospheres Being Monitored For

SITE SAFETY
All required training, to include Hazardous Communications; MEC_UXO Identification; Heat/Cold
Stress Management; Biological Hazards, as part of the Site Specific Safety briefings have been
conducted and results kept on file
Maps, with written directions, to both Trauma Hospital and the approved Workman’s Compensation
Clinic are posted in offices, trailers; tents and vehicles
All Fire Extinguishers on site are properly marked for intended purpose and located in offices, trailers
or tents. Provide extinguishers to heavy equipment and site vehicles
All First Aid Kits identified, inspected and located in offices, trailers or tents
Hazards Tracking Log completed and posted

PARSONS
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DAILY SAFTEY CHECKS (CONT.)

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

SITE SAFETY (cont)
Noise Hazard Survey completed and posted, if required
All supportive PPE (Hearing Protection, Hard Hats, Hi-Vis Vests, Safety Glasses and Gloves) adequate
for project
All Site Visitors, known or not, will receive an abbreviated Site Specific Brief and be provided an
Escort at all times
All established Zones (Support; Contamination Control and Exclusion) will be strictly enforced and not
allowed to be violated
Ensure that site personnel are reviewing required or task specific Activity Hazard Analysis (AHA); and
Standard Operating Procedures (SOPs) daily to ensure a safe work environment
Maintain a complete listing of all material (hazardous or otherwise), as required under the Hazardous
Communications program, and ensure that Material Safety Data Sheets (MSDS) for these materials
are identified and accessible to all site workers

Signature:______________________________ Date:______________

PARSONS
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WEEKLY SAFTEY CHECKS

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective
Action
Implemented/
Date

No
√

Corrective
Action
Required/
Date

Corrective
Action
Implemented/
Date

Respirators Inspected, Serviced, and Cleaned
SCBA Face piece, Harness and Hoses Inspected, Serviced and Cleaned
Chemical Protective Undergarment Change-Out
Function Checks of Primary Eye Wash Stations
Perform maintenance on all tools and equipment, regardless of condition. Mark and remove any tool
or piece equipment that is broken or fails inspection to the SSHO for evaluation
Inspect all site vehicles; heavy and/or specialized equipment, as required. This includes equipment
on site, but idle

MONTHLY SAFTEY CHECKS

Item

NA
√

Yes
√

Respirator Cartridge Change-Out
Respirators Inspected, Serviced, and Cleaned
SCBA Face piece, Harness and Hoses Inspected, Serviced and Cleaned
Empty, Clean and Refill Primary Eye Stations(s); check expiration of all Personal Eye Wash units
Inspect all site Fire Extinguishers; replace expended or “Out of Date” units
Inspect Interim Holding Facility (IHF) or Drum Storage Area (DSA) to ensure that vegetation is kept
trimmed and neat, to reduce fire danger
Ensure that Heavy Equipment and Specialized Handling Equipment (Lifts; Booms, etc.) are checked
by site operator and serviced by qualified technician

Signature: ________________________________ Date:_______________
PARSONS
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Violation and Corrective Action Summary
Health and Safety Violations -

Corrective Actions -

Signature:_______________________ Date:_____________

PARSONS
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FORM 16-2
Standard Pre-Lift Plan / Checklist
Date:

Job #:

Location: _______________________

Time:

Completed By (Site Safety Officer): _____________________________

Note: Applies to Cranes, Derricks, Hoists and Power-Operated equipment that can be used to hoist,
lower and/or horizontally move a suspended load (includes excavators, forklifts, Rough Terrain
equipment, etc., when used with rigging).
Crane Considerations
1 Are the lifts within the crane’s rated capacities? (based on boom height, radius)
2 Boom deflections considered?
3 Have all potential crane boom obstructions been identified?
4 Have environmental considerations been addressed? (wind, weather, lightning)
5 Have electrical hazards been addressed (overhead /underground)
- Clearance distances established?
- Is a spotter required?
- Public Utility contact required?
6 Crane swing radius properly barricaded and personnel advised of hazards?

Yes No

Comments:

Crane Considerations
1 Weights and Centers of Gravity (COG) have been determined?
2 Anything inside/outside the loads that could shift during the lift?
3 Does rigging need protection from the loads?
4 All anchor bolts, hold-downs, or fasteners have been removed?
5 Potential for binding: are load cells required to verify the loads are free?
6 Attachment points rated to take load weight?
7 Are the loads structurally capable of being lifted? (bending/twisting issues)
8 Is a Critical Lift Plan required per EM 385-1-1, Section 16.H?
Comments:

Yes No

Rigging
1 All rigging has been inspected by a Qualified Rigger?
2 Have sling angles been calculated?
3 Are shackles correctly sized for the sling eyes?
4 Are softeners needed?
Comments:

Yes

Personnel
1 The roles, responsibilities and qualifications for personnel have been defined?
(Operator, Lift Supervisor, Rigger, Signal Person)
2 A Pre-Lift meeting has been conducted?
3 Personnel trained per the EM?
Comments:

Yes No

Area Preparation
1 The locations for the load landings has been selected and prepared?
2 Blocking and/or cribbing available to set the loads on?
3 Travel paths have been determined and cordoned off?
4 Other personnel in the area have been notified of the lifts?
5 Have ground bearing support questions been addressed?
Comments:

Yes No

Crane Operator: ___________________________________

Date: __________

Rigger(s): _________________________________________

Date: __________

Site Safety Officer: ___________________________________

Date: __________

Other:

_________________________________________

Date: ________

No

Parsons Take 5 for Safety!
Date:
Job Description:
Work Location:
Task - Basic sequence of steps
Sequence
1.
2.
3.
4.
Task Hazards? (Direct hazard of job duties)
1. Hazards:
Mitigation:
2. Hazards:
Mitigation:
3. Hazards:
Mitigation:
4. Hazards:
Mitigation:
Pre-Task Controls
Right of entry attained?

YES

Proper PPE available?
AHA reviewed with team?
Workplace lighting adequate?
Emergency equipment readily accessible?
Tools and equipment inspected and are in safe operating condition?
Personnel have appropriate training for task?
Air monitoring equipment has been calibrated and is funtioning properly?
Heavy equipment operator is qualified?

NO

N/A

Parsons Take 5 for Safety!
Questions to ask team before starting activity:
Do you understand the hazards associated with this operation?
Do you understand the control measures and work practices that are to be
implemeted to reduce these hazards?
Do you understand the emergency response procedures (incident reporting
requirements, Workcare incident intervention program, location of emergency
equipment and emergency contact numbers, know team members with current
CPR/First aid certifications, etc)?
Do you have the correct tools and equipment for today’s task?
Do you have the required PPE for task?
Does anyone have any suggestions to improve workplace safety?
Does anyone have any questions concerning today’s task?
Remember, no job is so important that you cannot take time to do it safely – THE FIRST
TIME!
Other hazards
1.
2.
Mitigation of hazards
1.
2.
Team members
Print:

Signature:

Field Team Leader or Site Safety & Health Officer’s Signature

Date:

Time:

Down Range Log

Contract Number: W912DY-17-D-0005

Task Order: F-0776 Type: Sampling
Name and SSN

Time
In:

Time
Out:

Location: Interim Measures for Landfill 29
HAFB (SWMU 104), Alamogordo, NM
Location
(Facility #)

PPE Level MINICAMS
Detection
(X@STEL)

SUPPORT CREW

DOWNRANGE CREW

PDS

SUPPORT CREW

DOWNRANGE CREW

Peak PID &
Location

Name and SSN

Time
In:

Time
Out:

Location
(Facility #)

PPE Level MINICAMS
Detection
(X@STEL)

Peak PID &
Location

PDS

AFTER COMPLETION, TO BE ATTACHED TO ECBC DAILY MONITORING RESULTS

DAILY SAFETY CHECKS
INTERIM MEASURES FOR LANDFILL 29 HAFB (SWMU 104), ALAMOGORDO, NM
Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

PHYSICAL HAZARDS
Slips, trips and falls identified
Biological Hazards (Insects-Snakes-Plants) explained to all field personnel and Site Visitors and are
posted in Command Post; Officer or Field Vehicles
Hazardous Flammables/Chemicals Stored Properly
Liquid Spills or Ground Contamination is immediately reported. PPE Levels upgraded, as necessary or
required
Are No Smoking Signs Posted at Flammable/Explosive Storage Areas
Are Lock Out/Tag Out Procedures Followed Whenever Electrical Systems are Maintained
Correct rated and length of Extension Cords/Plugs No Kinks or Frays
Heavy Equipment visually inspected prior to operation. “Safety Zone” for boom or bucket identified
prior to operation. All required and appropriate PPE (Hearing Protection and Hard Hats) will be worn

PARSONS
UXOSO DAILY SAFETY CHECKLIST.DOCX
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HOT WEATHER STRESS/INJURIES

All Site Personnel “medically monitored” by UXOSO or designated qualified person, as required by
monitoring equipment (WBGT Meter) and/or as stated in the SSHP, during a select time by the
person conducting the “monitoring”. All “downrange teams” will be “monitored” again prior to
release from work site for “End of Day”
UXOSO will visit each “Down Range” team daily or at least conduct a periodical Radio
Communications (twice per shift) with “Downrange Team” as to personal status and teams’ overall
endurance
“Downrange Teams” will follow project’s established “Rest Periods” and re-hydrate, as needed by
individual team members
Treatment Protocols are located in known location (Command Post; on site Ambulance, etc.)

COLD WEATHER STRESS/INJURIES
All Site Personnel “medically monitored” by UXOSO or designated qualified person, using weather
forecast models that report both ambient air temperatures and Wind Chill Factors or a hand-held
device that reports both readings. The “Work” and “Rest” regime will be adjusted during the day
based on these figures
“Downrange Teams” will follow project’s established “Rest Periods” and re-warm, as needed by
individual team members

PARSONS
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DAILY SAFTEY CHECKS (CONT.)

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

COLD WEATHER STRESS/INJURIES (con’t)
UXOSO will visit each “Down Range” team daily or at least conduct a periodical Radio
Communications (twice per shift) with “Downrange Team” as to personal status and teams’ overall
endurance
All Site personnel will be monitored for Hypothermia/Frostbite symptoms throughout the day
Treatment Protocols are located in known location (Command Post; on site Ambulance, etc.)

EXCAVATION SAFETY
Heavy Equipment Operator and Spotter use recognized hand signals
Miss Utility Contacted (Miss Utility No.

Date Called:

Is Shielding Provided When Excavations Exceed Five Feet in Depth (Note - Soil needs to be evaluated
by a Competent Person to allow excavating to 5 feet without shielding)
Are Safe Excavation Practices Followed (Egress, Exit Spacing, Water Pumping)
Is Equipment and Intrusive “Spoils” are kept at least Two Feet From edge of Excavations
Heavy Equipment Operator and Spotter use recognized hand signals
Is Excavation Declared a Confined Space (> 4 Feet)
Are Explosive Atmospheres Being Monitored For

SITE SAFETY
All required training, to include Hazardous Communications; MEC_UXO Identification; Heat/Cold
Stress Management; Biological Hazards, as part of the Site Specific Safety briefings have been
conducted and results kept on file
Maps, with written directions, to both Trauma Hospital and the approved Workman’s Compensation
Clinic are posted in offices, trailers; tents and vehicles
All Fire Extinguishers on site are properly marked for intended purpose and located in offices, trailers
or tents. Provide extinguishers to heavy equipment and site vehicles
All First Aid Kits identified, inspected and located in offices, trailers or tents

PARSONS
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DAILY SAFTEY CHECKS (CONT.)

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective Action
Implemented/Date

SITE SAFETY (cont)
Noise Hazard Survey completed and posted, if required
Maintain a complete listing of all material (hazardous or otherwise), as required under the Hazardous
Communications program, and ensure that Material Safety Data Sheets (MSDS) for these materials
are identified and accessible to all site workers
Ensure that site personnel are reviewing required or task specific Activity Hazard Analysis (AHA); and
Standard Operating Procedures (SOPs) daily to ensure a safe work environment
Hazards Tracking Log completed and posted
All supportive PPE (Hearing Protection, Hard Hats, Hi-Vis Vests, Safety Glasses and Gloves) adequate
for project
Ensure that all established Safety Distances (Safe Separation Team for UXO and Non-UXO;
Fragmentation; Intentional and Unintentional Detonations and General Precautions) are known and
enforced, as prescribed in the SSHP and WP

Signature:______________________________ Date:______________
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WEEKLY SAFTEY CHECKS

Item

NA
√

Yes
√

No
√

Corrective
Action
Required/
Date

Corrective
Action
Implemented/
Date

No
√

Corrective
Action
Required/
Date

Corrective
Action
Implemented/
Date

Function Checks of Primary Eye Wash Stations
Perform maintenance on all tools and equipment, regardless of condition. Mark and remove any tool
or piece equipment that is broken or fails inspection to the UXOSO for evaluation
Inspect all site vehicles; heavy and/or specialized equipment, as required. This includes equipment
on site, but idle

MONTHLY SAFTEY CHECKS

Item

NA
√

Yes
√

Empty, Clean and Refill Primary Eye Stations(s); check expiration of all Personal Eye Wash units
Inspect all site Fire Extinguishers; replace expended or “Out of Date” units
Ensure that Heavy Equipment and Specialized Handling Equipment (Lifts; Booms, etc.) are checked
by site operator and serviced by qualified technician
Inspect Explosive Storage Area (ESA) to ensure that vegetation is kept trimmed and neat, to reduce
fire danger

Signature:________________________________ Date:_______________
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Violation and Corrective Action Summary
Health and Safety Violations -

Corrective Actions -

Signature:_______________________ Date:_____________
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Weekly Vehicle Inspection Report

HAFB Interim Measures for Landfill 29, Alamogordo, NM
Vehicle Make:

Date:

Rental/Lease/Private (circle one)

Lic Plate #:

Veh VIN#:

Starting Mileage for Week:

Ending Mileage for Week:

Week Ending Total Miles:
General Vehicle Inspection
Check { } with R for repair needed; X for OK; / for adjustment made
1. Windshield

{

}

3. Vehicle Interior

{

}

2. Vehicle Exterior

{

}

4. Leaks

{

}

5. Lights:
a. Headlights

{

}

d. Brake Lights

{

}

b. Tail lights

{

}

e. Back-up Lights

{

}

c.

{

}

f. Interior Lights

{

}

Turn Signals

6. Brakes

{

}

10. Belts

{

}

7. Horn

{

}

11. Defroster

{

}

(Tread wear/pressure)

{

}

(DON’T check when hot)

{

}

9. Windshield Wipers/Washer

{

}

13. Battery

{

}

8. Tires

12.Radiator/Hoses

14. Fluid Levels: (Circle approximate level)
a. Oil

Full

1qt low

Added

b. Coolant:

Full

Need coolant

Added

c. Transmission:

Full

1pt low

Added

d. Fuel:

Full

½

Comments/Repairs/Service(s) Needed:

¼

Empty

Site Visitors Log
Holloman AFB Interim Measures for Landfill 29

Contract#: W912DY-17-D-0005
Task Order#: F-0776

Alamogordo, New Mexico

Week Ending: _________________

Page ____ of ____ Pages

Name (Print)

Signature

Company

Escort Required
(Yes/No) & Who

Date
Time In

Date
Time Out

On Site
Safety Brief
(Date)

Ensure that all visitors are informed of the following, at a minimum: Emergency Procedures and Alarms; Smoking and Break Areas; Two Man Rule; Slips,
Trips and Falls and safe Vehicle Operations.

Laboratory Certifications

This page intentionally left blank.

CERTIFICATE OF ACCREDITATION
ANSI-ASQ National Accreditation Board
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044
This is to certify that

Environmental Monitoring Laboratory (EML)
Edgewood Chemical Biological Center (ECBC)
RDCB-DPO-ML, Bldg E3330 Room 184
5183 Blackhawk Rd.
Gunpowder MD 21010
has been assessed by ANAB
and meets the requirements of international standard

ISO/IEC 17025:2005
and DoD Quality Systems Manual for Environmental
Laboratories (DoD QSM V 5.1)
while demonstrating technical competence in the fields of

TESTING
Refer to the accompanying Scope of Accreditation for information regarding the types of
tests to which this accreditation applies.
L2401
Certificate Number

Certificate Valid: 11/14/2018-10/14/2020
Version No. 003
Issued: 11/14/2018

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 AND DOD
QUALITY SYSTEMS MAUAL FOR ENVIRONMENTAL
LABORATORIES (DOD QSM V 5.1.1)
Environmental Monitoring Laboratory (EML)
Edgewood Chemical Biological Center (ECBC)
RDCB-DPO-ML
Bldg E3330 Room 184
5183 Blackhawk Rd
John L. Schwarz
410-436-2150

TESTING
Valid to: October 14. 2020

Certificate Number: L2401

Environmental

Aqueous Liquids

Version 003

Technology

Method

Analyte

GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS

AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT-08
AM MT -83
AM MT -83
AM MT -83
AM MT -81
AM MT -84
AM MT -84

LCMS-MS

AM MT -84

LCMS-MS
LCMS-MS

AM MT -84
AM MT -84

Sarin, GB
Soman, GD
Tabun, GA
Cyclosarin, GF
Sulfur Mustard, H
Nitrogen Mustard, HN-1
Nitrogen Mustard, HN-3
Lewisite, L
1,4-Thioxane
1,4-Dithiane
Diethanolamine, DEA
Triethanolamine, TEA
n-ethyl diethanolamine, etDEA
Thiodiglycol, TDG
Diisopropylmethyl phosphonate, DIMP
Dimethylmethyl phosphonate, DMMP
S-2-Diisopropylaminoethyl methylphosphonothioic
Acid, EA2192
Ethyl methylphosphonic acid, EMPA
Isopropyl methylphosphonic acid, IMPA

Issued: November 14, 2018
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Aqueous Liquids
Technology

Method

Analyte

LCMS-MS
LCMS-MS

AM MT -84
AM MT -84

LCMS-MS

AM MT -82

GCMS
GCMS

AM MT-112
AM MT-112

methylphosphonic acid, MPA
Pinacolyl methylphosphonic acid, PMPA
O-Ethyl-S-(2-diisoproylaminoethyl) methyl
phosphonothiolate, VX
2-chloroacetophenone, CN
2-chlorobenzylidenemalononitrile, CS

Technology

Method

Analyte

GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
GCMS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS

AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -08
AM MT -83
AM MT -83
AM MT -83
AM MT -81
AM MT -84
AM MT -84

LCMS-MS

AM MT -84

LCMS-MS
LCMS-MS
LCMS-MS
LCMS-MS

AM MT -84
AM MT -84
AM MT -84
AM MT -84

LCMS-MS

AM MT -82

GCMS
GCMS

AM MT-112
AM MT-112

Sarin, GB
Soman, GD
Tabun, GA
Cyclosarin, GF
Sulfur Mustard, H
Nitrogen Mustard, HN-1
Nitrogen Mustard, HN-3
Lewisite, L
1,4-Thioxane
1,4-Dithiane
Diethanolamine, DEA
Triethanolamine, TEA
n-ethyl diethanolamine, etDEA
Thiodiglycol, TDG
Diisopropylmethyl phosphonate, DIMP
Dimethylmethyl phosphonate, DMMP
S-2-Diisopropylaminoethyl methylphosphonothioic
Acid, EA2192
Ethyl methylphosphonic acid, EMPA
Isopropyl methylphosphonic acid, IMPA
methylphosphonic acid, MPA
Pinacolyl methylphosphonic acid, PMPA
O-Ethyl-S-(2-diisoproylaminoethyl) methyl
phosphonothiolate, VX
2-chloroacetophenone, CN
2-chlorobenzylidenemalononitrile, CS

Solid and Chemical Materials

Version 003

Issued: November 14, 2018
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Note:
1. This scope is formatted as part of a single document including Certificate of Accreditation No. L2401.

Version 003

Issued: November 14, 2018

www.anab.org
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PERRY JOHNSON LABORATORY
ACCREDITATION, INC.

Certificate of Accreditation
Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of:

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration
Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 5.1.1
February 2018 and is accredited is accordance with the:

United States Department of Defense
Environmental Laboratory Accreditation Program
(DoD-ELAP)
This accreditation demonstrates technical competence for the defined scope:

Environmental Testing
(As detailed in the supplement)
Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this
certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the
Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules.

For PJLA:
Initial Accreditation Date:

Issue Date:

Expiration Date:

October 2, 2013

December 27, 2018

December 27, 2020

Accreditation No.:

Tracy Szerszen
President/Operations Manager
Perry Johnson Laboratory
Accreditation, Inc. (PJLA)
755 W. Big Beaver, Suite 1325
Troy, Michigan 48084

74960

Certificate No.:
L18-597

The validity of this certificate is maintained through ongoing assessments based
on a continuous accreditation cycle. The validity of this certificate should be
confirmed through the PJLA website: www.pjlabs.com
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 1664A
EPA 200.8

Gravimetric
ICP-MS

Oil & Grease
Aluminum

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Strontium
Thallium
Tin
Titanium
Total Hardness (as CaCO3)
Vanadium

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 200.8
EPA 200.8
EPA 245.2
EPA 300.0
EPA 300.0
EPA 300.0

ICP-MS
ICP-MS
CVAA
IC
IC
IC

Zinc
Zirconium
Mercury
Bromide
Chloride
Fluoride

Aqueous
Aqueous
Aqueous

EPA 300.0
EPA 300.0
EPA 300.0

IC
IC
IC

Nitrate and Nitrite as N
Nitrate as N
Nitrite as N

Issue: 12/2018
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 300.0
EPA 420.4

IC
FIA

Sulfate
Total Phenolics (4AAP)

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,1-Dichloropropene
1,2 Dichlorobenzene
1,2 Dichloroethane
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,3 Dichlorobenzene
1,3,5-Trimethylbenzene
1,3-Dichloropropane

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,4 Dichlorobenzene
2,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinylether
2-Chlorotoluene
2-Hexanone

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile

Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS

Benzene
Bromochloromethane
Bromodichloromethane
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 624
EPA 624

GC-MS
GC-MS

Bromoform
Bromomethane

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

cis-1,2-Dichloroethene
cis-1,3-Dichloropropylene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachlorobutadiene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Isopropylbenzene
m+p-Xylene
Methyl tert-butyl ether (MTBE)
Methylene Chloride
Naphthalene
n-Butylbenzene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

n-Propylbenzene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane

Aqueous
Aqueous
Aqueous

EPA 624
EPA 624
EPA 624

GC-MS
GC-MS
GC-MS

Vinyl acetate
Vinyl chloride
Xylenes, total
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 625
EPA 625

GC-MS
GC-MS

1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1-Methylnaphthalene
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-Dinitrophenol

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol (and/or 3-Methylphenol)
4-Nitroaniline

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

4-Nitrophenol
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzidine

Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 625
EPA 625

GC-MS
GC-MS

Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzoic acid
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroiospropyl) ether
bis(2-ethylhexyl) phthalate

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Butyl benzyl phthalate
Carbazole
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorocyclopentadiene

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Indeno(1,2,3, cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodiethylamine
N-Nitrosodimethylamine

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
o-Toluidine
Pentachlorobenzene
Pentachlorophenol
Phenanthrene

Aqueous
Aqueous
Aqueous

EPA 625
EPA 625
EPA 625

GC-MS
GC-MS
GC-MS

Phenol
Pyrene
Pyridine
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 7470A
EPA 8011

CVAA
GC-ECD

Mercury
1,2-Dibromo-3-chloropropane (DBCP)

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPA 8011
EPA 8081B
EPA 9040C
HACH 8000
RSK175
RSK175

GC-ECD
GC-ECD
pH Meter
Spectrophotometer
GC-FID
GC-FID

1,2-Dibromoethane (EDB)
Diallate
Corrosivity (pH)
COD
Acetylene
Butane

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

RSK175
RSK175
RSK175
RSK175
RSK175
SM 2130B
HACH 10242

GC-TCD
GC-FID
GC-FID
GC-FID
GC-FID
Turbidimetric
Spectrophotometer

Carbon Dioxide
Ethane
Ethene
Methane
Propane
Turbidity
Total Kieldahl Nitrogen

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

SM 2310B
SM 2320B
SM 2340 B
SM 2540B
SM 2540C
SM 2540D

Titration
Titration
ICP-MS
Gravimetric
Gravimetric
Gravimetric

Acidity(as CaCO3)
Total Alkalinity(as CaCO3)
Total Hardness (as CaCO3)
Total Solid
Total Dissolved Solid (TDS)
Non-Filterable Residue (TSS)

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

SM 3500-Fe B
SM 4500-Cl E
SM 4500-H+ B
SM 4500-H+ B
SM 4500-PE
SM 4500-S2 D

Spectrophotometer
Autotitrator
pH Meter
pH Meter
Spectrophotometer
Spectrophotometer

Ferrous Iron
Chloride
Corrosivity (pH)
pH
Orthophosphate as P
Sulfide

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Drinking Water

SM 4500-S2 F
SM 4500-SiO2 C
SM 4500-SO4 E
SM 5310B
EPA 9020B
EPA 537

Titration
Spectrophotometer
IC
TOC Analyzer
TOX Analyzer
LC/MS/MS

Sulfide
Silica
Sulfate
TOC
Total Organic Halides
NMeFOSAA

Drinking Water
Drinking Water
Drinking Water

EPA 537
EPA 537
EPA 537

LC/MS/MS
LC/MS/MS
LC/MS/MS

NEtFOSAA
PFBS
PFDA
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Drinking Water
Drinking Water

EPA 537
EPA 537

LC/MS/MS
LC/MS/MS

PFDoA
PFHpA

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water

EPA 537
EPA 537
EPA 537
EPA 537
EPA 537
EPA 537

LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS

PFHxS
PFHxA
PFNA
PFOS
PFOA
PFTA

Drinking Water
Drinking Water
Solid
Solid
Solid
Solid
Solid

EPA 537
EPA 537
EPA 1030
EPA 3060A
EPA 7471B
EPA 9045D
EPA 9095B

LC/MS/MS
LC/MS/MS
N/A
N/A
CVAA
pH Meter
N/A

PFTrDA
PFUnA
Ignitability
Hexavalent Chromium Preparation
Mercury
Corrosivity (pH)
Paint Filter Test

Solid
Solid
Aqueous/Solid

SM 2540G
SM 2540G
EPA 1010A

Percent Moisture
Total Solid
Ignitability

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 353.2
EPA 353.2
EPA 353.2
EPA 365.1
EPA 6020A

Gravimetric
Gravimetric
Automated FP
Analyzer
FIA
FIA
FIA
FIA
ICP-MS

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Chromium
Cobalt
Copper
Iron
Lead
Magnesium

Aqueous/Solid

EPA 6020A

ICP-MS

Manganese

Issue: 12/2018
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 6020A
EPA 6020A

ICP-MS
ICP-MS

Molybdenum
Nickel

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Potassium
Selenium
Silver
Sodium
Strontium
Thallium

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020A
EPA 6020B
EPA 6020B

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Tin
Titanium
Vanadium
Zinc
Zirconium
Aluminum
Antimony

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B
EPA 6020B

ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS

Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B
EPA 6020B

ICP-MS
ICP-MS
ICP-MS

Strontium
Thallium
Tin
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B

ICP-MS
ICP-MS

Titanium
Vanadium

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 6020B
EPA 6020B
EPA 7196A
EPA 8015C
EPA 8015C
EPA 8015C

ICP-MS
ICP-MS
Spectrophotometer
GC-FID
GC-FID
GC-FID

Zinc
Zirconium
Chromium VI
Diesel
Diesel range organics (DRO)
Gasoline range organics (GRO)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8015C
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B

GC-FID
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

Oil Range Organics (ORO)
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
Chlordane
Chlordane (total)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

DDD (4,4’)
DDE (4,4’)
DDT (4,4’)
delta-BHC
Dieldrin
Endosulfan I

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B
EPA 8081B

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

gamma-Chlordane
Heptachlor
Heptachlor Epoxide (beta)
Methoxychlor
Toxaphene
Toxaphene (total)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8082A
EPA 8082A
EPA 8082A

GC-ECD
GC-ECD
GC-ECD

Aroclor 1016
Aroclor 1221
Aroclor 1232
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8082A
EPA 8082A

GC-ECD
GC-ECD

Aroclor 1242
Aroclor 1248

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8082A
EPA 8082A
EPA 8082A
EPA 8082A
EPA 8141B
EPA 8141B

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-NPD
GC-NPD

Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Azinphos-methyl (Guthion)
Diazinon

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8141B
EPA 8141B
EPA 8141B
EPA 8141B
EPA 8141B
EPA 8141B
EPA 8141B

GC-NPD
GC-NPD
GC-NPD
GC-NPD
GC-NPD
GC-NPD
GC-NPD

Disulfoton
Malathion
Parathion, ethyl
Parathion, methyl
Phorate
Ronnel
Stirophos

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

2, 4, DB
2, 4-D
2,4,5-T
2,4,5-TP (Silvex)
2,4-DP (Dichlorprop)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8151A
EPA 8260B

GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-ECD
GC-MS

Dalapon
Dicamba
Dinoseb
MCPA
MCPP
Pentachlorophenol
1,1,1,2-Tetrachloroethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-trichloro-1,2,2-trifluoroethane

Issue: 12/2018
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B

GC-MS
GC-MS

1,1,2-Trichloroethane
1,1-Dichloroethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,1-Dichloroethene
1,1-Dichloropropene
1,2 Dichlorobenzene
1,2 Dichloroethane
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,3 Dichlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,3,5-Trimethylbenzene
1,3-Dichloropropane
1,4 Dichlorobenzene
1-Chlorohexane
2,2-Dichloropropane
2-Butanone (MEK)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2-Chloroethylvinylether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Acetone

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromobenzene
Bromochloromethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS

Bromodichloromethane
Bromoform
Bromomethane
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B

GC-MS
GC-MS

Carbon disulfide
Carbon tetrachloride

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropylene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
DIPE
ETBE
Ethylbenzene
Hexachlorobutadiene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Isopropylbenzene
m+p-Xylene
Methyl tert-butyl ether (MTBE)
Methylcyclohexane
Methylene Chloride
Methyl Acetate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

MTBE
Naphthalene
n-Butylbenzene
n-Propylbenzene
o-Xylene
p-Isopropyltoluene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

sec-Butylbenzene
Styrene
TAME
tert-Butyl alcohol
tert-Butylbenzene
Tetrachloroethene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS

Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B

GC-MS
GC-MS

Trichloroethene
Trichlorofluoromethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 8260B

GC-MS
GC-MS
GC-MS
GC-MS VOC
GC-MS VOC
GC-MS VOC

Vinyl acetate
Vinyl chloride
Xylenes, total
Cyclohexane
Ethyl Acetate
n-Butanol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,1-Dichloropropene
1,2 Dichlorobenzene
1,2 Dichloroethane
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4,5-Tetrachlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,3 Dichlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,3,5-Trimethylbenzene
1,3-Dichloropropane
1,4 Dichlorobenzene
1-Chlorohexane
2,2-Dichloropropane
2-Butanone (MEK)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS

2-Chloroethylvinylether
2-Chlorotoluene
2-Hexanone
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C

GC-MS
GC-MS

4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropylene
Dibromochloromethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Dibromomethane
Dichlorodifluoromethane
DIPE
ETBE
Ethylbenzene
Hexachlorobutadiene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Isopropylbenzene
m+p-Xylene
Methyl tert-butyl ether (MTBE)
Methylcyclohexane
Methylene Chloride
Methyl Acetate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS

MTBE
Naphthalene
n-Butylbenzene
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C

GC-MS
GC-MS

n-Propylbenzene
o-Xylene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

p-Isopropyltoluene
sec-Butylbenzene
Styrene
TAME
tert-Butyl alcohol
tert-Butylbenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8260C
EPA 8270C

GC-MS
GC-MS
GC-MS VOC
GC-MS VOC
GC-MS VOC
GC-MS

Vinyl chloride
Xylenes, total
Cyclohexane
Ethyl Acetate
n-Butanol
1,2 Dichlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Diphenylhydrazine
1,3 Dichlorobenzene
1,4 Dichlorobenzene
1-Methylnaphthalene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS

2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C

GC-MS
GC-MS

2-Chloronaphthalene
2-Chlorophenol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2-Methyl-4,6-Dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS

3-Nitroaniline
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
(and/or 3-Methylphenol)
4-Nitroaniline
4-Nitrophenol
Acenaphthene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Acenaphthylene
Acetophenone
Aniline
Anthracene
Atrazine
Benzaldehyde

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzoic acid
Benzyl alcohol
Biphenyl
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroiospropyl) ether

Aqueous/Solid

EPA 8270C

GC-MS

bis(2-ethylhexyl) phthalate
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C

GC-MS
GC-MS

bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Butyl benzyl phthalate
Caprolactom
Carbazole
Carbazole
Chrysene
Chrysene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Dibenzo(a,h)anthracene
Dibenzo(a,h)anthracene
Dibenzofuran
Dibenzofuran
Diethyl phthalate
Diethyl phthalate
Dimethyl phthalate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Dimethyl phthalate
Di-n-butylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Di-n-octylphthalate
Fluoranthene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Fluoranthene
Fluorene
Fluorene
Hexachlorobenzene
Hexachlorobenzene
Hexachlorobutadiene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3, cd)pyrene
Isophorone
Naphthalene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS

Nitrobenzene
N-Nitrosodiethylamine
N-Nitrosodimethylamine
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C

GC-MS
GC-MS

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

o-Toluidine
p-Dioxane
Pentachlorobenzene
Pentachlorophenol
Phenanthrene
Phenol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C
EPA 8270C
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Pyrene
Pyridine
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM
EPA 8270C SIM

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Dibenz(a,h) anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd) pyrene
Naphthalene
Phenanthrene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270C SIM
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Pyrene
1,2 Dichlorobenzene
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Diphenylhydrazine
1,3 Dichlorobenzene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS

1,4 Dichlorobenzene
1-Methylnaphthalene
2,3,4,6-Tetrachlorophenol
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D

GC-MS
GC-MS

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-Dinitrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

3,3'-Dichlorobenzidine
3-Nitroaniline
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether

Aqueous/Solid

EPA 8270D

GC-MS

Aqueous/Solid

EPA 8270D

GC-MS

4-Methylphenol (and/or 3Methylphenol)
4-Nitroaniline

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

4-Nitrophenol
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Atrazine

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Aqueous/Solid

EPA 8270D

GC-MS

Benzoic acid
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D

GC-MS
GC-MS

Benzyl alcohol
bis(2-Chloroethoxy)methane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

bis(2-Chloroethyl)ether
bis(2-Chloroiospropyl) ether
bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactom
Carbazole

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Indeno(1,2,3, cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodiethylamine
N-Nitrosodimethylamine

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
o-Toluidine
Pentachlorobenzene
Pentachlorophenol
Phenanthrene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D
EPA 8270D
EPA 8270D

GC-MS
GC-MS
GC-MS

Phenol
Pyrene
Pyridine

Issue: 12/2018

This supplement is in conjunction with certificate #L18-597

Page 21 of 26

Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

EPA 8270D SIM
EPA 8270D SIM

GC-MS
GC-MS

1-Methylnaphthalene
2-Methylnaphthalene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS

Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h) anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd) pyrene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8270D SIM
EPA 8270D SIM
EPA 8270D SIM
EPA 8330A
EPA 8330A
EPA 8330A

GC-MS
GC-MS
GC-MS
HPLC
HPLC
HPLC

Naphthalene
Phenanthrene
Pyrene
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330A
EPA 8330A
EPA 8330A
EPA 8330A
EPA 8330A
EPA 8330A

HPLC
HPLC
HPLC
HPLC
HPLC
HPLC

2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3,5-Dinitroaniline
3-Nitrotoluene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330A
EPA 8330A
EPA 8330A

HPLC
HPLC
HPLC

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330A
EPA 8330A
EPA 8330A
EPA 8330A

HPLC
HPLC
HPLC
HPLC

4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX (Octahydro-1,3,5,7-tetranitro1,3,5,7-tetrazocine)
Nitrobenzene
Nitroglycerin
Pentaerythritoltetranitrate
RDX
(Hexahydro-1,3,5-trinitro-1,3,5-triazine)
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid

EPA 8330A

HPLC

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330B
EPA 8330B
EPA 8330B
EPA 8330B

HPLC
HPLC
HPLC
HPLC

Tetryl
(Methyl-2,4,6-trinitrophenylnitramine)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330B
EPA 8330B
EPA 8330B
EPA 8330B
EPA 8330B
EPA 8330B

HPLC
HPLC
HPLC
HPLC
HPLC
HPLC

2,6-Dinitrotoluene
2-amino-4,6-dinitrotoluene
2-Nitrotoluene
3,5-Dinitroaniline
3-Nitrotoluene
4-amino-2,6-dinitrotoluene

Aqueous/Solid
Aqueous/Solid

EPA 8330B
EPA 8330B

HPLC
HPLC

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 8330B
EPA 8330B
EPA 8330B
EPA 8330B

HPLC
HPLC
HPLC
HPLC

Aqueous/Solid

EPA 8330B

HPLC

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 9012B
EPA 9038
EPA 9056A
EPA 9056A
EPA 9056A

FIA
Spectrophotometer
IC
IC
IC

4-Nitrotoluene
HMX (Octahydro-1,3,5,7-tetranitro1,3,5,7-tetrazocine)
Nitrobenzene
Nitroglycerin
Pentaerythritoltetranitrate
RDX
(Hexahydro-1,3,5-trinitro-1,3,5-triazine)
Tetryl
(Methyl-2,4,6-trinitrophenylnitramine)
Total Cyanide
Sulfate
Bromide
Chloride
Fluoride

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 9056A
EPA 9056A
EPA 9056A
EPA 9056A
EPA 9060A
EPA 9066

IC
IC
IC
IC
TOC Analyzer
FIA

Nitrate and Nitrite as N
Nitrate as N
Nitrite as N
Sulfate
TOC
Total Phenolics (4AAP)

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

EPA 9251
FL-PRO
GCAL SOP WL-070
GCAL SOP WL-070
GCAL SOP WL-070

FIA
GC-FID
IC
IC
IC

Chloride
Petroleum Hydrocarbons
Acetic Acid
Butyric Acid
Formic Acid
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ISO/IEC 17025:2005 and DoD-ELAP

Gulf Coast Analytical Laboratories, LLC
7979 Innovation Park Drive, Baton Rouge, LA 70820
Contact Name: Randy Whittington Phone: 225-769-4900

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous/Solid
Aqueous/Solid

GCAL SOP WL-070
GCAL SOP WL-070

IC
IC

Lactic Acid
Propionic Acid

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

MADEP EPH
MADEP EPH
MADEP EPH
MADEP VPH
MADEP VPH
MADEP VPH

GC-FID
GC-FID
GC-FID
GC-FID
GC-FID
GC-FID

C11-C22 Aromatic Hydrocarbons
C19-C36 Aliphatic Hydrocarbons
C9-C18 Aliphatic Hydrocarbons
C5-C8 Aliphatic Hydrocarbons
C9-C10 Aromatic Hydrocarbons
C9-C12 Aliphatic Hydrocarbons

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

SM5210 B
SM4500-NH3 B & D
SW846 Sec 7.3
SW846 Sec 7.3
TCEQ 1005
TNRCC 1006
TNRCC 1006

Assay
ISE
FIA
Titration
GC-FID
GC-FID
GC-FID

BODs
Ammonia as N
Reactive Cyanide
Reactive sulfide
Total Petroleum Hydrocarbon
DRO-aplhatic
DRO-aromatic

Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid
Aqueous/Solid

TNRCC 1006
TNRCC 1006
TNRCC 1006
TNRCC 1006
TNRCC 1006
TNRCC 1006

GC-FID
GC-FID
GC-FID
GC-FID
GC-FID
GC-FID

DRO-Total
GRO-aliphatic
GRO-aromatic
GRO-Total
ORO-aliphatic
ORO-aromatic

Aqueous/Solid
Aqueous/Solid
AFFF/Aqueous/Solid

TNRCC 1006
TNRCC 1006
PFAS by LCMSMS
Compliant with QSM 5.1
Table B-15
PFAS by LCMSMS
Compliant with QSM 5.1
Table B-15
PFAS by LCMSMS
Compliant with QSM 5.1
Table B-15
PFAS by LCMSMS
Compliant with QSM 5.1
Table B-15
PFAS by LCMSMS
Compliant with QSM 5.1
Table B-15

GC-FID
GC-FID
LC/MS/MS

ORO-Total
Total Petroleum Hydrocarbon
N-ethylperfluorooctanesulfonamidoacetic
acid (NEtFOSAA)

LC/MS/MS

Fluorotelomer sulfonate 8:2
(8:2 FTS)

LC/MS/MS

Fluorotelomer sulfonate 4:2
(4:2 FTS)

LC/MS/MS

Fluorotelomer sulfonate 6:2
(6:2 FTS)

LC/MS/MS

N-methylperfluorooctanesulfonamidoacetic
acid (NMeFOSAA)

AFFF/Aqueous/Solid

AFFF/Aqueous/Solid

AFFF/Aqueous/Solid

AFFF/Aqueous/Solid
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Gulf Coast Analytical Laboratories, LLC
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

AFFF/Aqueous/Solid

PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15
PFAS by LCMSMS Compliant
with QSM 5.1 Table B-15

AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid
AFFF/Aqueous/Solid

Issue: 12/2018

Technology
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS
LC/MS/MS

Analyte
Perfluorobutanesulfonate
(PFBS)
Perfluorobutanoic acid
(PFBA)
Perfluorodecanesulfonate
(PFDS)
Perfluorodecanoic acid
(PFDA)
Perfluorododecanoic acid
(PFDoA)
Perfluoroheptanesulfonate
(PFHpS)
Perfluoroheptanoic acid
(PFHpA)
Perfluorohexanesulfonate
(PFHxS)
Perfluorohexanoic acid
(PFHxA)
Perfluorononanesulfonate
(PFNS)
Perfluorononanoic acid
(PFNA)
Perfluorooctane sulfonamide
(FOSA)
Perfluorooctanesulfonate
(PFOS)
Perfluorooctanoic acid
(PFOA)
Perfluoropentanoic acid
(PFPeA)
Perfluoropentansulfonate
(PFPeS)
Perfluorotetradecanoic acid
(PFTeDA)
Perfluorotridecanoic acid
(PFTrDA)
Perfluoroundecanoic acid
(PFUdA)
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Aqueous
Aqueous

EPA 3010A
EPA 3510C

Acid Digestion - Metals
Separatory Funnel

Prep Method
Prep Method

Aqueous
Aqueous
Aqueous
Solid
Solid
Solid

EPA 3520C
EPA 3535A
EPA 5030B
EPA 1311
EPA 1311
EPA 3050B

Continuous Liquid/Liquid Extraction
Solid Phase Extraction
Purge and Trap
SPLC
TCLP
Acid Digestion

Prep Method
Prep Method
Prep Method
Prep Method
Prep Method
Prep Method

Solid
Solid
Solid
Solid
Solid

EPA 3535A
EPA 3550C
EPA 3540C
EPA 3546
EPA 5035

Incremental Sampling Method
Extraction - Sonication
Extraction - Soxhlet
Extraction - Microwave
Purge and Trap

Prep Method
Prep Method
Prep Method
Prep Method
Prep Method
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DETERMINATION OF THE
APPLICABILITY OF INTERIM GUIDANCE
For
Interim Measures at Landfill 29
Holloman Air Force Base
New Mexico
11 February 2019
1.0

INTRODUCTION

1.0.1 Holloman Air Force Base (HAFB) is undertaking an Interim Measures action at the
former Landfill 029 (SWMU 104). This action is in response to numerous EOD and Technical
Escort response actions in the period of 2007-2017, and the close proximity of other installation
operations to this site. There has been found a mix of conventional munitions and explosives of
concern (MEC) and munitions debris (MD), as well as, potential for both chemical and
biological warfare materiel (CWM/BWM).
1.0.2 A determination as to the Applicability of the Interim Guidance provided in the “Interim
Guidance for CWM Responses and Related Activities”, dated 1 April 2009 (for CWM), and
“Interim Guidance for Biological Warfare Materiel (BWM and Non-Stockpile Chemical Warfare
Materiel (CWM) Response Activities”, dated 5 Sep 1997 (for BWM) (hereafter referred to as the
Interim Guidance) is necessary for this site. Guidance to determine the applicability is provided
in the Interim Guidance, Department of Army Pamphlet (DA PAM) 385-30, Mishap Risk
Management and DA PAM 385-61, Toxic Chemical Agent Safety Standards.
1.0.3 The Interim Guidance uses terminology from DA PAM 385-30, Mishap Risk
Management. The PAM ranks mishap risk probability in one of five categories:
•
•
•
•
•

Frequent: continuous, regular, or inevitable occurrences
Likely: several or numerous occurrences
Occasional: sporadic or intermittent occurrences
Seldom: infrequent occurrences
Unlikely: possible occurrences but improbable

1.0.4 The Interim Guidance states that if it is determined that the probability of encountering
CWM or BWM is “’Seldom’ or less”, the Commander or designated representative may assume
the risk of conducting site activities as a non-CWM/BWM site.
1.1

BRIEF HISTORY

1.1.1 On 13 January 1948, Alamogordo Guided Missile Test Base formally became Holloman
AFB. Holloman AFB was one of three bases selected for the research, development, and testing
of pilotless aircraft, guided missiles, and other programs. The site became known as the
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Holloman Air Development Center and for the next 25 years launched many missiles including
the Falcon, Matador and Rascal-Shrike. A primary purpose of the launches was to test the
dispersion patterns and fuzes of ABC (atomic, biological, chemical) warheads. The tests at
Holloman AFB are documented vaguely and any military discussions remain ambiguous.
According to unclassified documents:
• The biological portion of the warheads launched on Holloman AFB contained a
simulant.
• Biological agents were present at Holloman AFB. However, these warheads were
launched from the Base to offsite targets.
• It is unclear whether the 1,518 individual four pound bombs clustered as E97 warheads
adapted for the Matador used a simulant agent.
1.1.2 BWM/CWM tests were conducted for three guided missiles at Holloman AFB: the
Matador, the Shrike-Rascal, and the Falcon:
• The Martin Matador was the earliest Air Force guided missile in research and
development for BWM/CWM warheads documented in tests at Holloman AFB, with actual
warheads available in FY 1951. According to unclassified documentation testing of the Matador
on Holloman AFB was conducted in 1949 using 'dummy missiles' and inert M50 clustered
bomblets. The drop occurred within today's White Sands Missile Range and the results analyzed
at the Chemical Corps Center in Maryland. These results are not known.
• The Rascal was intended to achieve complete interchangeability between Atomic,
Biological, and Chemical warheads.
• The final existing missile program in test at Holloman AFB during 1952 and 1953 was
the Falcon. Declassified documents for the Falcon were not available covering the
developmental years. The focus of this missile was to carry CWM agent.
1.1.3 Old Army Landfill (LF 029)/SWMU 104 is located near the North Base Building Area,
approximately 450 feet (ft.) northwest of Building 1001 (Figure 1). LF029/SWMU 104 is
defined by a small berm that extends 400 ft. north-south and 350 ft. east-west, accounting for
approximately 4.28 acres. Some materials may also have been disposed of outside of this berm
along the borders, so a buffer zone extending 45 ft. to the north and south and 35 ft. to the east
and west of the berm was created. Including the buffer zone, the entire area of the LF029/SWMU
104 encompasses approximately 6 acres. LF 029 was used by the Army from the 1950s to 1975
for disposal of spent munitions and construction debris. The following is a timeline summary for
munitions related finds at the LF029/SWMU 104:
• June 2007: Munitions Debris (MD) discovered on the ground surface during the visual
survey for the Supplemental RCRA Facility Investigation were tentatively identified as BWM
Bomblets. A removal of approximately 200-250 pieces of surface MD was performed under the
command of 110th Technical Escort (TE). According to the Explosive Ordnance Incident Report
prepared by the TE, the MD was identified as E61R4 BWM Bomblets. TE’s research indicated
that these items were used for fuze testing and the likely filler was water or water/simulant slurry
and contained no BWM. As a precaution, this MD was soaked in two decontamination sumps
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and turned over to Holloman AFB for disposition as hazardous waste. Soil samples tested for the
presence of anthrax were confirmed as having no biological agent present.
• During a site reconnaissance in December 2007, it was discovered that not all material
was removed during the June 2007 TE response. It appeared that the previous surface clearance
focused on the biological munitions and other items were left behind, notably eight intact liquidfilled M125 10-lb. chemical bombs. The two collection points, presumably the decontamination
sumps containing the biological munitions, also remained on-site.
• In August of 2009, the 110th TE and the U.S. Army Chemical Materials Agency
(CMA) evaluated the M125s to ascertain the exact nature of the filler. Eight intact M125s
containing liquid were recovered. They were assessed using X-ray and the Portable Isotopic
Neutron Spectroscopy (PINS) Chemical Assay System. Review of the x-rays determined these
items contain a liquid filler, partial fuze remnants, and energetic material (burster). PINS analysis
revealed that these M125s contained water/antifreeze filler. Despite the benign character of the
liquid filler, each M125 had an integral component called a burster tube that contained
approximately one-half pound of explosives. The CMA Materiel Assessment Review Board
(MARB) met and evaluated the data. The MARB recommended local disposition of the M125s.
• It is reported that Holloman EOD disposed of the M125s in September of 2009 and the
Holloman Environmental Department disposed of the two decontamination sumps containing the
E61R4 MD.
• Delivery systems for CWM and BWM have been tested at Holloman AFB and
ordnance items associated with this testing have been encountered at LF029 Old Army
Landfill/SWMU 104. To date, no actual CWM/BWM has been verified at HAFB.
1.1.4 Based on the information provided in the MCE evaluation (Attachment 1), the following
chemicals of concern (and their breakdown products) may be present during this project:
•

Sarin (GB)

2.0
PROBABILITY OF ENCOUNTERING SUSPECT CHEMICAL/BIOLOGICAL
WARFARE MATERIEL
2.1
A risk assessment for suspect CWM/BWM has been performed for the IM at LF 029 and
can be seen in Attachment 1, Maximum Credible Event (MCE) analysis.
2.2
DA PAM 385-61 states, “The MCE must be realistic with a reasonable probability of
occurrence considering the explosion propagation, burning rate characteristics, and physical
protection given to the items involved.”
2.3
During the MCE evaluation each item that may be encountered in the suspect
CWM/BWM site was analyzed for the probability of locating an item on the site, historical
documentation regarding its disposal, and on the severity of the hazard. A risk assessment code
(RAC) was then determined from the hazard probability and severity. The MCE Evaluation is
provided as reference for decisions made in this document.
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2.4
The MCE Evaluation determined that the probability of encountering biological agents
was determined to be unlikely, and the RAC associated with potential biological munitions and
contamination was low. As such, it is determined that these scenarios do not produce a credible
event for evaluation.
2.5
The MCE evaluation determined that the probability of encountering CWM was seldom,
however, the RAC associated with this scenario was determined to be high. This was based on
the potential effects of GB and the close proximity of unrelated installation operations and
personnel. Based on this high risk, it is recommended that the investigation be conducted in
accordance with the Interim Guidance as a CWM site.
Table 2.1 Probability Evaluation for LF 029
Scenario
Intact M125 GB Bomblet
Intact E61R4 with BWM filler
Biological Agent in soil

Hazard Probability
Seldom
Unlikely
Unlikely

RAC
High
Low
Low

3.0
EVALUATION OF MUNITION WITH THE GREATEST FRAGMENTATION
DISTANCE (MGFD)
3.1 Previous surface clearances at LF 029 have recovered various types of MEC and MD.
Therefore, the intrusive investigation may recover items that present a hazard due to
fragmentation from an unintentional explosion. For LF 029 the M125 bomblet, M50 incendiary
bomblet and the E61R4 bomblet were evaluated.
Table 3.1 MGFD for LF 029
Munition
Hazard Frag Distance
M125 GB Bomblet
168 feet
E61R4 BWM Bomblet
32.7 feet
M50 Incendiary Bomblet
192 feet
3.2 The munition with the greatest fragmentation distance for LF 029 is the M50 Incendiary
Bomblet.
4.0

RECOMMENDATIONS

4.1
Based on review of the MCE evaluation (Attachment 1) and the information summarized
in Sections 1-3 above, the hazard probability for BWM is ranked as “Unlikely”. Therefore, the
U.S. Army Engineering and Support Center, Huntsville (CEHNC) recommends that the
investigation at LF 029 proceed as a non BWM site. The Installation Commander must concur
with this recommendation prior to conducting any ground disturbing or other intrusive activities
at this site due to historical evidence that BWM could be potentially present at this site.
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ATTACHMENT 1
Maximum Credible Event (MCE) Analysis
For
Interim Measures at Landfill 29
Holloman Air Force Base
New Mexico
1.0 Project Location: Landfill 029, Holloman Air Force Base, New Mexico
2.0 Date: 11 Feb 2019
3.0 CWM Team Evaluators:

Matt Wade
Patty Dodson
Allyn Allison
Wilson Walters

4.0 Introduction:
4.1 Reference:
The Maximum Credible Event (MCE) for the intrusive activities at Landfill 029 was evaluated in
accordance with Department of Army Pamphlet (DA PAM) 385-30, Mishap Risk Management
and DA PAM 385-61, Toxic Chemical Agent Safety Standards.
In accordance with DA PAM 385-61 and DA PAM 385-30, hazards have been identified,
defined, and risk assessment codes (RACs) have been assigned. The RACs are based on a
combination of hazard severity and hazard probability categories. The risk assessment codes are
based on Tables 3-1, 3-2, 3-3 and 3-4 of DA PAM 385-30. The assignment of these codes is
based on previous projects with similar tasks, suspected site contaminants, and the analyst’s
judgment.
This document has been reviewed and concurred with by all members of the US Army Corps of
Engineers, Huntsville (CEHNC) Chemical Warfare Design Center Team listed above.
4.2 Site History of CWM/BWM at Landfill 029
Old Army Landfill (LF 029)/SWMU 104 is located near the North Base Building Area,
approximately 450 feet (ft.) northwest of Building 1001 (Figure 1). LF029/SWMU 104 is
defined by a small berm that extends 400 ft. north-south and 350 ft. east-west, accounting for
approximately 4.28 acres. Some materials may also have been disposed of outside of this berm
along the borders, so a buffer zone extending 45 ft. to the north and south and 35 ft. to the east
and west of the berm was created. Including the buffer zone, the entire area of the LF029/SWMU
104 encompasses approximately 6 acres. The following is a timeline summary for the munitions
finds at LF029/SWMU 104:
6

• June 2007: Munitions Debris (MD) discovered on the ground surface during the visual
survey for the Supplemental RCRA Facility Investigation was tentatively identified as BWM
Bomblets. A removal of approximately 200-250 pieces of surface MD was performed under
command of 110th Technical Escort (TE). According to the Explosive Ordnance Incident Report
prepared by the TE, the MD was identified as E61R4 BWM Bomblets. TE’s research indicated
that these items were used for fuze testing and the likely filler was water or water/simulant slurry
and contained no BWM. As a precaution, this MD was soaked in two decontamination sumps
and turned over to Holloman AFB for disposition as hazardous waste. Soil samples tested for the
presence of anthrax BWM were confirmed as having no biological agent present.
• During a site reconnaissance in December 2007, it was discovered that not all material
was removed during the June 2007 TE response. It appeared that the previous surface clearance
focused on the biological munitions and other items were left behind, notably eight intact liquidfilled M125 10-lb. chemical bombs. The two collection points, presumably the decontamination
sumps containing the biological munitions, also remained on-site.
• In August of 2009, 110th TE and the U.S. Army Chemical Materials Agency (CMA)
evaluated the M125s to ascertain the exact nature of the filler. Eight intact M125s containing
liquid were recovered. They were assessed using X-ray and the Portable Isotopic Neutron
Spectroscopy (PINS) Chemical Assay System. Review of the x-rays determined these items
contain a liquid filler, partial fuze remnants, and energetic material (burster). PINS analysis
revealed that these M125s contained water/antifreeze filler. Despite the benign character of the
liquid filler, each M125 had an integral component called a burster tube that contains
approximately one-half pound of explosives. The CMA Materiel Assessment Review Board
(MARB) met and evaluated the data. The MARB recommended local disposition of the M125s.
• It was reported that Holloman EOD disposed of the M125s in September of 2009 and
the Holloman Environmental Department disposed of the two decontamination sumps containing
the E61R4 MD.
• Delivery systems for CWM and BWM have been tested at Holloman AFB and
ordnance items associated with this testing have been encountered at LF029 Old Army
Landfill/SWMU 104. To date, no actual CWM/BWM has been verified at HAFB.
4.3 Potential for CWM at Landfill 029
4.3.1 Intact M125, 10 pound Gas bomblets have been found on this site (figure 2). The
items found to date have been filled with simulant. However, the potential CWM filler for this
item is 2.6 pounds of the nerve agent Sarin (GB).
4.3.2 GB is a volatile, colorless, and odorless liquid. It is the most volatile of the G
agents and, therefore, it is largely a vapor hazard rather than a contact hazard. GB is considered
non-persistent as it is volatile, soluble in water and subject to acidic and basic hydrolysis. The
evaporation rate is the same as that of water. Fate in soil includes hydrolysis, evaporation and
leaching. One study of the stability of GB in soil concluded that 90% or more of GB added to
soil was lost in the first 5 days.
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4.4 Potential Biological Agents at Landfill 029
4.4.1 MD identified as E61R4 BWM Bomblets has been found on this site. Historical
research has indicated that these items were used for fuze testing and the likely filler was water
or water/simulant slurry containing no BWM. Previous soil sampling for anthrax conducted
when the MD was removed confirmed no biological agent present. However, the potential
BWM fillers for this item are anthrax, tularemia and brucellosis.
4.4.2 Anthrax – an infection caused by the bacterium Bacillus anthracis. Infection is
typically spread through contact with the bacterium’s spores which can survive for very long
periods of time in the environment after release.
4.4.3 Tularemia – (Francisella tularensis) a virulent aerobic bacterium easily spread by
aerosol, typically found in birds, reptiles, fish, invertebrates, and mammals including humans. F.
tularensis is a non-spore forming bacterium which can survive for several weeks in the
environment (typically in water, grassland, haystacks, animal carcasses, etc.).
4.4.4 Brucellosis -an infectious disease caused by a type of bacteria called Brucella.
Brucella species survive well in aerosols and resist drying.
5.0 Proposed Site Activities
The proposed activities on this site will support a Resource Conservation and Recovery Act
(RCRA) Interim Measures (IM) which will include a surface clearance of the entire LF 029
footprint, a removal action on eight suspect burial pits and a removal of selected single point
anomalies based on evaluation using Advance Geophysical Classification.
6.0 MCE Analysis
6.0.1 A two-step process was used to determine the MCE for this site. First, several scenarios
were assessed to determine the most credible scenario for this site. After the most credible
scenario was determined, the agent of concern was used to create the downwind hazard zone.
6.0.2 The agent of concern is based on the physical and chemical properties of all the probable
agents at the site. The MCE for this site was a compilation of the most credible scenarios
coupled with the results of the D2PC modeling program. D2PC is an Army developed and
approved air dispersion model used to predict chemical agent transport and dispersion through
the atmosphere after an accidental release.
6.0.3 A number of factors need to be taken into consideration when developing the maximum
credible event for this project. They include:
-

MEC and MD finds to date at this site have not recovered any actual CWM/BWM
Not all BWM related documents have been declassified, and any classified
documents have not been reviewed for the purpose of the CWM/BWM probability
8

6.1

assessment. The probability assessment present in this document is based solely on
unclassified information.
MEC and MD were transported and deposited at this site. It is not an impact area.

Agent of Concern Determination
6.1.1 CWM

6.1.1.1 GB is the only chemical agent suspected to be found at this site. M125 gas bomblets
have been found at the site intact and as munitions debris. The listed chemical filler for this item
is 2.6 pounds of GB. As mentioned previously, the intact items recovered to date from the site
were determined to have a simulant filler. No CWM has been confirmed at Landfill 029.
6.1.1.2 GB is not expected to be found in soil. It is classified as a non-persistent agent and is
highly volatile. The agent breakdown products of IMPA and MPA may be found in soil, but
both have low volatility that make it unlikely that atmospheric contamination will take place.
6.1.2 BWM Agents
6.1.2.1 The E61R4 was a spool shaped bomblet that employed explosive dissemination of 35 ml
of agent. The following BA have the possibility of being encountered:
• Bacillus Anthracis – produces an infection known as Anthrax. Infection is typically
spread through contact with the bacterium’s spores which can survive for very long
periods of time in the environment after release.
• Francisella tularensis (Tularemia) – a virulent aerobic bacterium easily spread by
aerosol, typically found in birds, reptiles, fish, invertebrates, and mammals including
humans. F. tularensis is a non-spore forming bacterium which can survive for several
weeks in the environment (typically in water, grassland, haystacks, animal carcasses,
etc.).
• Brucella Group - In this group are three closely related organisms: Brucella melitensis,
Brucella abortus, and Brucella suis. These are non-motile, non-sporulating rod shaped
bacilli. They produce a disease known as Burcellosis. The organisms remain alive for
weeks in water and soil, and are very resistant to low temperatures.
6.1.2.2 It is unlikely that Tularemia or Brucella have survived in the soil for approximately 40
years since testing was conducted at the site. It may be possible for anthrax spores to exist for
that period of time. However, testing has been conducted for anthrax in soil at the site with
negative results.
6.2

Scenario Assessment

6.2.1 The following one scenario was evaluated for potential chemical agent contamination with
the aid of the risk assessment procedures to determine the MCE at LF 029:
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Intact M125 GB Bomblet. Encountering an intact M125 with a GB filler during this
project is expected to be seldom. All intact finds to date have been filled with
simulants. The location of the landfill is adjacent to other operations on the
installation that would have been compromised if real agent were disposed of at the
site. No special signage, fencing or markers were used on the landfill as is common
when real chemical agents are buried on a site. Given this information, the hazard
probability and severity were determined. Results are summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is D (seldom), defined as infrequent occurrences. This is
based on finds to date at the site only having simulants, historical research and the
landfill’s proximity to other installation operations.
Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category I (catastrophic) defined as; quantitative value dollars –
loss equal to $2 million or more, quantitative value injury or illness – 1 or more death
or permanent total disability. This severity rating is based on the downwind hazard
potential of GB and the close proximity of unrelated installation facilities and
personnel to the LF 029 site.
Risk Assessment Code (RAC). Using tables 3-2 and 3-3 of DA PAM 385-30, a RAC
of ID (high risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.2.2
The following two scenarios was evaluated for potential biological agent
contamination with the aid of the risk assessment procedures to determine the MCE at LF
029:
6.2.2.1 E61R4 BW Bomblet with BWM filler. Encountering an intact E61R4 with
a BWM filler during this project is expected to be unlikely. All E61R4 found to date
were evaluated as MD. Historical research indicated that these items were used for
fuze testing and the likely filler was water or water/simulant slurry and contained no
biological warfare materiel. Soil sampling for anthrax around these items found no
biological agent was present. The location of the landfill is adjacent to other
operations on the installation that would have been compromised if real agent were
disposed of at the site. No special signage, fencing or markers were used on the
landfill as is common when real biological agents are buried on a site. Given this
information, the hazard probability and severity were determined. Results are
summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is E (unlikely), defined as possible occurrences but
improbable. This is based on historical research, finds to date at the site and its
proximity to other installation operations.
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Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category II (critical) defined as; quantitative value dollars – loss
equal to or greater than $500 thousand but less than $2 million, quantitative value
injury or illness – 1 or more permanent partial disability or hospitalization of at least 3
personnel. This severity rating is based on the close proximity of unrelated installation
facilities and personnel to the LF 029 site.
Risk Assessment Code (RAC). Using tables 3-3 and 3-4 of DA PAM 385-30, a RAC
of IIE (low risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.2.2.2 Biological agent in soil. Encountering BA in soil is expected to be unlikely.
Soil sampling for anthrax conducted in conjunction with E61R4 MD were negative for
the presence of BA. Unclassified historical research indicated that the likely filler for
munitions found at this site was water or water/simulant slurry and contained no
biological warfare materiel. Two of the potential BA, Francisella tularensis and the
Brucella Group, do not survive beyond a few weeks in the environment. Bacillus
Anthracis can survive for years, however, there is a low likelihood that live agent was
used for testing and subsequent disposal at this site. Also previous sampling for
anthrax was negative. Given this information, the hazard probability and severity
were determined. Results are summarized below:
Hazard Probability. The hazard probability as determined in accordance with Table
3-1 of DA PAM 385-30 is E (unlikely), defined as possible occurrences but
improbable. This is based on the low survivability of two potential BA in the
environment, negative sampling evidence for anthrax, historical research supporting
use of BA simulants, and the site’s proximity to other installation operations.
Hazard Severity. The hazard severity as determined in accordance with Table 3-2 of
DA PAM 385-30 is Category II (critical) defined as; quantitative value dollars – loss
equal to or greater than $500 thousand but less than $2 million, quantitative value
injury or illness – 1 or more permanent partial disability or hospitalization of at least 3
personnel. This severity rating is based on the most common route of entry for
Bacillus Anthracus is cutaneous and rarely inhalation and if spores are present they
would not be highly mobile.
Risk Assessment Code (RAC). Using tables 3-3 and 3-4 of DA PAM 385-30, a RAC
of IIE (low risk) was determined for this scenario. This RAC will be compared to the
RAC of the other scenarios in Section 6.3 Summary of this document.
6.3

Summary

A hazard assessment that encompasses the risk of encountering CWM/BWM or agent
contaminated soil has been performed for LF 029 project at HAFB. Three scenarios were
evaluated.
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Scenario
Intact M125 GB Bomblet
Intact E61R4 with BA
Biological Agent in soil

Table 6.3 Scenario Evaluation
Hazard
Hazard Severity
Probability
Seldom
Catastrophic
Unlikely
Critical
Unlikely
Critical

Risk Assessment Code
High Risk
Low Risk
Low Risk

7.0 Downwind Hazard Methodology
7.1 Maximum Credible Event (MCE)
7.1.1 No Maximum Credible Event (MCE) analysis was conducted for the potential
biological contamination scenarios. An MCE analysis was conducted for the one scenario
for potential chemical agent contamination for this project. The calculations for the scenarios
follow.
7.1.2 Intact M125 GB Bomblet. Assume 2.6 pounds of GB in the bomblet. The release
mechanism is instantaneous as explosive material may still be present in the bomblet.
7.2 Down Wind Hazard Calculations
The following factors will be used for input for the D2PC program for an Intact M125
GB Bomblet:
Geographical Location: Not Defined (NDF)
Height of Mixing Layer: 750
Type of Munition/Item: Non
Type of Agent: GB (Sarin)
Type of Release: INS (instantaneous)
Pasquill Stability Factor: D
Windspeed (in meters per second): 1
Spill Source: 2.6 lb of GB
7.3 Calculations for D2PC. Certain values used in the D2PC calculations are selected to
generate a more conservative result in the hazard zone calculations. The values of stability
factor D and wind speed of 1 meter per second produce a larger hazard zone distance and,
therefore, result in an added safety factor.
Table 7.1 Hazard Zone Calculations

Site
NDF

HML
750

1%
Type
Type of
Windspeed Source Lethality
Munition Agent Release Stability (MPS) Strength (Meters)
NON
GB
INS
D
1
2.6 lb
717

NOSE “No Observable Significant Effects”
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NOSE
(Meters)
4208

8.0 Conclusions
8.1 It should be noted that not all CW testing documents or CW documents of tests
conducted at HAFB have been unclassified and/or reviewed.
8.2 A hazard assessment was performed to determine the risk of encountering CWM/BWM
during intrusive activities at LF 029 at HAFB. Three scenarios were evaluated. Two of the
scenarios, were considered low risk. One scenario, an intact M125 GB Bomblet, was
considered high risk. The Maximum Credible Event (MCE) by definition in the Interim
Guidance “must be realistic with a reasonable probability of occurrence. Probabilities of
“seldom” and “unlikely” can be considered as an unreasonable probability of occurrence.
The Interim Guidance also indicates that agent in soil is not considered CWM/BWM.
However, that does not mean that hazards associated with agent contaminated soil will be
overlooked. Agent contaminated soil and the hazards associated with it will be addressed in
the contractor’s health and safety plans. It is recommended that the MCE for LF 029 is an
intact M125 GB Bomblet.
8.3 The MCE and 1% lethality distance calculated for this scenario will be used to prepare
the Chemical Safety Submission for approval by the Department of Defense Explosives
Safety Board (DDESB) for the intrusive operations that are conducted on site. Due to the
close proximity to LF 029 of unrelated installation activities, it is recommended that intrusive
operations be conducted under engineering controls.
8.4 During the actual site investigation, workers will be measuring current on-site
meteorological conditions and running real-time downwind hazard projections. If the NOSE
calculated based on the current on-site meteorological conditions is greater than the approved
hazard safety zone, the operations shall cease until site conditions improve. Work shall not
continue until the meteorological conditions produce a NOSE that is equal to or less than the
approved hazard safety zone.
8.5 If during the actual site investigation a munition different than the ones evaluated in
probability assessment are found, work will cease until that item is evaluated to determine
potential fragmentation and/or chemical hazards. If the 1% lethality or maximum
fragmentation distance calculated for the new item is greater than that which was previously
approved in the safety submission, the operations shall cease until the new MCE, MGFD
and/or 1% lethality is approved.

13

Figure 1: Site location map
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Figure 2: M125 GB Bomblet
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Figure 3: E61R4 BWM Bomblet
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-------------------------------| DOWNWIND HAZARD PROGRAM D2PC |
-------------------------------- 2
TYPE ? FOR DEFINITIONS
1. YOUR NOVICE LEVEL: 3,2,1 OR 0 NOV
INPUT:2
2. LOCATION
LOC
AAD ANNISTON ARMY DEPOT
DPG DUGWAY PROVING GROUND AND TOOELE ARMY DEPOT
EWA EDGEWOOD AREA,APG
JHI JOHNSTON ISLAND
LBG LEXINGTON-BLUE GRASS ARMY DEPOT
NAP NEWPORT AMMUNITION PLANT
PBA PINE BLUFF ARSENAL
PAD PUEBLO ARMY DEPOT
RMA ROCKY MOUNTAIN ARSENAL
UAD UMATILLA ARMY DEPOT
EUR USAEUR
NDF NOT DEFINED
INPUT:NDF
4. HEIGHT OF MIXING LAYER
INPUT:750

HML

5. MUNITION TYPE
MUN
105 105-MM CARTRIDGE,M60,M360
155 155-MM PROJECTILE,M110,M121A1
8IN 8-INCH PROJECTILE,M126
500 500-LB BOMB,MK94
750 750-LB BOMB,MC-1
M55 115-MM ROCKET,M55
525 525-LB BOMB,MK116
139 BOMBLET,M139
M23 LAND MINE,M23
4.2 4.2-INCH CARTRIDGE,M2A4
TON TON CONTAINER
TMU TMU-28/B SPRAY TANK
NON NON MUNITION
INPUT:NON
6. AGENT TYPE
AGN
GA TABUN
H1 HN-1,NITROGEN MUSTARD
GB SARIN
H3 HN-3,NITROGEN MUSTARD
GD SOMAN
HT 60% HD & 40% T
GF EA 1212
LL LEWISITE
VX EA 1701
AC HYDROGEN CYANIDE
BZ INCAP AGENT
CG PHOSGENE
HY HYDRAZINE
CK CYANOGEN CHLORIDE
UD UDMH
DM ADAMSITE
HD DISTILLED MUSTARD EG ETHYL GB
QL ESTER
DF DIFLURO
DC DICHLORO
TC THIONYL CHLORIDE
PR PYRIDINE
IP ISOPROPANOL
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ZS ETHANOL
KB AMINE
NA NOT AN AGENT
INPUT:GB
8. RELEASE TYPE
REL
INS INSTANTANEOUS(EXPLOSIVE)
EVP EVAPORATION FROM A PUDDLE FORMED BY A SPILL
SEM UNIFORM RELEASE FOR AFINITE TIME
VAR SOURCE DEFINED AS A NUMBER OF UNIFORM RELEASES(MAX 6)
STK RELEASE OF HEATED EFFLUENT FROM STACK
STJ RELEASE FROM STACK WITH JET EFFECT
FLS FLASH FIRE FROM GROUND LEVEL
FIR FIRE BURNING FOR FINITE TIME
IGL M55 IGLOO FIRE
EVS EVAPORATION IN STILL AIR
INPUT:INS
9. STABILITY TYPE
STB
A VERY UNSTABLE
B UNSTABLE
C SLIGHTLY UNSTABLE
D NEUTRAL
E SLIGHTLY STABLE
F STABLE
U UNDEFINED
S SELECT(PASQUILL)
W WOODS
INPUT:D
10. WINDSPEED (M/SEC)
WND
INPUT:1
BRT=25. DI= 0.5 6.0 10.0
7. SPILL OR AIRBORNE SOURCE (MG) QQQ
INPUT:LB2.6
LB TO MG 0.118E+07
ALL OTHER INPUT
ALL
1 MUN:NON AGN:GB REL:INS WND= 1.0(M/S) TMP= 0.0(C) NDFQ(MG) TS(MIN) HTS(M) HML(M) SXS(M) SYS(M) SZS(M)
1.179E+06 8.00E-02 0.00E+00 7.50E+02 0.00E+00 0.00E+00 0.00E+00 D
W/2-MINUTE CORRECTION
717. (M) IS DISTANCE TO 1% LETHALITY
935. (M) IS DISTANCE TO NO DEATHS
W/O 2-MINUTE CORRECTION
4208. (M) IS DISTANCE TO NO EFFECTS
ALL OTHER INPUT
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STB:D
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Section C - Descriptions and Specifications
PERFORMANCE WORK STATEMENT
Performance Work Statement
Interim Measures at Former Army Landfill 29 Holloman Air Force Base
Alamogordo, Otero County, New Mexico
3 July 2018
Revision 1: 11 September 2018
1.0 OBJECTIVE: The objective of this task order is to complete Interim Measures to remove Munitions and
Explosives of Concern (MEC), Materiel Potentially Presenting an Explosive Hazard (MPPEH), Chemical Warfare
Materiel (CWM), Biological Warfare Materiel (BWM), Chemical Agent Contaminated Media (CACM), and
Biological Agent Contaminated Media (BACM) and to remove Non-Munition Related Debris (NMRD) associated
with target anomalies at the former Army Landfill 29. All Interim Measures activities will be performed in
compliance with Resource, Conservation and Recovery Act (RCRA), and Department of Defense (DOD),
Department of the Army (DA), Air Force, and United States Army Corps of Engineers (USACE) Regulations and
Guidance to include Interim Guidance, standards, manuals, and all applicable Data Item Descriptions (DID).
2.0 BACKGROUND
2.1 Work under this Performance Work Statement (PWS) falls within the Military Munitions Response Program
(MMRP). The Contractor shall perform all work in compliance with the Holloman Air Force Base Hazardous Waste
RCRA Facility Permit (No. NM6572124422) and the National Contingency Plan (NCP), 40 CFR Part 300.
2.2 Available Site Specific information will be provided with the request for proposal for contractor review and use
via either a designated Internet site or delivery of recorded data on CD/DVD. This information may include but is
not limited to general site history, previous investigations and other documentation.
2.3 Fieldwork Support provided by the Government: The following fieldwork support will be provided.
a) Chemical and Industrial Agent Air Monitoring (workspace, headspace, historical, first entry, personnel quadrant,
and confirmation monitoring, as applicable) provided by Edgewood Chemical Biological Center (ECBC)
b) Low-Level Chemical Agent Analysis and Biological Agent Analysis provided by ECBC
c) Destruction of Recovered CWM (RCWM) and Recovered BWM (RBWM) provided by Recovered Chemical
Materiel Directorate
d) If required, and the commercial version is not available, Antidote Treatment Nerve Agent Auto-injectors
(ATNAA) will be issued to the Contractor through its Competent Medical Authority, appointed in writing in
accordance with the Department of the Army, Office of the Assistant Secretary, Installations, Energy and
Environment Memorandum, Dated 6 November 2012, SUBJECT: Interim Guidance on Occupational Health
Practices for the Evaluation and Control of Occupational Exposures to Nerve Agents GA, GB, GF and VX and
Mustard Agents HD and HT. The Contractor will be responsible for storing and maintaining accountability and
custody in accordance with the above referenced Interim Guidance and the manufacturer’s recommendations.
2.4 Fieldwork involving CWM, BWM, and/or Chemical Agent (CA) has implicit potential for delays. Descriptions
and discussion of requirements for work involving CWM, BWM, and/or CA are provided in the “Interim Guidance
(Draft Army Regulation XXX), Chemical Warfare Materiel Responses and Related Activities”, dated 1 April 2009.
3.0 GENERAL REQUIRMENTS:
3.0.1 Contractor Methods: This is a performance based task order. The performance objectives and standards
included herein are the basis of the task order requirements. The technical approach and level of effort expended to
achieve task order objectives and standards are solely up to the contractor to select and adjust as necessary through
the life of the task order. Government recognizes the contractor’s right to change the technical approach and level
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of effort from that proposed with the understanding that the contractor shall still meet all project objectives and gain
government Quality Assurance acceptance in order to receive payment.
3.0.2 Quality monitoring and measurement: The contractor will be evaluated periodically during performance of
this task order to ensure compliance with the proposed and accepted performance goals, regulations, guidance and
DIDs, and to document that acceptance criteria (AC), delivery schedule, and the overall completion date are being
met. This evaluation will be performed according to a Quality Assurance Surveillance Plan (QASP). A
programmatic QASP will be provided by the government as a starting point for the contractor prepared Draft QASP
per Task 3. The government will finalize the contractor’s Draft QASP. This final QASP will be used by the
government to evaluate the contractor’s performance. Failure to adequately complete any service or submittal to at
least a satisfactory level of quality or timeliness may result in a repeat of the work, and/or a poor performance
evaluation, or both.
3.0.3 Performance Requirements: Performance requirements are addressed in each task and summarized in the
Performance Requirements Summary (PRS) provided in Attachment A. Performance metrics are provided in
Attachment B. If discrepancies or ambiguity exists between the documents, the order of precedence is 1) the Task;
2) Performance Requirements Summary; 3) Performance Metrics.
3.0.4 Task Pricing: A pricing schedule is provided in a Price Spreadsheet provided separately.
3.0.5 Contracting Officer Requirements: Only a warranted Contracting Officer (either a Procuring Contracting
Officer (PCO) or an Administrative Contracting Officer (ACO)), acting within their delegated limits, has the
authority to issue modifications or otherwise change the terms and conditions of this contract. If an individual other
than the Contracting Officer attempts to make changes to the terms and conditions of this contract you shall not
proceed with the change and shall immediately notify the Contracting Officer.
3.0.6 Antiterrorism Compliance: The Contractor shall ensure the contract task order comply with Integrating
Antiterrorism (AT) and Operations Security (OPSEC) provisions of the Federal Acquisition Regulation (FAR),
Defense Federal Acquisition Regulation Supplement (DFARS), installation, training, and USACE specific
contracting policy guidance. Reference the following and Attachment A:
- Department of Defense Instruction (DoDI) O-2000.16, Volume 1 DoD Antiterrorism (AT) Standards, 17 Nov 16,
paragraph 3.20, Standard 18
- Air Force Instruction (AFI) 10-245, Antiterrorism (AT), 25 Jun 15, paragraphs 1.4.2.10.2.4. and 1.4.4.5.
- DFARS References reflects current DoD AT security requirements for defense contractors
- Joint Publication 3-07.2 Antiterrorism
- ENG FORM 6055
3.1 TASK 1, PROJECT MANAGEMENT PLAN (PMP): This is a Firm Fixed Price task.
3.1.1 Objective: Prepare, submit, and gain government approval of a PMP that is detailed and comprehensive
covering all aspects of the Interim Interim Measures process. This document is a living document and shall be
updated as necessary.
3.1.2 Performance Standard: Prepare the PMP in accordance with Army Regulation (AR) 5-1; AR 11-2; USACE
PMBP Manual, PROC2000, PMP-PgMP Development, REF8005G; PMP-PgMP Content and Data Item Description
(DID) HNC-012.01 and data deliverable requirements of the ERPIMS. Guidance to be followed includes the
ERPIMS Data Loading Handbook and the ERPIMS Quality Control Tool/Personal Computer (ERPTOOLS/PC).
These documents are available on the ERPIMS web page at the Air Force Center for Engineering and the
Environment (AFCEE) web site (www.afcee.brooks.af.mil).
3.1.3 Acceptance Criteria (AC): Acceptance of PMP with one revision.
3.1.4 Measurement / Monitoring: Government review of PMP per guidance to verify that a document meeting all
Performance Standards and Task Specific Requirements has been provided.
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3.1.5 Task specific Incentives/Disincentives: Satisfactory or greater Contractor Performance Assessment Reporting
System (CPARS) rating/ less than satisfactory CPARS rating and re-performance of work at contractor’s expense.
3.1.6 Specific Task Requirements: The contractor shall populate the CEHNC PMP PDF form provided by the
Government, coordinating with the CEHNC Project Manager as needed. In addition to Basic Contract Section C and
DID project status reporting requirements, the contractor shall include a project kick-off meeting and in-progress
review (IPR) meetings. IPR meetings shall include but are not limited to, regular feedback to the Government, as
determined in the PMP, on the progress of its work through face-to-face meetings, electronic mails, regularly
scheduled telephone conversations.
3.2 TASK 2, TECHNICAL PROJECT PLANNING (TPP): This is a Firm Fixed Price/Unit Price task.
3.2.1. Objective: Implement Technical Project Planning in order to conduct an Interim Measures sufficient to
achieve site closeout/create a scientifically defensible Interim Measures.
3.2.2 Performance Standard: Achieve the objectives of each TPP phase referring to Technical Project Planning
(TPP) guidance in EM 200-1-2, EM 200-1-15 and applicable Interim Guidance Documents. The appropriate UFP
QAPP Worksheets shall be used in place of the TPP worksheets. Facilitate meetings in a professional and organized
manner.
3.2.3 (AC): Acceptance of TPP documents (meeting presentations, agenda, handouts, Conceptual Site Model
(CSM) and memorandums) with up to one (1) revision. Meeting materials are received at least two weeks prior to
meetings. Meetings held are organized; accomplish requirements of the TPP process; and are conducted in a
professional manner. Zero letters of formal grievances or letters of concern.
3.2.4 Measurement / Monitoring: A TPP checklist for each phase, as provided in the EM 200-1-2, EM 200-1-15 and
other applicable Interim Guidance Documents, will be used to measure and document progress; guidance cited will
be used to evaluate content of documents for acceptance / non-acceptance. The Government will attend and evaluate
organization and facilitation of the meetings, and professional nature of the meetings.
3.2.5 Incentives/Disincentives: Satisfactory or greater Contractor Performance Assessment Reporting System
(CPARS) rating/ less than satisfactory CPARS rating and re-performance of work at contractor’s expense.
3.2.6 Specific Task Requirements: The contractor shall utilize the TPP process to obtain consensus on specific Data
Quality Objectives (DQO) and Uniform Federal Policy for Quality Assurance Project Plans (QAPP) worksheets.
The contractor shall present DQOs necessary to achieve the performance standards in Task 5.0. The Contractor
shall plan for meetings to occur as follows:
- First meeting, with the Air Force, CEHNC, the Albuquerque District (CEPSA), and Regulators resulting in DQOs
and Draft QAPP worksheets;
- Second meeting, pre-QAPP with entire Project Delivery Team (PDT), resulting in DQOs and Draft QAPP
worksheets consensus, and TPP Memorandum;
- Third meeting, to finalize QAPP with resulting TPP addendum.
3.2.6.1 First and third meeting may be by webinar, subject to PDT team approval. Second TPP meeting shall not
occur until DQOs, and Draft QAPP worksheets are accepted by the government and shall be at a location approved
by CEHNC. The contractor shall allow one full business day for TPP meeting 2 in order to complete both the
project overview and review QAPP worksheets. The contractor shall organize and coordinate all meetings; identify
and involve all stakeholders, upon approval by the Government; and be responsible for the logistics of these
meetings to include, but not limited to, providing a facilitator, obtaining meeting location, and sending invitation
letters (pending government review and acceptance). If a site visit is planned prior to acceptance of a QAPP, the
Contractor shall prepare and submit for acceptance an Abbreviated Accident Prevention Plan (AAPP). Starting at
the TPP process the Contractor shall include process of considering, incorporating, documenting, and evaluating the
benefits of green and sustainable remediation (GSR) practices Pursuant to the Department of Defense (DoD)
Memorandum “Consideration of Green and Sustainable Remediation Practices in the Defense Environmental
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Restoration Program” (DoD, 2009) and EP 200-1-10, Green Building Technology in Hazardous Waste Cleanup
Applications, GSR employs strategies throughout the remedial process that:
• Use natural resources and energy efficiently;
• Reduce negative impacts on the environment;
• Minimize or eliminate pollution at its source;
• Protect and benefit the community at large; and
• Reduce waste to the greatest extent possible.
3.2.6.2 If advanced classification is proposed, two meetings shall be required with the project team and the
stakeholders to develop the UFP-QAPP, Advanced Classification Verification Plan, and present the results. The
contractor shall define the project objectives and propose DQOs necessary to achieve the performance standards.
The contractor shall develop data collection options, outline the QAPP content, and develop the draft Verification
Plan. The contractor shall organize a meeting to include all of the stakeholders to present the Verification Plan in the
first meeting. A second meeting will be necessary to present and explain all classification results to the Government
and regulators, who will use those results and explanations to finalize the Verification Plan. The contractor shall
organize and coordinate all meetings; identify and involve all stakeholders, upon approval by the Government; and
be responsible for the logistics of these meetings to include, but not limited to, providing a facilitator, obtaining
meeting location, sending invitation letters (pending government review and acceptance) and providing meeting
minutes. Meetings may be by webinar, subject to PDT team approval.
3.3 TASK 3, QUALITY ASSURANCE PROJECT PLAN (QAPP) and QASP: This is a Firm Fixed Price task.
3.3.1 Objective: Prepare, submit and gain acceptance of a site QAPP and QASP that are detailed and comprehensive
plans covering all aspects of the Interim Measures, confirmatory and hazardous waste manifest sampling, and
project execution, including a discussion of statutory and regulatory requirements for the project.
When proposing advanced classification, prepare, submit and gain acceptance of a QAPP which is detailed and
comprehensive and covers, all applicable aspects of dynamic detection, anomaly selection, cued detection,
processing, classification, intrusive investigation and methodology, and project execution. The draft UFP-QAPP
template on advanced classification will be provided upon request.
3.3.2 Performance Standard: Performance Standard: Prepare a QAPP in accordance with DID HNC-001.02; EM
200-1-15; EP 75-1-3; EM 385-1-1; EM 385-1-97 including Errata Sheets and Changes; Intergovernmental Data
Quality Task Force UFP-QAPP Manual; Biological Warfare Materiel Regulation 4-1; Engineering Circular,
Identification and Remediation of Microbiological Hazards Draft 2; and other Interim Guidance and DIDs as
appropriate. The Draft QASP shall include systematic methods used to monitor performance and to identify the
required documentation and the resources to be employed to include monitoring Quality Control requirements in
guidance, DIDs and the contractor’s Quality Control measures. If proposing advanced classification, prepare, submit
and gain acceptance of a QAPP which is detailed and comprehensive and covers, all applicable aspects of dynamic
detection, anomaly selection, cued detection, processing, classification, intrusive investigation and methodology,
and project execution. The draft UFP-QAPP template on advanced classification will be provided upon request.
3.3.3 AC: Acceptance of QAPP with three revisions. Revisions include PDT review, CX review, and Regulator
review.
Draft QASP reflects requirements and QCP with one revision required.
3.3.4 Measurement / Monitoring: Review of QAPP and QASP to verify that the minimum acceptable content has
been provided and meets applicable guidance.
3.3.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/ less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.3.6 Specific Task Requirements: The Contractor is authorized a post award site visit for the purpose of supporting
preparation of the WP. The Contractor shall notify the CEHNC Project Manager (PM), CESPA PM, and Holloman
Air Force Base (HAFB) prior to a planned site visit. An Abbreviated Accident Prevention Plan (AAPP) is required
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for this activity and shall comply with DID HNC-002-.01; AR 385-10; and DA-PAM, The Army Safety Program,
Chapter 4, Contracting Safety. The AAPP must be approved by CEHNC and HQ AFSEC/SEWC prior to the site
visit and shall be submitted no later than 5 calendar days before the site visit.
- The Contractor shall prepare as an Appendix to the QAPP Field Procedures Plan and to include an Accident
Prevention Plan and shall include all field activities required to accomplish the objectives of this task order.
When Advanced Geophysical Classification is proposed:
- Prepare the UFP-QAPP in accordance with the most recent Intergovernmental Data Quality Task Force
Geophysical Classification for Munitions Response (GCMR) UFP-QAPP template, provided upon request
- All ground truth shall be firewalled from all contractor personnel performing any aspect of the geophysical
analysis or geophysical quality control. All ground truth requests by the contractor's geophysical analysts shall be
made directly to the Government. No ground truth information shall be provided to the contractor's analysis
personnel from sources other than the Government unless approved in writing by the Government
- The contractor shall provide a firewall plan that assures all seeding and anomaly excavation results cannot be
viewed or otherwise obtained by, or made available to any personnel performing classification activities or QC of
classification activities
3.3.7 TASK 3A, CHEMICAL SAFETY SUBMISSION, PROTECTION ACTION PLAN (PAP), BIOLOGICAL
SAFETY SUBMISSION: This is a Firm Fixed Price task.
3.3.7.1 Objective: Prepare, submit and gain acceptance of a Chemical Safety Submission, PAP, and Biological
Safety Submission.
3.3.7.2 Performance Standard: Prepare, submit and gain acceptance of a Chemical Safety Submission (CSS), PAP,
and Biological safety submission (BSS) that is a detailed and comprehensive plan covering all aspects of Interim
Measures in accordance with in accordance with Interim Guidance for Biological Warfare Materiel and NonStockpile Chemical Warfare Materiel Response Activities, 1997; DA-PAM 385-61, DA-PAM 385-65, DoD
6055.09-M, Biological Warfare Materiel Regulation 4-1; Engineering Circular, Identification and Remediation of
Microbiological Hazards Draft 2, EM 385-1-97, as a stand-alone document for inclusion after acceptance into the
QAPP.
3.3.7.3 AC: Acceptance of submission with two revisions. One additional revision is acceptable to incorporate EMCX, HQ AFSEC/SEWC, HAFB EOD, Holloman AFB Range Safety, USATCES, and DDESB comments.
3.3.7.4 Measurement / Monitoring: Review by Government using guidance cited to determine acceptability.
3.3.7.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.3.7.6 Specific Task Requirements: Once the CSS has been reviewed and accepted by the Design Center, the
document will be reviewed by the AFCEE, CEHNC-EM-CX, USATCES, HQ AFSEC/SEWC, and DDESB. All
comments shall be incorporated. Allow eight (8) weeks in the schedule for DoD Explosives Safety Board (DDESB)
approval after submission of final document to the CEHNC-CX.
3.4 TASK 4, GEOSPATIAL DATA: This is a Firm Fixed Price/Unit Price task.
3.4.1 Objective: Utilize the existing Geographic Information System (GIS) data and maintain and manage all new
project and geospatial data.
3.4.2 Performance Standard: Manage and maintain project data, in GIS in accordance with (IAW) ER 1110-1-8156,
EM 1110-1-2909, EM 200-1-2, EM 1110-1-1200, EM 200-1-12, EM 200-1-15 and DID HNC-006.02.
3.4.3 AC: Geospatial Data submissions meets quality and formatting requirements.
3.4.4 Measurement / Monitoring: Review by Government using guidance cited to determine acceptability.
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3.4.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/ less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.4.6 Specific Task Requirements: The Geospatial Data shall include:
- Pre and post-project interim measures geospatial data analysis shall be performed using a GIS. All available
existing data that is applicable to the project shall be consolidated into the GeoDatabase and analyzed to relay
pertinent information to the PDT.
- Analysis of data from the GIS shall support all discussions and conclusions in the Interim Measures Final Report.
- Management of data from the Interim Measures may detail the fieldwork strategies, areas of concern, survey
requirements, environmental concerns, milestones and/or other factors that affect product delivery and future action
planning.
- Entities that may be affected by the Interim Measures include but are not limited to: landowners, homeowners,
rental tenants, schools, utilities, roads, businesses, recreational areas, air traffic, water bodies and/or industries.
- The GeoDatabase shall be a living repository that is refined throughout the life of the project.
- Incorporate layers that overlay on maps of the site that identify physical features, MRA/MRS boundaries, suspect
CWM/BWM cells/trenches, and MPPEH/Munitions Debris (MD). Examples include: streets, anomalies, MEC
positively identified, identifiable MD, sampling location, cultural resources, and environmental, biological, and
socio-economic variables.
- Archeological site locations will not be released to the public without written permission from USACE.
- Perform civil surveys in accordance with EM 200-1-15 and the most recent Geospatial HNC DID 006.02.
- Perform civil surveys IAW EM 1110-1-4009 and DID HNC 006.02.
- Property owner privacy will be preserved. Property owner names shall not be disseminated in any documents.
- Final GIS deliverable shall include all documentation, reports, meeting minutes, databases, etc. created, developed
or modified under this task order in original and PDF format. This deliverable shall meet QA acceptance prior to
payment of final invoice.
3.5 TASK 5, RESPONSE FIELD ACTIVITIES: This is a cost plus fixed fee and firm fixed price task.
3.5.1 Objective: Conduct an Interim Measures in accordance with the accepted QAPP, CSS, BSS and all applicable
standards such that the objective of this PWS is met. In addition, meet the project DQOs as defined during the SPP
process. AGC shall be used to the maximum extent practicable. If analog methodologies are to be utilized there must
be a defensible and sound rationale as to why digital geophysical mapping (DGM) and/or advanced geophysical
classification (AGC) is not applicable at the site. Analog methodologies shall meet the requirements of the pending
MR-QAPP.
Task 5a, Mobilization and Demobilization. This is a Firm Fixed Price (FFP) task.
Task 5b, Site Setup. This is a FFP task.
Task 5c, Training and Pre-Operational Surveys and Exercises. This is a FFP task.
Task 5d, Brush Clearing. This is a FFP task.
Task 5e, Surface Clearance. This is a FFP task.
Task 5f, Advanced Geophysical Classification. This is a FFP task.
Task 5g, Interim Measures/Sampling. This is a CPFF task.
Task 5h, Optional IHF Guard Service. This is a FFP task.
Task 5i, Project Management. This is a CPFF task.
3.5. The following applies to the above subtasks:
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3.5.2 Performance Standard: Field work, quality, and analysis of said data shall meet the following standards:
- QC deliverables and QA inspections/review demonstrate that the work was performed in accordance with the
Workplan, QAPP Worksheets, CSS, BSS, applicable laws, regulations, and guidance documents;
- Proper processing and disposition of UXO, discarded military munitions (DMM), munitions constituents (MC),
CWM, BWM, and MD encountered in accordance with approved plan(s).
- Meeting the performance standards in Table 11-5 and Table 11-6 of EM 200-1-15, as applicable.
- QC deliverables and QA inspections/review demonstrate that the work was performed in accordance with the
Workplan, UFP-QAPP, CSS, BSS, applicable laws, regulations, and guidance documents;
- Proper processing and disposition of UXO, DMM and MD encountered in accordance with approved plan(s).
- All Material Potentially Presenting an Explosive Hazard (MPPEH) and munitions debris processed in accordance
with EM 200-1-15, EM 1110-1-4009, EP 385-1-97, DoD Manual 6055.09M and DoDI 4140.62.
- All geophysics shall be IAW EM 200-1-15 and interim guidance from ESTCP, with the following exceptions and
additions: raw ASCII data from advanced sensors shall be in a .csv or HDF5 format that can be imported directly
into UX-Analyze (latest version) without need of external or additional formatting; final, processed, advanced
sensor data shall be delivered in Geosoft databases that can be opened and viewed using UX-Analyze (latest
version) without need of external or additional formatting; inversion results (if calculated) shall be delivered in
Geosoft database(s) that can be opened and viewed using UX-Analyze Version (latest version) without need of
external or additional formatting; The Performance Requirements Tables 11-3 and 11-4 from EM 200-1-15 shall be
utilized, with the following changes to Table 11-3: (1)Static Repeatability applicability is for Reacquisition and
Anomaly Resolution, not for data collection when IVS is collected; (2)Dynamic Positioning Repeatability,
Performance Standard for Blind Seeds is <=35cm + ½ line spacing for digital positioning systems (<=50cm + ½ line
spacing for fiducially positioned data); (3)Geodetic Internal Consistency applies to non-PLS surveyed grids with
line-and fiducial positioning. Final DGM performance requirements established during the project planning and
specified in Worksheet 22 of the UFP-QAPP shall take precedence over performance requirements in Tables 11-3
through 11-6 of EM 200-1-15. Contractor shall provide an appropriate data delivery system (sharepoint, external
hard drives, etc.) to deliver all interim and final electronic data. All detection data collection shall be at risk to the
contractor without concurrence on the IVS Memorandum results by USACE.
For this task order 1 acre of transects equals 14,520 lf (2.75 miles) of transects 3 feet wide. One acre’s worth of grids
equals seventeen (17) 2500 sf grids or four (4) 10,000 sf grids.
-To the maximum extent practicable the contractor should conduct the field investigation by gathering advanced
geophysical classification data in addition to data that is digitally recorded and geo-referenced (geo-referencing need
be no more accurate than is needed for the use of the data). Exceptions may include situations where other methods
provide data and/or significant cost value in which case the contractor shall provide detailed justification in their
proposal describing why the other methods provide a better value. In any case a geo-referenced permanent record of
the investigation shall be delivered as part of the Interim Measures report (GIS of traverse and items located, digital
geophysical data, etc.).
- After Action Report to close-out the CSS and BSS and shall per the requirements in DOD 6055.09-M and EM 3851-97, Errata Sheet 3.
-Contractor shall maintain DAGCAP accreditation, if required.
If Advanced Geophysical Classification (AGC) is proposed the following Performance Standards apply:
-Digital Advanced Geophysical Classification Accreditation Program (DAGCAP). The contractor, or subcontractor
in charge of advanced geophysical classification, shall be accredited in accordance with the DoD Advanced
Geophysical Classification Accreditation Program. The Contractor shall notify their Accreditation Board (AB) of
each validation seed failure in accordance with the requirements of their accreditation. If, for any reason, the
DAGCAP accredited geophysical classification organization (GCO) responsible for the advanced geophysical
classification has their accreditation suspended or revoked, the contractor shall identify an alternate DAGCAP
accredited GCO to complete the task order at no extra cost to the Government. Work shall be in compliance with
“The Advanced Geophysical Classification - Quality Assurance Project Plan (AGC-QAPP), Version 1.0, March
2016” (or most current version). The contractor shall identify any variations to this template deemed necessary to
implement classification as part of this characterization effort.
-The contractor shall identify personnel with experience in AGC (minimum Experience described below); explain
how AGC will be implemented to include equipment, planning documents, site preparation, seeding programs,
survey, cue and classification.
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-The Contractor’s blind seed program shall include items placed within the currently defined boundaries of the
landfill where magnetometer data indicates pit-like features. These seeds shall be placed at depths and orientations
to demonstrate detection and classification capabilities specifically in these localized high-density anomaly areas.
These seeds will not be subject to the measurement quality objectives (MQOs) detailed in the UFP-QAPP.
AGC Personnel Experience: Requirements are in addition to Base Contract requirements. Personnel identified as
having AGC experience may be employed by the prime contractor or the subcontractor.
1) Project Manager (PM). The PM shall be responsible for implementing specific work under this contract. He/she
shall evaluate the requirements of the contract and shall develop and implement a plan to meet those requirements.
The PM shall be the primary point-of-contact for the contract. The PM should have, as a minimum the following
qualifications
a. At least one (1) advanced classification project to include management at the field operational level; or
b. Five (5) years’ experience managing environmental or munitions projects at the field operational level.
2) Senior Project Geophysicist. At a minimum, the Senior Project Geophysicist shall be responsible for geophysical
survey design, dynamic data collection, cued data collection, development of a validation plan, and all other plans
and reports supporting the Advanced Geophysical Classification process. The Senior Project Geophysicist shall
have, at a minimum, the following qualifications:
a. A degree in geophysics, engineering geophysics, or closely related field or equivalent demonstrated
proficiency with advanced geophysical methods (if part of the Contractor’s technical approach) and concepts related
to munitions response and possess 5 years of directly related UXO geophysical experience.
b. Experience with the theoretical and practical aspects of detecting and selecting a wide range of targets of
interest (TOI) and non-targets of interest (non-TOI).
c. Experienced in the selection and utilization of various types of geophysical instruments and ancillary
components to include high-precision global positioning systems, inertial motion sensors and the software used to
control and integrate the geophysical system as a whole.
d. Shall be a member(s) of the Project Geophysicist personnel cited in the contractor’s DAGCAP accreditation.
3) Quality Control Geophysicist. At a minimum, the QC geophysicist shall be responsible for the quality of all
aspects of quality control except those relating to UXO operations and which fall under the responsibility of the
UXOQCS. The QC Geophysicist shall have, at a minimum, the following qualifications:
a. A degree in geophysics, engineering geophysics, or closely related field or equivalent demonstrated proficiency
with advanced geophysical methods (if part of the Contractor’s technical approach) and concepts related to
munitions response and possess 5 years of directly related UXO geophysical experience.
b. Must be experienced with the theoretical and practical aspects of detecting and selecting a wide range of targets
of interest (TOI) and non-targets of interest (non-TOI).
c. Experienced in the selection and utilization of various types of geophysical instruments and ancillary
components to include high-precision global positioning systems, inertial motion sensors and the software used to
control and integrate the geophysical system as a whole.
d. The QC Geophysicist shall be a member of the QC personnel cited in the contractor’s DAGCAP accreditation
4) Field Geophysicist. The field geophysicist(s) shall be responsible for proper operation of advanced geophysical
EMI systems and performing quality control during advanced EMI system surveys. Field Geophysicist(s) shall have,
at a minimum, the following qualifications:
a. One year of directly related UXO geophysical experience.
b. Documented or independently verifiable experience operating an advanced geophysical EMI system to include
the geophysical instruments, high-precision global positioning systems, inertial motion sensors and the software
used to control and integrate the geophysical system as a whole.
3.5.3 AC: Conduct the Interim Measures in accordance with the accepted/approved QAPP and all sub-plans. QC
data submitted meets requirements described in the most recent geophysics and chemistry DIDs.
- No more than 3 CARs/948s for non-critical violations and/or 1 CAR/948 for critical violation. No unresolved
corrective action requests.
- All final data and QC tests/documentation submitted. Government QA acceptance of QC tests/documentation
gained.
- No Class “A” Safety accidents, contractor at fault; No Class “B”, contractor at Fault, no more than 1 non-explosive
Class “C” accident; and no more than 1 non-explosive related Class “D” accidents, IAW AR 385-10
- Major safety violations, no more than 1 non-explosive related safety violation.
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- Minor safety violations, no more than 2 safety violations.
- The contractor receives zero unresolved formal grievances or letters of concern.
3.5.4 Measurement / Monitoring: Periodic inspection/review of field work and data. Verify compliance with
accepted QAPP. Quality control tests/documentation submitted per the QASP for government review. Boundary
precision will be determined by evaluation of the sampling footprint as it relates to the reported
contaminated/uncontaminated areas in question.
3.5.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.5.6 Specific Task Requirements:
- Restore all areas to their original condition; all access/excavation/detonation holes shall be backfilled.
- Maintain a detailed accounting of all UXO, DMM, MD and range-related debris encountered per DID HNC003.02. This accounting shall include as a minimum: amounts of UXO, DMM and MD; nomenclature; location and
depth of UXO/DMM; location of MD; and final disposition. The accounting system shall also account for all
demolition materials utilized on site. Digital photographs of UXO, DMM, CWM, BWM, CACM, BACM, and
examples of MD found during the investigation are to be taken.
- All UXO, DMM, CWM, BWM, CA, BA, and MC encountered during this munitions response shall be processed
in accordance with the approved work and safety plans.
- Pre- and post- analytical soil samples shall be collected for items blown in place.
- The contractor shall take focused, properly lighted and adequately high resolution photographs of property
conditions prior to and after completion of removal efforts at every property to include photographs of neighboring
structures prior to demolition activities.
- The Contractor shall collect, secure, store, and arrange for disposal of contaminated soil and hazardous waste
(HW) recovered or generated as a result of field activities and maintain detailed accounting of all waste streams.
The contaminated soil and HW containers shall be staged, secured, labeled, sampled and analyzed (if required) IAW
the accepted QAPP. The Contractor shall perform disposal actions for all waste items meeting all DoD, DOT, DA,
USACE regulations and guidance and Federal and State laws, regulation and guidance. The Contractor shall perform
the contaminated soil and HW disposal in a timely manner. The Contractor shall identify disposal facilities in the
QAPP for acceptance by the government. If contaminated soil and/or HW requires disposal, waste manifests will be
signed by a certified government official.
- After completion of all field activities the contractor shall write an after action report to close out the CSS/BSS.
- An appropriate level of monitoring for endangered species shall be performed.
-Access and General Protection/ Security Policy and Procedures: All contractor and all associated sub-contractors
employees shall comply with applicable installation, facility, and area commander installation/facility access and
local security policies and procedures (provided by government representative). The contractor shall also provide all
information required for background checks to meet installation access requirements to be accomplished by
installation Provost Marshall Office, Director of Emergency Services or Security Office. Contractor workforce must
comply with all personal identity verification requirements as directed by DOD, HQDA, and/or local policy. In
addition to the changes otherwise authorized by the changes clause of this contract, should the Force Protection
Condition (FPCON) at any individual facility or installation change, the Government may require changes in
contractor security matters or processes.
-The contractor shall secure each site in coordination with installation security forces upon Notice to Proceed for this
Task Order.
-The following specific FAR clauses are part of this contract: FAR 52.222-50 Combating Trafficking in Persons and
FAR 252.225-7043, Anti-Terrorism Force Protection. Additional FAR clauses may be included as part of the
contract.
- Hazardous Waste (HW) Disposal: The Contractor shall collect, secure, store, and arrange for disposal of CAIS,
chemical agent contaminated media, hazardous waste, and decontamination wastes, etc. generated as a result of field
activities. The Contractor shall be responsible for the CAIS in accordance with the SAIE-ESOH Memorandum
dated April 24, 2007 Subject: Treatment of Chemical Agent Identification Sets as Hazardous Waste. The HW
containers shall be staged, secured, labeled, sampled and analyzed (if required) IAW the approved work plan. CAIS
items shall not be sampled and shall use generator knowledge for disposition. The Contractor shall recommend
appropriate disposal actions for all waste items. The Contractor shall perform the HW disposal in a timely manner.
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- Medical Support:
- A comprehensive medical support plan will be developed that complies with applicable laws and regulations. This
plan may be a standalone plan or included as a chapter in the Accident Prevention Plan. Holloman AFB does not
have the medical capabilities to support the interim measures removal activities, and medical support will be from
off-post resources.
- Medical response capability is required during all planned CWM/BWM responses and, when possible, during
explosives and munitions emergencies that could result in the exposure of personnel to CA. For medical planning
purposes, the number and type of medical personnel required on site or immediately available to respond shall be
determined by a risk analysis that considers the number and types of casualties anticipated during the most probable
event (MPE) and the type operations being performed. This analysis will consider site-specific conditions; the
sources of available medical support (i.e., on site, offsite) and response times; the location of and travel time to
medical support (e.g., urgent care facilities, hospitals); and standard of care available in the surrounding community.
As a minimum:
(1) The medical response team will include one State or National Registry of Emergency Medical
Technician (EMT) who is certified in advanced life support (ALS) measures (i.e., an EMT-P), with special training
in CWM and BWM casualty care.
(2) Appropriate protocols, medical control and an ALS vehicle designated for patient transport will be available
during all operations within the EZ and during operations where direct access to RCWM and/or RBWM is required.
The ALS certified EMT and vehicle should be available to respond to any medical emergencies or exposures
involving compromised airway, breathing, or circulation.
- Medical support is not required during downtime or when operations are not being performed within established
EZ.
- On site medical supplies/equipment
- On site and available medical supply, personnel, and equipment requirements will be determined by a hazard
analysis. On site medical supplies and equipment will be sufficient to care for the casualties likely to be generated
during the MPE.
- Medical support agreements
-Because the types and number of casualties may exceed the capacity of onsite and immediately available to respond
medical support, medical support agreements (e.g., memorandums of agreement, contracts), with local hospitals and
ambulances are essential to ensure adequate treatment will be available. (See Appendix G of Interim Guidance for
sample medical support agreements.)
- Agreements should describe, in detail the following:
(1) The types of CA to which workers might be exposed;
(2) The type of training to be provided to healthcare providers;
(3) The agency responsible for providing training;
(4) The frequency of refresher training; and
(5) The maintenance of training records.
- Agreements should also specify how casualties will be transported to local hospitals and any contingency plans for
casualty evacuation.
- The requirement for having antidotes or specialized equipment available at the site should also be addressed in the
agreement.
- The contractor shall sign the agreement.
- Hospital Support: The Contractor shall provide hospital medical service for the duration of the intrusive fieldwork
and assessment as required. The hospital shall provide treatment of all workers that are associated with the project.
Workers include all U.S. Government personnel and contract employees. The hospital shall have available, during
the hours of removal operations and assessment (if required), an adequate medical staff that has been trained in
Chemical Agent casualty care. The hospital and its staff shall provide required medical care after receiving
decontaminated Chemical Agent casualties at the hospital. The hospital shall have available any medical supplies
necessary to treat chemical casualties from the project. The Contractor shall supply a room for the chemical
casualty course. The Contractor shall ensure that a hospital representative is invited to participate in the tabletop
exercise that will be conducted prior the start of intrusive work. The information required by DA Pam 50-6 must be
included in the contract with the hospital. The Contractor shall submit the subcontract with the hospital for review
by the government. An example statement of work for the hospital can be obtained from the USAESCH safety
office.
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- Interim Holding Facility (IHF): The government will furnish the IHF. The contractor shall provide all equipment
and materials necessary to off-load, locate, setup, and secure the IHF. The contractor shall install the IHF in
accordance to DoD, DA, and USACE regulations. The contractor is responsible for providing 24- hour security at
the IHF at all times while items are being stored in the IHF. Security shall be maintained until all items are removed
or properly disposed of, regardless of mobilization status (i.e., security shall be required for stored items even if
intrusive operations have been completed).
- Pre-Operational Surveys and Exercise: The Contractor shall prepare for, coordinate, support as necessary, and
participate, as required, in the pre-operational survey and exercises consisting of: (1) Huntsville Survey,
approximately 3 days, (2) the Table-Top Exercise, approximately 0.5 days (3) DA Pre-op approximately 3 days.
The contractor shall plan for a minimum of one week of field training prior to commencing pre-operational exercises
and two weeks after completion of the MACOM Pre-operational Exercise. Failure of any pre-operational survey or
exercises that requires additional training or re-performance of surveys or exercises shall be performed by the
contractor at no addition cost to the government.
- Chemical Agent Contaminated Media (CACM) Accountability: The Contractor shall maintain a detailed
accounting of all CACM encountered. This accounting shall include the amounts of CACM, the identification and
condition, depth located, disposition and location. This accounting shall be a part of an appendix to the Final
Report.
- Disposal of CACM: All CACM shall be handled in accordance with DoD, DA, and USACE regulations.
- Engineering Controls: The contractor shall provide engineering controls as needed to protect the public.
- Construction Support: The Contractor is required to provide all necessary construction support to accomplish the
objective of this PWS, e.g. gravel pad for IHF, driveway permits, access road construction, etc.
- Security: The contractor shall be responsible for providing site security at all times while equipment is mobilized
to the site, including providing security for all on-site government equipment.
- The contractor shall provide all equipment and personnel necessary to perform initial X-ray assessment
capabilities, packaging in approved containers, and transportation of any unknown liquid filled items/munitions
recovered from the site IAW DoD, DA, and USACE regulations.
3.6 TASK 6, INTERIM MEASURES REPORT: This is a firm fixed price task.
3.6.1 Objective: Prepare, submit and gain acceptance of an Interim Measures Report.
3.6.2 Performance Standard: The Interim Measures Report shall document the results of the Interim Measures and
be in accordance with DID HNC-011.02 and EM 200-1-15.
3.6.3 AC: Acceptance of the Interim Measures Report with three revisions. Revisions include PDT review, CX
review, and Regulator review.
3.6.4 Measurement / Monitoring: Review of Interim Measures Report against guidance to verify that the minimum
acceptable content has been provided.
3.6.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.6.6 Specific Task Requirements:
- Incorporate all Interim Measures data and applicable data from previous investigations and historical documents
(PA/SI/RI) into this Interim Measures Report. This report will include identification of MEC and MD, where it was
found, photographs and other pertinent information.
- Stage 2a validation packages are required per DoD General Data Validation Guidelines, February 9, 2018.
- Contaminated soil and HW disposal manifests, characterization results, and validation reports shall be included.
- Evidence of proper disposal of MPPEH shall be included. Maps shall include a boundary survey of clearance area
IAW DID HNC-006.02.
- The report should summarize the applicable statutory and regulatory requirements for Interim Measuress.
- Prepare, as a separate document submitted at the same time as this report, a new or updated Munitions Response
Site Prioritization Protocol (MRSPP) dependent upon Interim Measures findings using the MRSPP worksheets,
http://www.lab-data.com/MRSPP, if applicable.
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3.7 OPTIONAL TASK 7, COMMUNITY RELATIONS SUPPORT: This task is a firm fixed price task.
3.7.1 Objective: Successfully complete public meetings and support the Albuquerque District with community
relations.
3.7.1.1, OPTIONAL, ADDITIONAL MEETING, FFP.
3.7.2 Performance Standard: Contractor attends and participates in meetings. Meeting minutes are accurate. Meeting
materials are accepted by the government.
3.7.3 AC: Acceptance of meeting materials with two revisions. Meetings held are organized; and professional in
nature. Contractor personnel are thoroughly familiar with the project. The contractor receives zero unresolved
formal grievances or letters of concern.
3.7.4 Measurement / Monitoring: Review of required materials for meetings. Government will attend and evaluate
contractor’s attendance, participation and professional demeanor.
3.7.5 Task specific Incentives/Disincentives: Satisfactory or greater CPARS rating/less than satisfactory CPARS
rating and re-performance of work at contractor’s expense.
3.7.6 Specific Task Requirements: Work shall be executed in accordance with the accepted Community Relations
Plan. The Contractor shall attend and participate in 2 public meetings. These meetings are different from and in
addition to SPP meetings. These meetings will be held in {location to be held}. Support shall include, but is not
limited to: preparation and delivery of briefings, graphics, maps, posters, and support of question and answer
sessions during public meetings, supply printing services. The Contractor shall also obtain the meeting site, provide
sound equipment as needed, perform public notification and prepare any correspondence necessary to meet the
objectives of this task. The government shall approve all correspondence, public notices and all other materials prior
to being presented/distributed to the public. These actions are independent of the field activities that involve
interaction with the community. Transcripts of the public meetings shall be included without editing or deleting
anything from the official document with the exception of redactions to protect Personally Identifiable Information
(PII) if needed and shall be included in the Administrative Record and placed in information repositories, if
applicable.
4.0 SUBMITTALS: The term “draft” shall not reflect upon the quality of the submittal being provided by the
Contractor. Submittals shall include all supporting materials including supporting data whether electronic or
hardcopy. Submittals not meeting the requirements of referenced guidance or Data Item Descriptions or missing
supporting data may be rejected and revised by the contractor at the contractor’s own expense.
4.1 The Contractor shall deliver the specified number of copies shown in Table 4.2 of each report listed in Table 4-1
to the following addressees (addresses to be verified by Contractor):
US Army Engineering & Support Center, Huntsville
Attn: CEHNC-CTB
PO Box 1600
Huntsville, AL 35807-4301
US Army Engineering & Support Center, Huntsville
Attn: CEHNC-OE-CW (Lindsey Miller)
PO Box 1600
Huntsville, AL 35807-4301
U.S. Army of Corps of Engineers. Albuquerque District
Attn: CESPA-PM-ME (Mike Bone)
4101 Jefferson Plaza NE
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Albuquerque, NM 87109
Air Force Engineer Center/CZOW
Attn: J. Scott Dorton
550 Tabosa Ave.
Holloman AFB, NM 88330
Air Force Engineer Center/CZRX
Attn: Robin E. Paul
2261 Hughes Ave Ste 155
JBSA Lackland TX 78236-9853
U.S. Environmental Protection Agency, Region 6
Fountain Place 12th Floor, Suite 1200
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733
RCRA Permits Management Program
New Mexico Environment Department
Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303
Contractor to obtain and/or verify addresses.
4.2 Submittals and Due Dates: The Contractor shall submit 1 copy of the entire submittal on a CD with each hard
copy of a submittal (Reports, Plans, etc) in accordance with DID HNC-006, latest version. Hardcopies shall be
printed on both sides of the paper whenever possible.
Table 4-1 List of Submittals
Submittal
Meeting minutes for Kickoff phone conference
Proposed Schedule
Draft Project Management Plan (PMP)
Final PMP
Pre-SPP Meeting Materials
CSM/QAPP Sheets
AAPP (If required)
Draft SPP Memorandum
Final SPP Memorandum
Draft SPP Memorandum Addendum
Final SPP Memorandum Addendum
Draft QAPP/CSS/BSS/ w/ GIS on DVD
Draft Final QAPP/CSS/BSS
Final QAPP/BSS/CSS
Quality Control Documents
agreed to in project schedule

Due Date (Calendar Days)
7 days after Kickoff phone conference
7 days after kickoff conference call
14 days after Kickoff phone conference
14 days after acceptance of comment responses
14 Days prior to SPP meetings
With Pre-SPP materials for meeting one
7 days prior to site visit
14 days after first SPP meeting with regulators
7 days after acceptance of comment responses
7 days after additional SPP meetings
7 days after acceptance of comment responses
45 days after Kickoff phone conference
14 days after receipt of comments
14 days after receipt of comments
As required by Regulation, guidance, DIDs, QCP, QASP, or

Daily QC Report for Environmental Sampling
Analytical Data Submittal for QA Evaluation
Electronic Laboratory Data Submittal
Draft Interim Measures Report
Draft Final Interim Measures Report
Final Interim Measures Report

Daily during Environmental Sampling Activities
30 days after completion of fieldwork
45 days after completion of fieldwork
30 days after completion of field activities
14 days after receipt of comments
14 days after on board Review
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Final GIS/Project Files on CD
Final Administrative Record (On CD/DVD)

End of Project
Upon completion of the Record

4.3 Submittal Quantities: Provide the number of submittals shown in Table 4-2 to the addressees given in Section
4.2. No draft documents shall be released to the regulatory community until reviewed by the government.
Documents shipped to New Mexico Environmental Department (NMED) and the US Environmental Protection
Agency (EPA) shall be accompanied by a cover letter from HAFB.
Table 4-2 Submittal Guidance
KO/COR
CEHNC
USACE Albuquerque District
USAF
HAFB
EPA
NMED

Draft Documents
1 each
2
1
2
2
0
0

Draft Final/Final Documents
1 each
2
1
2
2
1
2

4.4 Review Period: The contractor shall include at least a minimum 15 business day review period for CEHNC and
CESPA, 15 business day review period for the EM-CX, 30 calendar day review period for the regulators.
4.5 Period of Performance: The Completion Date for this Task Order is 30 December 2020.
5.0 MILESTONE PAYMENTS FOR FIRM FIXED PRICE TASKS: Milestones will be considered met or
completed when the required QC documentation has been submitted, QA completed and the submittal and/or
product is accepted. Any payment vouchers submitted that do not coincide with the final accepted milestones or do
not have the appropriate QC documentation will be rejected. All payments will be made utilizing an agreed upon
Payment Milestone Schedule. The Contractor shall provide suggested milestones for payment. Milestones for
payment shall be shown on the project schedule.
5.1 The following is a list of potential milestones for payment:
- Final Submittals: upon government acceptance, for example: Final QAPP
- Field Work: for defined units and activities completed and QA review and acceptance, for example: Final QC
density data package.
- Meetings: after completion of meetings with government acceptance of meeting minutes, for example: Kick-off
meeting minutes.
6.0 REFERENCES:
6.1 Refer to “Base Contract.”
6.2 See Memorandum for Distribution: “SUBJECT: Non-Hazardous Solid Waste Diversion and Materials
Management Policy”, dated 19 September 2017.
6.3 Data Items Descriptions (DID) located at: Refer to “Base Contract.”
6.4 Holloman Air Force Base Hazardous Waste Facility Permit No. NM657212442.
7.0 GENERAL CONDITIONS: See the Base Contract Section C, Section 18 General Conditions and the following
addendums:
7.1 This is a performance based task order.
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7.2 If the Government at its sole discretion chooses to modify the performance standard, the parties to this task order
will assess the impact on the estimated amount of field work required to achieve the new performance standard and
will negotiate a price adjustment.
7.3 The Contractor attests that it applied due diligence in the research and development of its proposal, and has
priced reasonable estimates of the site conditions and the associated risks into the price. The Contractor accepts full
and sole responsibility for identifying and considering all factors that may affect the cost to execute the work. The
act of signing this task order signifies that the Contractor has been given ample opportunity to assess the conditions
under which the work will be performed and the Contractor either fully understands those conditions or has factored
the risk into the price.
7.4 The Government provided the Contractor with historical documents and documents from previous site activities.
The Contractor attests it interpreted the data utilizing an experienced understanding of how the data of this type is
collected, analyzed, interpreted, and presented.
8.0 ARMY CONTRACTOR MANPOWER REPORTING:
8.1 Implementation.
8.1.1 The Office of the Assistant Secretary of the Army (Manpower & Reserve Affairs) operates and maintains a
secure Army data collection site where the contractor will report contractor manpower information (including
subcontractor manpower information) required for performance of this contract. The contractor shall submit all the
information required in the format specified at the following web address: https://ecmra..mil/default.aspx
8.1.2 The Contractors shall fill in the required information on the website, fields are shown below:
- Contract Number
- Delivery Order Number (if applicable)
- Task Order Number (if applicable)
- Requiring Activity Unit Identification Code (UIC)
- Command
- Contractor Contact Information
- Federal Service Code (FSC)
- Direct Labor Hours
- Direct Labor Dollars
- Location Information (where contractor and subcontractors (if applicable) performed the services
8.1.3 Reporting period will be the period of performance not to exceed 12 months ending September 30 of each
government fiscal year and must be reported by 15 October of each calendar year.
8.1.4 If your particular contract crosses fiscal years, 2 entries must be made to capture the data for the contract
period; for example if the contract start date is 1 January 2007 and ends 31 December 2007, the data for the period
from 1 January 2007 through 30 September 2007 shall be entered not later than 15 October 2007 and the period 1
October 2007 through 31 December 2007 shall be entered not later than 15 January 2008.
8.1.5 CEHNC UIC code is W2V6AA.
Attachment A
Performance Requirements Summary:
A.1 The Contractor shall meet the following performance requirements. Performance requirements are addressed in
each task and summarized in the following Performance Requirements Summary. If discrepancies or ambiguity
exists between the documents, the order of precedence is 1) the Task; 2) Performance Requirements Summary; 3)
Performance Metrics
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Table A-1 Performance Requirements Summary
Task

Measurement /
Monitoring

Incentive/
Disincentive

Acceptance of PMP
with one revision.

Government review
of PMP per guidance
to verify that a
document meeting all
Performance
Standards and Task
Specific
Requirements has
been provided.

Satisfactory or
greater Contractor
Performance
Assessment
Reporting System
(CPARS) rating/ less
than satisfactory
CPARS rating and
re-performance of
work at contractor’s
expense.

Achieve the objectives of each
SPP phase referring to
Technical Project Planning
(TPP) guidance in EM 200-12, EM 200-1-15 and
applicable Interim Guidance
Documents. The appropriate
UFP QAPP Worksheets shall
be used in place of the TPP
worksheets. Facilitate
meetings in a professional and
organized manner.

Acceptance of SPP
documents (meeting
presentations,
agenda, handouts,
Conceptual Site
Model (CSM) and
memorandums) with
up to one (1)
revision. Meeting
materials are received
at least two weeks
prior to meetings.
Meetings held are
organized;
accomplish
requirements of the
SPP process; and are
conducted in a
professional manner.
Zero letters of formal
grievances or letters
of concern.

A TPP checklist for
each phase, as
provided in the EM
200-1-2, EM 200-115 and other
applicable Interim
Guidance
Documents, will be
used to measure and
document progress;
guidance cited will
be used to evaluate
content of documents
for acceptance / nonacceptance. The
Government will
attend and evaluate
organization and
facilitation of the
meetings, and
professional nature of
the meetings.

Satisfactory or
greater Contractor
Performance
Assessment
Reporting System
(CPARS) rating/ less
than satisfactory
CPARS rating and
re-performance of
work at contractor’s
expense.

Performance Standard:
Prepare a QAPP in accordance
with DID HNC-001.02; EM
200-1-15; EP 75-1-3; EM 3851-1; EM 385-1-97 including
Errata Sheets and Changes;
Intergovernmental Data
Quality Task Force UFPQAPP Manual; Biological
Warfare Materiel Regulation
4-1; Engineering Circular,
Identification and

Acceptance of QAPP
with three revisions.
Revisions include
PDT review, CX
review, and
Regulator review.
Draft QASP reflects
requirements and
QCP with one
revision required.

Review of QAPP and
QASP to verify that
the minimum
acceptable content
has been provided
and meets applicable
guidance.

Satisfactory or
greater CPARS
rating/ less than
satisfactory CPARS
rating and reperformance of work
at contractor’s
expense.

Objective

Performance Standard

Prepare, submit, and
gain government
approval of a PMP
that is detailed and
comprehensive
covering all aspects
of the Interim
Measures process.
This document is a
living document and
shall be updated as
necessary.

Prepare the PMP in
accordance with Army
Regulation (AR) 5-1; AR 112; USACE PMBP Manual,
PROC2000, PMP-PgMP
Development, REF8005G;
PMP-PgMP Content and Data
Item Description (DID) HNC012.01 and data deliverable
requirements of the ERPIMS.
Guidance to be followed
includes the ERPIMS Data
Loading Handbook and the
ERPIMS Quality Control
Tool/Personal Computer
(ERPTOOLS/PC). These
documents are available on the
ERPIMS web page at the Air
Force Center for Engineering
and the Environment
(AFCEE) web site
(www.afcee.brooks.af.mil).

2

Implement
Systematic Project
Planning in order to
conduct an Interim
Measures sufficient
to achieve site
closeout/create a
scientifically
defensible Interim
Measures.

3

Prepare, submit and
gain acceptance of a
site QAPP and QASP
that are detailed and
comprehensive plans
covering all aspects
of the Interim
Measures,
confirmatory and
hazardous waste
manifest sampling,
and project

1

Minimum Acceptable
Criteria
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execution, including
a discussion of
statutory and
regulatory
requirements for the
project.
When proposing
advanced
classification,
prepare, submit and
gain acceptance of a
QAPP which is
detailed and
comprehensive and
covers, all applicable
aspects of dynamic
detection, anomaly
selection, cued
detection, processing,
classification,
intrusive
investigation and
methodology, and
project execution.
The draft UFP-QAPP
template on advanced
classification will be
provided upon
request.

3a

Prepare, submit and
gain acceptance of a
Chemical Safety
Submission, PAP,
and Biological Safety
Submission.

4

Utilize the existing
Geographic
Information System
(GIS) data and
maintain and manage

Remediation of
Microbiological Hazards Draft
2; and other Interim Guidance
and DIDs as appropriate. The
Draft QASP shall include
systematic methods used to
monitor performance and to
identify the required
documentation and the
resources to be employed to
include monitoring Quality
Control requirements in
guidance, DIDs and the
contractor’s Quality Control
measures. If proposing
advanced classification,
prepare, submit and gain
acceptance of a QAPP which
is detailed and comprehensive
and covers, all applicable
aspects of dynamic detection,
anomaly selection, cued
detection, processing,
classification, intrusive
investigation and
methodology, and project
execution. The draft UFPQAPP template on advanced
classification will be provided
upon request.
Prepare, submit and gain
acceptance of a Chemical
Safety Submission (CSS),
PAP, and Biological safety
submission (BSS) that is a
detailed and comprehensive
plan covering all aspects of
Interim Measures in
accordance with in accordance
with Interim Guidance for
Biological Warfare Materiel
and Non-Stockpile Chemical
Warfare Materiel Response
Activities, 1997; DA-PAM
385-61, DA-PAM 385-65,
DoD 6055.09-M, Biological
Warfare Materiel Regulation
4-1; Engineering Circular,
Identification and
Remediation of
Microbiological Hazards Draft
2, EM 385-1-97, as a standalone document for inclusion
after acceptance into the
QAPP.
Manage and maintain project
data, in GIS in accordance
with (IAW) ER 1110-1-8156,
EM 1110-1-2909, EM 200-12, EM 1110-1-1200, EM 200-

Acceptance of
submission with two
revisions. One
additional revision is
acceptable to
incorporate EM-CX,
HQ AFSEC/SEWC ,
HAFB EOD,
Holloman AFB
Range Safety,
USATCES, and
DDESB comments.

Review by
Government using
guidance cited to
determine
acceptability.

Satisfactory or
greater CPARS
rating/less than
satisfactory CPARS
rating and reperformance of work
at contractor’s
expense.

Geospatial Data
submissions meets
quality and
formatting
requirements.

Review by
Government using
guidance cited to
determine
acceptability.

Satisfactory or
greater CPARS
rating/ less than
satisfactory CPARS
rating and reperformance of work
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all new project and
geospatial data.

5

Conduct an Interim
Measures in
accordance with the
accepted QAPP,
CSS, BSS and all
applicable standards
such that the
objective of this PWS
is met. In addition,
meet the project
DQOs as defined
during the SPP
process. AGC shall
be used to the
maximum extent
practicable. If analog
methodologies are to
be utilized there must
be a defensible and
sound rationale as to
why digital
geophysical mapping
(DGM) and/or
advanced
geophysical
classification (AGC)
is not applicable at
the site. Analog
methodologies shall
meet the
requirements of the
pending MR-QAPP.

1-12, EM 200-1-15 and DID
HNC-006.02.
: Field work, quality, and
analysis of said data shall
meet the following standards:
- QC deliverables and QA
inspections/review
demonstrate that the work was
performed in accordance with
the Workplan, QAPP
Worksheets, CSS, BSS,
applicable laws, regulations,
and guidance documents;
- Proper processing and
disposition of UXO, discarded
military munitions (DMM),
munitions constituents (MC),
CWM, BWM, and MD
encountered in accordance
with approved plan(s).
- Meeting the performance
standards in Table 11-5 and
Table 11-6 of EM 200-1-15,
as applicable.
- QC deliverables and QA
inspections/review
demonstrate that the work was
performed in accordance with
the Workplan, UFP-QAPP,
CSS, BSS, applicable laws,
regulations, and guidance
documents;
- Proper processing and
disposition of UXO, DMM
and MD encountered in
accordance with approved
plan(s).
- All Material Potentially
Presenting an Explosive
Hazard (MPPEH) and
munitions debris processed in
accordance with EM 200-115, EM 1110-1-4009, EP 3851-97, DoD Manual 6055.09M
and DoDI 4140.62.
- All geophysics shall be IAW
EM 200-1-15 and interim
guidance from ESTCP, with
the following exceptions and
additions: raw ASCII data
from advanced sensors shall
be in a .csv or HDF5 format
that can be imported directly
into UX-Analyze (latest
version) without need of
external or additional
formatting; final, processed,
advanced sensor data shall be
delivered in Geosoft databases
that can be opened and viewed
using UX-Analyze (latest

at contractor’s
expense.

Conduct the Interim
Measures in
accordance with the
accepted/approved
QAPP and all subplans. QC data
submitted meets
requirements
described in the most
recent geophysics
and chemistry DIDs.
- No more than 3
CARs/948s for noncritical violations
and/or 1 CAR/948
for critical violation.
No unresolved
corrective action
requests.
- All final data and
QC
tests/documentation
submitted.
Government QA
acceptance of QC
tests/documentation
gained.
- No Class “A”
Safety accidents,
contractor at fault;
No Class “B”,
contractor at Fault,
no more than 1 nonexplosive Class “C”
accident; and no
more than 1 nonexplosive related
Class “D” accidents,
IAW AR 385-10
- Major safety
violations, no more
than 1 non-explosive
related safety
violation.
- Minor safety
violations, no more
than 2 safety
violations.
- The contractor
receives zero
unresolved formal
grievances or letters
of concern.

Periodic
inspection/review of
field work and data.
Verify compliance
with accepted QAPP.
Quality control
tests/documentation
submitted per the
QASP for
government review.
Boundary precision
will be determined by
evaluation of the
sampling footprint as
it relates to the
reported
contaminated/uncont
aminated areas in
question.

Satisfactory or
greater CPARS
rating/less than
satisfactory CPARS
rating and reperformance of work
at contractor’s
expense.
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version) without need of
external or additional
formatting; inversion results
(if calculated) shall be
delivered in Geosoft
database(s) that can be opened
and viewed using UX-Analyze
Version (latest version)
without need of external or
additional formatting; The
Performance Requirements
Tables 11-3 and 11-4 from
EM 200-1-15 shall be utilized,
with the following changes to
Table 11-3: (1)Static
Repeatability applicability is
for Reacquisition and
Anomaly Resolution, not for
data collection when IVS is
collected; (2)Dynamic
Positioning Repeatability,
Performance Standard for
Blind Seeds is <=35cm + ½
line spacing for digital
positioning systems (<=50cm
+ ½ line spacing for fiducially
positioned data); (3)Geodetic
Internal Consistency applies to
non-PLS surveyed grids with
line-and fiducial positioning.
Final DGM performance
requirements established
during the project planning
and specified in Worksheet 22
of the UFP-QAPP shall take
precedence over performance
requirements in Tables 11-3
through 11-6 of EM 200-1-15.
Contractor shall provide an
appropriate data delivery
system (sharepoint, external
hard drives, etc.) to deliver all
interim and final electronic
data. All detection data
collection shall be at risk to
the contractor without
concurrence on the IVS
Memorandum results by
USACE. For this task order 1
acre of transects equals 14,520
lf (2.75 miles) of transects 3
feet wide. One acre’s worth of
grids equals seventeen (17)
2500 sf grids or four (4)
10,000 sf grids.
-To the maximum extent
practicable the contractor
should conduct the field
investigation by gathering
advanced geophysical
classification data in addition
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to data that is digitally
recorded and geo-referenced
(geo-referencing need be no
more accurate than is needed
for the use of the data).
Exceptions may include
situations where other
methods provide data and/or
significant cost value in which
case the contractor shall
provide detailed justification
in their proposal describing
why the other methods
provide a better value. In any
case a geo-referenced
permanent record of the
investigation shall be
delivered as part of the Interim
Measures report (GIS of
traverse and items located,
digital geophysical data, etc.).
- After Action Report to closeout the CSS and BSS and shall
per the requirements in DOD
6055.09-M and EM 385-1-97,
Errata Sheet 3.
-Contractor shall maintain
DAGCAP accreditation, if
required.
If Advanced Geophysical
Classification (AGC) is
proposed the following
Performance Standards apply:
-Digital Advanced
Geophysical Classification
Accreditation Program
(DAGCAP). The contractor,
or subcontractor in charge of
advanced geophysical
classification, shall be
accredited in accordance with
the DoD Advanced
Geophysical Classification
Accreditation Program. The
Contractor shall notify their
Accreditation Board (AB) of
each validation seed failure in
accordance with the
requirements of their
accreditation. If, for any
reason, the DAGCAP
accredited geophysical
classification organization
(GCO) responsible for the
advanced geophysical
classification has their
accreditation suspended or
revoked, the contractor shall
identify an alternate DAGCAP
accredited GCO to complete
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the task order at no extra cost
to the Government. Work
shall be in compliance with
“The Advanced Geophysical
Classification - Quality
Assurance Project Plan (AGCQAPP), Version 1.0, March
2016” (or most current
version). The contractor shall
identify any variations to this
template deemed necessary to
implement classification as
part of this characterization
effort.
-The contractor shall identify
personnel with experience in
AGC (minimum Experience
described below); explain how
AGC will be implemented to
include equipment, planning
documents, site preparation,
seeding programs, survey, cue
and classification.
-The Contractor’s blind seed
program shall include items
placed within the currently
defined boundaries of the
landfill where magnetometer
data indicates pit-like features.
These seeds shall be placed at
depths and orientations to
demonstrate detection and
classification capabilities
specifically in these localized
high-density anomaly areas.
These seeds will not be
subject to the measurement
quality objectives (MQOs)
detailed in the UFP-QAPP.
AGC Personnel Experience:
Requirements are in addition
to Base Contract requirements.
Personnel identified as having
AGC experience may be
employed by the prime
contractor or the
subcontractor.
1) Project Manager (PM). The
PM shall be responsible for
implementing specific work
under this contract. He/she
shall evaluate the
requirements of the contract
and shall develop and
implement a plan to meet
those requirements. The PM
shall be the primary point-ofcontact for the contract. The
PM should have, as a
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minimum the following
qualifications
a. At least one (1)
advanced classification project
to include management at the
field operational level; or
b. Five (5) years’
experience managing
environmental or munitions
projects at the field
operational level.
2) Senior Project
Geophysicist. At a minimum,
the Senior Project
Geophysicist shall be
responsible for geophysical
survey design, dynamic data
collection, cued data
collection, development of a
validation plan, and all other
plans and reports supporting
the Advanced Geophysical
Classification process. The
Senior Project Geophysicist
shall have, at a minimum, the
following qualifications:
a. A degree in geophysics,
engineering geophysics, or
closely related field or
equivalent demonstrated
proficiency with advanced
geophysical methods (if part
of the Contractor’s technical
approach) and concepts
related to munitions response
and possess 5 years of directly
related UXO geophysical
experience.
b. Experience with the
theoretical and practical
aspects of detecting and
selecting a wide range of
targets of interest (TOI) and
non-targets of interest (nonTOI).
c. Experienced in the
selection and utilization of
various types of geophysical
instruments and ancillary
components to include highprecision global positioning
systems, inertial motion
sensors and the software used
to control and integrate the
geophysical system as a
whole.
d. Shall be a member(s) of
the Project Geophysicist
personnel cited in the
contractor’s DAGCAP
accreditation.
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3) Quality Control
Geophysicist. At a minimum,
the QC geophysicist shall be
responsible for the quality of
all aspects of quality control
except those relating to UXO
operations and which fall
under the responsibility of the
UXOQCS. The QC
Geophysicist shall have, at a
minimum, the following
qualifications:
a. A degree in geophysics,
engineering geophysics, or
closely related field or
equivalent demonstrated
proficiency with advanced
geophysical methods (if part
of the Contractor’s technical
approach) and concepts
related to munitions response
and possess 5 years of directly
related UXO geophysical
experience.
b. Must be experienced with
the theoretical and practical
aspects of detecting and
selecting a wide range of
targets of interest (TOI) and
non-targets of interest (nonTOI).
c. Experienced in the
selection and utilization of
various types of geophysical
instruments and ancillary
components to include highprecision global positioning
systems, inertial motion
sensors and the software used
to control and integrate the
geophysical system as a
whole.
d. The QC Geophysicist
shall be a member of the QC
personnel cited in the
contractor’s DAGCAP
accreditation
4) Field Geophysicist. The
field geophysicist(s) shall be
responsible for proper
operation of advanced
geophysical EMI systems and
performing quality control
during advanced EMI system
surveys. Field Geophysicist(s)
shall have, at a minimum, the
following qualifications:
a. One year of directly
related UXO geophysical
experience.
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b. Documented or
independently verifiable
experience operating an
advanced geophysical EMI
system to include the
geophysical instruments, highprecision global positioning
systems, inertial motion
sensors and the software used
to control and integrate the
geophysical system as a
whole.

6

Prepare, submit and
gain acceptance of an
Interim Measures
Report.

7

Successfully
complete public
meetings and support
the Albuquerque
District with
community relations.

The Interim Measures Report
shall document the results of
the Interim Measures and be
in accordance with DID HNC011.02 and EM 200-1-15.

Contractor attends and
participates in meetings.
Meeting minutes are accurate.
Meeting materials are
accepted by the government.

Acceptance of the
Interim Measures
Report with three
revisions. Revisions
include PDT review,
CX review, and
Regulator review.
Acceptance of
meeting materials
with two revisions.
Meetings held are
organized; and
professional in
nature. Contractor
personnel are
thoroughly familiar
with the project. The
contractor receives
zero unresolved
formal grievances or
letters of concern.

Review of Interim
Measures Report
against guidance to
verify that the
minimum acceptable
content has been
provided.

Satisfactory or
greater CPARS
rating/less than
satisfactory CPARS
rating and reperformance of work
at contractor’s
expense.

Review of required
materials for
meetings.
Government will
attend and evaluate
contractor’s
attendance,
participation and
professional
demeanor.

Satisfactory or
greater CPARS
rating/less than
satisfactory CPARS
rating and reperformance of work
at contractor’s
expense.

Attachment B
Performance Metrics
B.1 Performance Metrics for Performance Assessment Record (PAR)
Exceptional
Very Good
PAR Category: Quality of Product or Service
Performance indicator: Document reviews

Draft Plans,
Reports, and
documents [Plans,
documents and
reports are
considered draft
until accepted as
final by the
Government]

All contractmilestone
documents
accepted as
submitted

No substantive
comments (i.e.
limited to
grammar,
spelling,
terminology) to
any of the
documents, but a
few exceptions
were noted and
corrected

Satisfactory

Contractor met
Acceptance
Criteria

Marginal

One or more
documents
required revisions
to be resubmitted
for approval prior
to proceeding.
Two back checks
were required on
one or more
documents before
original comments
were resolved
satisfactorily.

Unsatisfactory

One or more
documents did
not comply with
contract
requirements, or
one or more
documents
required more
than two back
checks before
original
comments were
resolved
satisfactorily, or
more than one
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document was
rejected.
Performance indicator: Project Execution

Process Compliance

Zero Corrective
Action Requests
(CAR) or 948s

Project Execution

Zero letters of
reprimand,
grievances, or
formal
complaints AND
one or more
unsolicited
letters of
commendation

Task Completion

1-2 CARs/948s
for non-critical
violations to WP
requirements

Contractor met
Acceptance
Criteria

5-6 CARs/948s for
non-critical
violations and/or 2
CARs/948 for
critical violations

>6 CARS for
non-critical
violations and/or
>2 CARs/948s
for critical
violations, or any
unresolved CARs

Contractor met
Acceptance
Criteria

One letter of
reprimand,
grievance or
formal complaint
that was resolved
through
negotiation

More than one
letter of
reprimand,
grievance or
formal complaint
that were
resolved through
negotiation
Final data and
QC
documentation
submitted but not
accepted

Contractor met
Acceptance
Criteria

PAR Category: Schedule
Performance indicator: Timely completion of tasks
All document
submittals and
task order
milestones and
invoices
Project closed
Project closed
Final Plans and
Reports, project
complete and
out/final invoice
out/final invoice
milestones, T.O.
accepted by T.O accepted ahead of accepted on T.O.
invoices
date, project
schedule
date
closed out/final
invoice
approved ahead
of schedule
Project status
Yes
reports accurate
Performance indicator: Impacts to schedule
Impacts caused by
Contractor or other
causes identified, in
writing to HNC CO/
Yes
PM, in a timely
manner to apply
acceptable
corrective actions.
PAR Category: Cost Control (Not Applicable for Firm Fixed Price)
Performance indicator: No unauthorized cost overruns
Unauthorized cost
No
overruns
Total contract
Total contract
Total contract
invoices greater
invoices between
invoices less
than 98% but less 99.99% and
Total Project Costs
than 98% of
than 99.99%of
100% of T.O.
T.O. authorized
T.O. authorized
authorized
amount
amount
amount
Performance indicator: Monthly cost report

Project closed
out/final invoice
accepted within 30
calendar days after
T.O. date.

Project closed
out/final invoice
accepted more
than 30 calendar
days after T.O.
date.

No

No

Yes
Total contract
invoices greater
than 100% but less
than 105% of T.O.
authorized amount

Total contract
invoices greater
than or equal to
105% of T.O.
authorized
amount
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Monthly cost reports
accurate
Performance indicator: Impacts to cost
Impacts caused by
Contractor or other
causes identified, in
writing to HNC
CO/PM, in a timely
manner to apply
acceptable
corrective actions.
PAR Category: Business Relations
Performance indicator: Met contractual obligations
Corrective Actions
taken were timely
and effective (Refer
to CARs issued to
Contractor)
Performance indicator: Professional and Ethical Conduct

Meetings and
correspondences
with Public, project
delivery team and
other stakeholders

Zero letters of
reprimand,
grievances, or
formal
complaints AND
one or more
unsolicited
letters of
commendation

Yes

No

Yes

No

Yes

No

Contractor met
Acceptance
Criteria

More than one
letter of
reprimand,
grievance or
formal complaint
that were
resolved through
negotiation OR
removal of one or
more project
personnel as a
results of a letter
of reprimand,
grievance or
formal complaint.

One letter of
reprimand,
grievance or
formal complaint
that was resolved
through
negotiation

Performance indicator: Customer has overall satisfaction with work performed
Customer survey
results for rating
4.0-5.0
3.0-3.9
2.0-2.9
1.0-1.9
period
Performance indicator: Personnel responsive and cooperative
Key personnel
responsive, and
Always
Most Times
cooperative
PAR Category: Management of Key Personnel and Resources
Performance indicator: Personnel knowledgeable and effective in their areas of responsibility

Personnel assigned
to tasks

All personnel
proposed by
Contractor were
assigned to
project, some
personnel were
substituted by
higher qualified
individuals.

All personnel
proposed by
Contractor were
assigned to
project, some
personnel were
substituted by
equally qualified
individuals.

All personnel
proposed by
Contractor were
assigned to project,
some personnel
were substituted by
equally qualified
individuals, Letter
of reprimand
received for
personnel conduct
from HNC.

<1.0

Almost Never

All personnel
proposed by
Contractor were
assigned to
project, some
personnel were
substituted by
lesser qualified
individuals or
HNC requested,
in writing,
removal of
assigned
personnel for
poor
performance.
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Performance indicator: Personnel able to manage resources efficiently
Instances when
resource
management had
0
1-2
3-4
negative impact on
project execution
PAR Category: Safety
Performance indicator: Accidents and Violations
*No Class A
0
No class A
Accidents,
No class A
accidents IAW
Contractor at fault
accidents IAW
AR 385-10
AR 385-10

*Major safety
violations

*Minor safety
violations

0 accidents/
injuries No
safety violations

No safety
violations

0 accidents/
injuries No safety
violations

1 safety violation

5-6

<2 Non-explosive
related Class C
accidents, or 1
Non-explosive
Class B accident,
IAW AR 385-10

Contractor met
Acceptance
Criteria
2 Non-explosive
safety violations.

3 safety violations

>6

1 Any Class A
accident IAW
AR-385-10, or
Any explosive
related accident
>1 Any violation
of procedures for
handling, storage,
transportation, or
use of explosives
IAW the WP, and
all Federal, State
and local
laws/ordinances.
>3 Safety
violations

Classes of Accidents:
- Class A: Fatality or permanent total disability (Government Civilian, Military Personnel, and/or Contractor), or
>$2,000,000 property damage.
- Class B: Permanent partial disability or impatient hospitalization of 3 or more persons (Government Civilian,
Military Personnel, and/or Contractor), $500,000< $2,000,000 property damage.
- Class C: Lost Workday (Contractor) or Lost Time (Government Civilians), $50,000< $500,000 property damage.
- Class D: $20,000 < $50,000 property damage.
- Class E: $5,000 < $20,000 property damage.
The following guidelines are provided for issuing ratings that are subjective in nature, these ratings will be
supported by the weight of evidence documented during the government's surveillance efforts:
Exceptional: Performance meets contractual requirements and exceeds many to the Government's benefit. The
contractual performance of the element or sub-element being assessed was accomplished with few minor problems
for which corrective actions taken by the Contractor were highly effective.
Very Good: Performance meets contractual requirements and exceeds some to the Government's benefit. The
contractual performance of the element or sub-element being assessed was accomplished with some minor problems
for which corrective actions taken by the Contractor were effective.
Satisfactory: Performance meets contractual requirements. The contractual performance of the element or subelement contains some minor problems for which corrective actions taken by the Contractor appear or were
satisfactory.
Marginal: Performance does not meet all contractual requirements. The contractual performance of the element or
sub-element being assessed reflects a serious problem for which the Contractor has not yet identified corrective
actions. The Contractor's proposed actions appear only marginally effective or were not fully implemented.
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Unsatisfactory: Performance does not meet most contractual requirements and recovery is not likely in a
timely manner. The contractual performance of the element or sub-element contains serious problems for
which the Contractor's corrective actions appear or were ineffective.
Attachment C
List of Acronyms
AAPP
AC
ACO
AFI
AFCEE
AGC
AT
ATNAA
BACM
BSS
BWM
CA
CACM
CEHNC
CEPSA
COR
CPARS
CSS
CWM
DA
DAGCAP
DDESB
DFARS
DGM
DID
DMM
DOD
DoDI
DQO
ECBC
EMI
EPA
FAR
FSC
GA
GB
GCMR
GSR
HAFB
HD
HT
IAW
KO
MC
MD
MEC
MMPEH

Abbreviated Accident Prevention Plan
Acceptance Criteria
Administrative Contracting Officer
Air Force Instruction
Air Force Center for Engineering and the Environment
Advanced Geophysical Classification
Antiterrorism
Antidote Treatment Nerve Agent Auto-injectors
Biological Agent Contaminated Media
Biological Safety Submission
Biological Warfare Materiel
Chemical Agent
Chemical Agent Contaminated Media
US Army Engineering and Support Center, Huntsville
US Army Corps of Engineers Albuquerque District
Contracting Officer Representative
Contractor Performance Assessment Reporting System
Chemical Safety Submission
Chemical Warfare Materiel
Department of the Army
Digital Advanced Geophysical Classification Accreditation Program
Department of Defense Explosives Safety Board
Defense Federal Acquisition Regulation Supplement
digital geophysical mapping
Data Item Descriptions
Discarded Military Munitions
Department of Defense
Department of Defense Instruction
Data Quality Objective
Edgewood Chemical Biological Center
Electromagnetic Induction
Environmental Protection Agency
Federal Acquisition Regulation
Federal Service Code
Tabun
Sarin
Geophysical Classification for Munitions Response
Green and Sustainable Remediation
Holloman Air Force Base
Distilled Mustard
British Mustard
In Accordance With
Contracting Officer
Munitions Constituents
Munitions Debris
Munitions and Explosives of Concern
Materiel Potentially Presenting an Explosive Hazard
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MMRP
MRA
MRS
NCP
NMED
NMRD
OPSEC
PAP
PCO
PDT
PM
PMP
PRS
PWS
QA
QASP
QC
RBWM
RCRA
RCWM
TPP
UIC
USACE
UXO
VX

Military Munitions Response Program
Munitions Response Area
Munitions Response Site
National Contingency Plan
New Mexico Environmental Department
Non-Munition Related Debris
Operations Security
Protection Action Plan
Procuring Contracting Officer
Project Delivery Team
Project Manager
Project Management Plan
Performance Requirements Summary
Performance Work Statement
Quality Assurance
Quality Assurance Surveillance Plan
Quality Control
Recovered Biological Warfare Materiel
Resource, Conservation and Recovery Act
Recovered Chemical Warfare Materiel
Technical Project Planning
Unit Identification Code
United States Army Corps of Engineers
Unexploded Ordnance
Nerve agent
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Section E - Inspection and Acceptance

INSPECTION AND ACCEPTANCE TERMS
Supplies/services will be inspected/accepted at:
CLIN
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017

INSPECT AT
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination

INSPECT BY
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government

ACCEPT AT
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination

ACCEPT BY
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
Government
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Section F - Deliveries or Performance

DELIVERY INFORMATION
CLIN

DELIVERY DATE

QUANTITY

SHIP TO ADDRESS

DODAAC /
CAGE

0001

POP 22-SEP-2018 TO
30-DEC-2020

N/A

W2V6 USA ENG SPT CTR HUNTSVILLE
5021 BRADFORD DRIVE EAST
HUNTSVILLE AL 35805-0000
256-895-1648
FOB: Destination

W501YX

0002

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0003

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0004

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0005

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0006

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0007

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0008

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0009

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0010

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0011

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0012

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0013

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0014

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX
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0015

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0016

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX

0017

POP 22-SEP-2018 TO
30-DEC-2020

N/A

(SAME AS PREVIOUS LOCATION)
FOB: Destination

W501YX
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Section G - Contract Administration Data

ACCOUNTING AND APPROPRIATION DATA
AA: 21820200000 088130
AMOUNT: $3,789,729.14

3230FG4H0K49300833000 ENVR 01110

ACRN

CLIN/SLIN

CIN

AMOUNT

AA

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0014
0015

W31RYO8248947900010001
W31RYO8248947900020002
W31RYO8248947900030003
W31RYO8248947900040004
W31RYO8248947900050005
W31RYO8248947900060006
W31RYO8248947900070007
W31RYO8248947900080008
W31RYO8248947900090009
W31RYO824894790010
W31RYO8248947900110011
W31RYO824894790012
W31RYO8248947900130014
W31RYO8248947900140015

$49,101.24
$57,196.60
$70,535.79
$45,219.12
$9,137.90
$93,919.85
$274,111.92
$580,557.49
$25,896.15
$68,000.96
$192,723.17
$2,222,254.80
$51,367.05
$49,707.10
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Section I - Contract Clauses
CLAUSES INCORPORATED BY REFERENCE
252.232-7003

Electronic Submission of Payment Requests and Receiving
Reports

JUN 2012

Former Army Landfill 29 Holloman AFB (SWMU 104)
Otero County, New Mexico
Project Schedule
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Project Schedule
Interim Measures at Former Army Landfill 29, Holloman AFB
ID

Task Name
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
26
27
28
29
30
31
32
33
34
35
36
37
38

Interim Measures at Former Army Landfill 29 Holloman AFB
Task Order Award / Notice to Proceed
Task 1: Project Management Plan
Submit Proposed Schedule
Kickoff Meeting
Submit Kickoff Meeting Minutes
Project Management Plan
Prepare Draft
Submit Draft PMP
Government Review of Draft
Prepare RTC and Backcheck
Submit Backcheck PMP
Government Backcheck
Prepare Final PMP
Submit Final PMP
Update PMP Annually
Revision to Final PMP - 2019
Revision to Final PMP - 2020
Task 2: Systematic Project Planning
SPP Meeting #1 - DQOs and Draft QAPP Worksheets with AF, CEHNC, CEPSA,
and Regulators
Prepare Draft Meeting Materials
Submit Draft Meeting Materials
Government Review of Draft
Prepare Final Meeting Materials
Submit Final Meeting Materials
Host SPP Meeting #1
Prepare Draft SPP Memorandum
Submit Draft SPP Memorandum
Government Review of Draft SPP Memorandum
Prepare RTC and Final SPP Memorandum
Submit Final SPP Memorandum
SPP Meeting #2 - Pre-QAPP with PDT
Prepare Draft Meeting Materials
Submit Draft Meeting Materials
Government Review of Draft
Prepare Final Meeting Materials
Submit Final Meeting Materials
Host SPP Meeting #2

Duration

Start

Finish

594 days?
0 days
582 days
0 days
1 day
7 edays
57 days
14 edays
0 days
31 days
8 days
0 days
0 days
2 days
0 edays
261 days
0 days
0 days
407 days
52 days

Sat 9/22/18
Mon 9/24/18
Mon 9/24/18
Tue 10/9/18
Tue 10/2/18
Tue 10/2/18
Mon 9/24/18
Tue 10/2/18
Tue 10/16/18
Wed 10/17/18
Thu 11/29/18
Mon 12/10/18
Mon 12/10/18
Tue 12/11/18
Wed 12/12/18
Thu 12/12/19
Thu 12/12/19
Fri 12/11/20
Mon 9/24/18
Fri 10/5/18

Wed 12/30/20
Mon 9/24/18
Wed 12/16/20
Tue 10/9/18
Tue 10/2/18
Tue 10/9/18
Wed 12/12/18
Tue 10/16/18
Tue 10/16/18
Wed 11/28/18
Mon 12/10/18
Mon 12/10/18
Mon 12/10/18
Wed 12/12/18
Wed 12/12/18
Fri 12/11/20
Thu 12/12/19
Fri 12/11/20
Tue 4/14/20
Mon 12/17/18

14 days
0 days
25 days
1 day
0 days
1 day
5 days
0 days
5 days
1 day
0 days
80 days
6 days
0 days
3 days
1 day
0 days
1 day

Fri 10/5/18
Wed 10/24/18
Thu 10/25/18
Thu 11/29/18
Thu 11/29/18
Fri 11/30/18
Mon 12/3/18
Fri 12/7/18
Mon 12/10/18
Mon 12/17/18
Mon 12/17/18
Mon 9/24/18
Mon 12/3/18
Mon 12/10/18
Tue 12/11/18
Fri 12/14/18
Fri 12/14/18
Tue 12/18/18

Wed 10/24/18
Wed 10/24/18
Wed 11/28/18
Thu 11/29/18
Thu 11/29/18
Fri 11/30/18
Fri 12/7/18
Fri 12/7/18
Fri 12/14/18
Mon 12/17/18
Mon 12/17/18
Fri 1/11/19
Mon 12/10/18
Mon 12/10/18
Thu 12/13/18
Fri 12/14/18
Fri 12/14/18
Tue 12/18/18
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Predecessors 3rd Quarter
S

2SS+12 days
2SS+7 edays
5SS
5SF-14 edays
8
9
10
11
12
13
14
15SF+365 edays
17SF+365 edays

5FS+2 days
21
22
23
24
25
26
27
28
29
30
25FS+1 day
33
34
35
36
26SS+12 days

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

Project Schedule
Interim Measures at Former Army Landfill 29, Holloman AFB
ID

Task Name
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

Prepare SPP Memorandum
Submit SPP Memorandum
Government Review of SPP Memorandum
Prepare RTC and Final TPP Memorandum
Submit Final TPP Memorandum
SPP Meeting #3 - Finalize QAPP
Prepare Draft Meeting Materials
Submit Draft Meeting Materials
Government Review of Draft
Prepare Final Meeting Materials
Submit Final Meeting Materials
Host TPP Meeting #3
Prepare TPP Addendum
Submit TPP Addendum
Government Review of TPP Addendum
Prepare RTC and Final TPP Addendum
Submit Final TPP Addendum
Host AGC Meeting #1 - Presentation of the Verification Plan
Host AGC Meeting #2 - Presentation of Results
Task 3: Quality Assurance Project Plan and Quality Assurance Survelillance Plan
Quality Assurance Project Plan
Prepare Draft QAPP
Submit Draft QAPP
PDT Review of Draft QAPP
Prepare Backcheck Draft QAPP
Submit Backcheck Draft QAPP
PDT Review, RTC and Backcheck Draft QAPP
Prepare Revised Draft QAPP
Submit Revised Draft QAPP
CX Review, Revised Draft QAPP
Prepare RTC and Revised Draft QAPP
Submit Backcheck Revised Draft QAPP
CX Review, RTC and Backcheck Revised Draft QAPP
Prepare Draft Final QAPP
Submit Draft Final QAPP
Regulatory Review, Draft Final QAPP
Prepare RTC and Final QAPP
Submit Final QAPP

Duration

9 days
0 days
7 days
1 day
0 days
45 days
10 days
0 days
5 days
2 days
0 days
0 days
7 edays
0 days
15 days
7 edays
0 days
1 day
1 day
240 days
240 days
118 days
0 days
15 days
26 edays
0 days
5 days
5 edays
0 days
15 days
12 edays
0 days
5 days
5 edays
0 days
90 edays
10 edays
0 edays

Start

Finish

Wed 12/19/18
Mon 12/31/18
Tue 1/1/19
Thu 1/10/19
Thu 1/10/19
Tue 7/16/19
Tue 7/16/19
Mon 7/29/19
Tue 7/30/19
Tue 8/6/19
Wed 8/7/19
Mon 8/12/19
Mon 8/12/19
Mon 8/19/19
Tue 8/20/19
Mon 9/9/19
Mon 9/16/19
Tue 11/20/18
Tue 4/14/20
Tue 10/16/18
Tue 10/16/18
Tue 10/16/18
Thu 3/28/19
Fri 3/29/19
Thu 4/18/19
Tue 5/14/19
Wed 5/15/19
Tue 5/21/19
Sun 5/26/19
Mon 5/27/19
Fri 6/14/19
Wed 6/26/19
Thu 6/27/19
Wed 7/3/19
Mon 7/8/19
Mon 7/8/19
Sun 10/6/19
Wed 10/16/19

Mon 12/31/18
Mon 12/31/18
Wed 1/9/19
Thu 1/10/19
Thu 1/10/19
Mon 9/16/19
Mon 7/29/19
Mon 7/29/19
Mon 8/5/19
Wed 8/7/19
Wed 8/7/19
Mon 8/12/19
Mon 8/19/19
Mon 8/19/19
Mon 9/9/19
Mon 9/16/19
Mon 9/16/19
Tue 11/20/18
Tue 4/14/20
Mon 9/16/19
Mon 9/16/19
Thu 3/28/19
Thu 3/28/19
Thu 4/18/19
Tue 5/14/19
Tue 5/14/19
Tue 5/21/19
Sun 5/26/19
Sun 5/26/19
Fri 6/14/19
Wed 6/26/19
Wed 6/26/19
Wed 7/3/19
Mon 7/8/19
Mon 7/8/19
Sun 10/6/19
Wed 10/16/19
Wed 10/16/19
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Predecessors 3rd Quarter

38
39
40
41
42
46FS-14 edays
50FS-14 edays
46
47
48
74SS+25 days
50
51
52
53
54
60SS+35 edays
199SS+5 edays

5SS+10 days
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N
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ID

Task Name
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Quality Assurance Surveillance Plan
Prepare Draft QASP
Submit Draft QASP
Government Review of Draft QASP
Prepare RTC and Final QASP
Submit Final QASP
Task 3A: Chemical Safety submission, Protection Action Plan, Biological Safety
Submission
Chemical Safety Submission
Prepare Draft CSS
Submit Draft CSS
PDT Review of Draft CSS
Prepare Backcheck Draft CSS
Submit Backcheck Draft CSS
PDT Review, RTC and Backcheck Draft CSS
Prepare Revised Draft CSS
Submit Revised Draft CSS
CX Review, Revised Draft CSS
Prepare RTC and Revised Draft CSS
Submit Backcheck Revised Draft CSS
CX Review, RTC and Backcheck Revised Draft CSS
Prepare Draft Final CSS
Submit Draft Final CSS
AF, USATCES, DDESB Review and Approval
Approved Final CSS
Protective Action Plan (PAP)
Prepare Draft PAP
Submit Draft PAP
PDT Review of Draft PAP
Prepare Backcheck Draft PAP
Submit Backcheck Draft PAP
PDT Review, RTC and Backcheck Draft PAP
Prepare Revised Draft PAP
Submit Revised Draft PAP
CX Review, Revised Draft PAP
Prepare RTC and Revised Draft PAP
Submit Backcheck Revised Draft PAP
RTC and Backcheck Revised Draft PAP
Prepare Draft Final PAP

Duration

Start

Finish

17 days
3 edays
0 days
15 edays
28 edays
0 days
244 days

Tue 1/29/19
Thu 3/28/19
Sun 3/31/19
Sun 3/31/19
Mon 4/15/19
Mon 5/13/19
Mon 10/29/18

Wed 2/20/19
Sun 3/31/19
Sun 3/31/19
Mon 4/15/19
Mon 5/13/19
Mon 5/13/19
Fri 10/4/19

244 days
93 days
0 days
15 days
8 days
0 days
17 days
6 days
0 days
10 days
5 days
0 days
5 days
5 edays
0 days
120 days
0 edays
241 days
97 days
0 days
15 days
12 edays
0 days
5 days
13 edays
0 days
15 days
12 edays
0 days
5 days
10 edays

Mon 10/29/18
Wed 10/31/18
Fri 3/8/19
Mon 3/11/19
Mon 4/1/19
Wed 4/10/19
Thu 4/11/19
Mon 5/6/19
Mon 5/13/19
Tue 5/14/19
Tue 5/28/19
Mon 6/3/19
Tue 6/4/19
Mon 6/10/19
Sat 6/15/19
Mon 6/17/19
Fri 11/29/19
Wed 11/14/18
Wed 11/14/18
Thu 3/28/19
Fri 3/29/19
Thu 4/18/19
Tue 4/30/19
Wed 5/1/19
Tue 5/7/19
Mon 5/20/19
Tue 5/21/19
Mon 6/10/19
Sat 6/22/19
Mon 6/24/19
Fri 6/28/19

Fri 10/4/19
Fri 3/8/19
Fri 3/8/19
Fri 3/29/19
Wed 4/10/19
Wed 4/10/19
Fri 5/3/19
Mon 5/13/19
Mon 5/13/19
Mon 5/27/19
Mon 6/3/19
Mon 6/3/19
Mon 6/10/19
Sat 6/15/19
Sat 6/15/19
Fri 11/29/19
Fri 11/29/19
Wed 10/16/19
Thu 3/28/19
Thu 3/28/19
Thu 4/18/19
Tue 4/30/19
Tue 4/30/19
Tue 5/7/19
Mon 5/20/19
Mon 5/20/19
Mon 6/10/19
Sat 6/22/19
Sat 6/22/19
Fri 6/28/19
Mon 7/8/19
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Predecessors 3rd Quarter
S

61FS-1 day
78
79
80
81

5FS+20 days
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
5FS+30 days
102
103
104
105
106
107
108
109
110
111
112
113

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N
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ID
115
116
117
118
119
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

Task Name

Submit Draft Final PAP
Regulatory Review, Draft Final PAP
Prepare RTC and Final PAP
Submit Final PAP
Biological Safety Submission (No Longer Required)
Task 4: Geospatial Data
Maintain Geospatial Data
Perform Pre-Project Response Action Geospatial Data Analysis
Perform Post-Project Response Action Geospatial Data Analysis
Submit Final GIS Files
Task 5: Response Field Activities
Task 5a: Mobilization and Demobilizations
Mobilize Site Management Team
Mobilize remainder of team
Site Mobilized
Demobilization of Equipment and Personnel
Task 5b: Site Setup
Establish a CP, PDS, storage area, and staging areas
Install IHF and magazine area
Construct VCS
Obtain Digging Permits
IHF and VCS Ready for Use
Task 5c: Training and Pre-Operational Surveys and Excersises
Team Training
Huntsville Survey
Tabletop Exercises
Corrective Action
Pre-Operational Exercises
Corrective Action / Recovery
Holiday Break
Corrective Action / Recovery
Obtain Notice-to-Proceed
Task 5d: Brush Clearing
Conduct brush clearing activities
Submit Brush Clearing Completion Confirmation
Task 5e: Surface Clearance
Removal of all surface metal
Confirmation of surface metal removal effort

Duration

0 days
90 edays
10 edays
0 edays
179 days
591 days
588 days
10 days
10 days
0 days
126 days
122 days
2 days
2 days
0 days
6 days
15 days
10 days
10 days
10 days
10 days
0 days
36 days
10 days
3 days
1 day
5 days
3 days
2 days
10 days
3 days
0 days
5 days
5 days
0 days
3 days
3 days
0 days

Start

Finish

Mon 7/8/19
Mon 7/8/19
Sun 10/6/19
Wed 10/16/19
Tue 10/30/18
Mon 9/24/18
Mon 9/24/18
Tue 2/19/19
Mon 4/20/20
Wed 1/6/21
Wed 10/30/19
Wed 10/30/19
Wed 10/30/19
Fri 11/8/19
Mon 11/11/19
Thu 4/9/20
Fri 11/1/19
Fri 11/1/19
Fri 11/8/19
Fri 11/8/19
Fri 11/1/19
Thu 11/21/19
Wed 11/20/19
Wed 11/20/19
Wed 12/4/19
Mon 12/9/19
Tue 12/10/19
Wed 12/18/19
Mon 12/23/19
Mon 12/23/19
Mon 1/6/20
Wed 1/8/20
Wed 11/20/19
Wed 11/20/19
Tue 11/26/19
Fri 11/15/19
Fri 11/15/19
Tue 11/19/19

Mon 7/8/19
Sun 10/6/19
Wed 10/16/19
Wed 10/16/19
Sat 7/6/19
Mon 12/28/20
Wed 12/23/20
Mon 3/4/19
Fri 5/1/20
Wed 1/6/21
Wed 4/22/20
Thu 4/16/20
Thu 10/31/19
Mon 11/11/19
Mon 11/11/19
Thu 4/16/20
Thu 11/21/19
Thu 11/14/19
Thu 11/21/19
Thu 11/21/19
Thu 11/14/19
Thu 11/21/19
Wed 1/8/20
Tue 12/3/19
Fri 12/6/19
Mon 12/9/19
Mon 12/16/19
Fri 12/20/19
Tue 12/24/19
Fri 1/3/20
Wed 1/8/20
Wed 1/8/20
Tue 11/26/19
Tue 11/26/19
Tue 11/26/19
Tue 11/19/19
Tue 11/19/19
Tue 11/19/19
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Predecessors 3rd Quarter

114
115
116
117

S

2
60SS+90 days
199SS+10 edays
215SS+1 wk

100FS-5 wks,76FS+9 days
143FS+5 days
144
180
143
143FS+5 days
143FS+5 days
143
149,150
170
154
155
156
157FS+1 day
158
160
161
167
164
151
167

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

Project Schedule
Interim Measures at Former Army Landfill 29, Holloman AFB
ID
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

Task Name

Task 5f: Advanced Geophysical Classification
Establish IVS
Submit Draft IVS Report
Conduct Blind Seeding
Collect Dynamic AGC data
Submit Data Package
Government Review of Cued Target List
Perform Cued Survey
Review Data and Submit Dig List
Government Review of Dig List
Task 5g: Interim Measures/sampling
Excavation of pits and trenches
Sorting of excavation materials into conventional MEC, CWM, BWM, MD,
CACM, BACM and NMRD
Submit Daily QC Reports for Environmental Sampling
Conduct TOI investigations
QA confirmation of completion of TOI investigations
Waste Characterization
Headspace Analysis
Samples Analysis, ECBC
Samples Analysis, Commercial Lab
Munitions characterization
Management of CWM or BWM, If encountered
Management of conventional UXO or other MEC, if encountered
Conduct backfill operations
Waste Disposal
Task 5h: Optional IHF Guard Service
Mobilize non-work hours security guard
Task 5i: Project Management
Project Management Support for Task 5g
Task 6: Interim Measures Report
Prepare Draft IM Report
Submit Draft IM Report
PDT Review of Draft IM Report
Prepare Backcheck Draft IM Report
Submit Backcheck Draft IM Report
PDT Review, RTC and Backcheck Draft IM Report
Prepare Revised Draft IM Report
Submit Revised Draft IM Report

Duration

Start

Finish

55 days
3 days
0 days
1 day
12 days
2 days
10 days
7 days
5 days
10 days
75 days
65 days
65 days

Fri 11/15/19
Fri 11/15/19
Tue 11/19/19
Wed 11/27/19
Thu 11/28/19
Mon 12/16/19
Wed 12/18/19
Wed 1/1/20
Fri 1/10/20
Fri 1/17/20
Thu 1/9/20
Thu 1/9/20
Mon 1/13/20

Thu 1/30/20
Tue 11/19/19
Tue 11/19/19
Wed 11/27/19
Fri 12/13/19
Tue 12/17/19
Tue 12/31/19
Thu 1/9/20
Thu 1/16/20
Thu 1/30/20
Wed 4/22/20
Wed 4/8/20
Fri 4/10/20

65 days
65 days
0 days
65 days
65 days
65 days
65 days
65 days
65 days
65 days
5 days
65 days
5 days
5 days
70 days
70 days
190 days
30 edays
0 days
15 days
12 edays
0 days
5 days
12 edays
0 days

Mon 1/13/20
Mon 1/13/20
Fri 4/10/20
Mon 1/13/20
Mon 1/13/20
Mon 1/13/20
Mon 1/13/20
Mon 1/13/20
Mon 1/13/20
Mon 1/13/20
Thu 4/9/20
Thu 1/23/20
Thu 4/16/20
Thu 4/16/20
Thu 1/9/20
Thu 1/9/20
Tue 3/31/20
Thu 4/9/20
Sat 5/9/20
Mon 5/11/20
Fri 5/29/20
Wed 6/10/20
Thu 6/11/20
Wed 6/17/20
Mon 6/29/20

Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Fri 4/10/20
Wed 4/15/20
Wed 4/22/20
Wed 4/22/20
Wed 4/22/20
Wed 4/15/20
Wed 4/15/20
Tue 12/22/20
Sat 5/9/20
Sat 5/9/20
Fri 5/29/20
Wed 6/10/20
Wed 6/10/20
Wed 6/17/20
Mon 6/29/20
Mon 6/29/20
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Predecessors 3rd Quarter
S

148
170
164
172
173
174
175
176
177
162
180SS+2 days
185SS
180SS+2 days
183
180SS+2 days
180SS+2 days
180SS+2 days
180SS+2 days
180SS+2 days
180SS+2 days
180
180SS+10 days
192
162
193FS-2 wks
199
200
201
202
203
204
205

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

Project Schedule
Interim Measures at Former Army Landfill 29, Holloman AFB
ID
207
208
209
210
211
212
213
214
215
216

Task Name

Duration

Start

Finish

CX Review, Revised Draft IM Report
Prepare RTC and Revised Draft IM Report
Submit Backcheck Revised Draft IM Report
CX Review, RTC and Backcheck Revised Draft IM Report
Prepare Draft Final IM Report
Submit Draft Final IM Report
Regulatory Review, Draft Final IM Report
Prepare RTC and Final IM Report
Submit Final IM Report
Optional Task 7: Community Relations Support (Not Funded)

15 days
12 edays
0 days
5 days
12 edays
0 days
120 edays
13 edays
0 edays
588 days

Tue 6/30/20
Mon 7/20/20
Sat 8/1/20
Mon 8/3/20
Fri 8/7/20
Wed 8/19/20
Wed 8/19/20
Thu 12/17/20
Wed 12/30/20
Mon 9/24/18

Mon 7/20/20
Sat 8/1/20
Sat 8/1/20
Fri 8/7/20
Wed 8/19/20
Wed 8/19/20
Thu 12/17/20
Wed 12/30/20
Wed 12/30/20
Wed 12/23/20

Christmas Holiday

10 days

Mon 12/23/19 Fri 1/3/20

248
249
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Predecessors 3rd Quarter

206
207
208
209
210
211
212
213
214

S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N

1st Quarter
J
M

M

3rd Quarter
J
S

N
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1.

PERFORMANCE-BASED QUALITY ASSURANCE SURVEILLANCE PLAN (QASP) FOR
Interim Measures
At Former Army Landfill 29 Holloman Air Force Base
Alamogordo, Otero County, New Mexico
INTRODUCTION

This Performance-Based Quality Assurance Surveillance Plan (QASP) has been developed pursuant to the
requirements of the Performance Work Statement (PWS) for Contract No. W912DY-17-D-0005, Delivery Order
No. 18F0776. This plan sets forth procedures and guidelines that the USACE will use in evaluating the technical and
safety performance of the Contractor. A copy of the Performance Metrics is furnished in the PWS so that the
Contractor will be aware of the methods that the Government will employ in evaluating their performance on this
contract.
2.

PURPOSE OF THE QASP

The QASP is intended to accomplish the following:
a. Define the roles and responsibilities of participating Government officials;
b. Define the types of work to be performed with required end results;
c. Document the evaluation methods that will be employed by the Government in assessing the
Contractor’s performance;
d. Provide the Surveillance Activity Checklists and Corrective Action Request (CAR) forms that will
be used by the Government in documenting and evaluating the Contractor’s performance; and
e. Describe the process of performance documentation.
f. Outline quality assurance procedures to be employed by the Government during performance of
this task order to confirm that the interim measures is conducted utilizing proper procedures and in
accordance with the approved work and safety plans.
3.

ROLES AND RESPONSIBILITIES OF PARTICIPATING GOVERNMENT OFFICIALS

The USACE Project Manager (Allyn Allison):
• Responsible for overall project direction, including technical, contracting and customer-related
issues.
• Reviews vouchers and make recommendations to the Contracting Officer for payment action
based on completion of designated milestones.
• Reports problems or discrepancies to the Contracting Officer as soon as possible.
• Oversees the implementation of the QASP.
• Reviews contractor submittals.
• Schedules and provides labor codes and funding for all surveillance activities with the appropriate
USACE Supervisor (OE Safety Group, Geotechnical Branch, etc.)
• Initiates periodic contractor evaluations in the Contractor Performance Assessment Reporting
System (CPARS).
The USACE Technical Manager (Patricia Dodson):
• Participates in preparation of SOW/PWS to ensure that Technical requirements are adequately
addressed.
• Participates in proposal review.
• Coordinates reviews of contractor submittals for compliance with contract requirements.
• Coordinates reviews of contractor submittals for compliance with DOD, DA and USACE
explosives and CWM safety requirements.
• Coordinates Periodic Inspections of contractor compliance with DOD, DA, and USACE explosives
and CWM safety requirements and explosives/CWM related procedures described in the work plan.
• Conducts or Supports other surveillance activities as required by the project team.
• Supports all on-site QA activities.
• Develops the final Quality Assurance Report.
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The USACE Contract Specialist (As Assigned):
• Monitors contract performance.
• Maintains central repository for all QA tasks required for payment.
• Issues all acceptance/rejection statements.
The USACE OE Safety Specialist (As Assigned):
• Participates in preparation of SOW/PWS to ensure that Occupational Health and Safety
requirements are adequately addressed.
• Participates in preparation of SOW/PWS to ensure that Explosive Safety guidance requirements
are adequately addressed.
• Conducts reviews of contractor submittals for compliance with DOD, DA and USACE explosives
safety requirements.
• Performs periodic inspections of contractor compliance with DOD, DA, and USACE explosives
safety requirements and explosives-related procedures described in the work plan.
• Makes unscheduled, periodic site visits as part of the Government surveillance.
• Conducts or Supports other surveillance activities as required by the project team.
• Supports all on-site QA activities.
The USACE Safety Office (As Assigned):
• Participates in preparation of SOW/PWS to ensure that Safety requirements are adequately
addressed.
• Conducts reviews of contractor submittals for compliance with DOD, DA and USACE, and
OSHA safety and health requirements.
• Coordinates with USACE team members to perform periodic inspections of contractor compliance
with accepted Accident Prevention Plan, EM 385-1-1, and other DA requirements.
• Makes unscheduled, periodic site visits as part of the Government surveillance.
The USACE Geophysicist (Rick Grabowski)
• Participates in preparation of SOW/PWS to ensure that Geophysical Investigation requirements
are adequately addressed.
• Participates in proposal review to evaluate geophysical tasks.
• Reviews contractor submittals (documents and data) for compliance with contract requirements.
• Coordinates with USACE team members to perform periodic inspections of contractor's
compliance with approved plans and performance requirements.
• Reviews Contractor’s QC documentation to ensure accuracy and final Government acceptance.
• Conducts surveillance activities as described in Attachment A and others as required by the project
team.
• Verification of anomaly selection criteria and /or existing site condition assumptions.
• Develop and oversee implementation of the Validation Blind Seed Plan and Report.
• Provide periodic site inspections to review and witness the conduct of Geophysical (Digital, AGC
and Surface Clearance methods) and MEC procedures for compliance with the PWS and for the
review of the economy and efficiency of project execution.
The USACE Chemist (Michael Malone)
• Participates in preparation of SOW/PWS to ensure that MC requirements are adequately
addressed.
• Participates in proposal review to evaluate Environmental Sampling and Chemical Analysis tasks.
• Reviews the work plan for compliance with standard protocols for Environmental Sampling and
Chemical Analysis.
• Conducts reviews of Environmental Sampling and Chemical Analysis Data.
• Conducts random site inspections of contractor compliance with environmental sampling
requirements of the work plan. This includes ensuring that the contractor is utilizing appropriate
sampling techniques, collecting the quantity of primary and QA/QC samples as stated in the work
plan and completing the COC correctly with the approved analytical methodology.
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•

Reviews QCP reporting requirements and accepts reported QC measures.

The USACE GIS team member (As Assigned)
• Participates in preparation of SOW/PWS to ensure that GIS requirements are adequately
addressed.
• Reviews contractor's Geospatial Information and Electronic submittals.
• Reviews QCP reporting requirements and accepts reported QC measures
The USACE EM-CX (As Assigned)
• Reviews Explosive Siting Plan (ESP)
• Provides DRU approval for the ESP.
• Submits ESP to US Army Technical Center for Explosives Safety (USATCES) for review,
Department of the Army approval, and submission to the DoD Explosives Safety Board (DDESB)
for their review and approval.
• Coordinates resolution of USATCES and DDESB comments on ESP.
4.

METHODOLOGIES TO BE USED TO MONITOR THE CONTRACTOR’S PERFORMANCE

Even though the Government, through its COR, will be monitoring the contractor’s performance on a continuing
basis, the volume of tasks performed by the contractor makes technical inspections of every task and step
impractical. Accordingly, USACE will use the Surveillance Activity Table (Attachment A) as the basis for
monitoring the contractor’s performance under this contract. The contractor’s performance will be evaluated by the
Contracting Officer using the Performance Metrics for CPARS provided as in this PWS.
Quality Assurance Surveillance Activities
In general, the work will be evaluated in terms of how well the requirements of the task order are satisfied, the extent
to which the work performed follows the approach found in the contractor’s technical proposal, clarity of
documentation, and timeliness of scheduled task accomplishment. At the discretion of the COR or the Contracting
Officer or Specialist, other government officials approved by the Contracting Officer or Specialist may be asked to
evaluate a particular deliverable or set of deliverables. Quality Assurance included but is not limited to the following:
QC documentation must be generated IAW a documented QCP and the Performance Requirements Tables, as
specified in the PWS. All such documentation will be reviewed as part of this QASP.
In the event a requirement is not met and the contractor submits the data to the Government, the contractor shall
provide rationales for accepting them. All such rationales will be reviewed as part of this QASP. If the rationales are
either insufficient or technically unfeasible, or are attempts to justify non-conformances that should be corrected to
meet project needs, the submittal(s) will be rejected. Non-conformances identified as part of this QASP will result
in the entire lot being returned to the Contractor and require all necessary correction(s) be performed to meet
requirements. The Government will issue a CAR to the contractor to document this action.
Quality Assurance for Technical Management
The QA Surveillance Activities for Technical Management are based on the following:
1) Data packages, including all associated QC documentation, e.g. Checklists, QC Checks, Field notes, Daily
reports, Field Work Record Forms provided to the Government periodically upon request.
2) Periodic on-site inspections
Quality Assurance for Geophysics
The Quality Assurance Surveillance Activities for Geophysics are based on the following:
1) Periodic site visits to assess field work compliance with the UFP-QAPP.
2) Data packages, including all associated QC documentation, are submitted to the Government in survey
units and IAW DID HNC-003.02 and as specified in UFP-QAPP Worksheet #29. Data is reviewed for
compliance with DQOs, MPCs and MQOs.
3) Validation seed results are reviewed and results provided in a timely manner to document compliance with
MPCs/MQOs.
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4) Interim memos (e.g. QC Seed Plan, QC Seeding Memo, Surface Sweep Memo, IVS memo, Target
Selection Memo, Dynamic DUA, Cued DUA, Final ranked dig list, Verification and Validation Plan, Final
DUA) are reviewed by the Government Geophysicist for contract compliance and acceptance.
Quality Assurance for Geospatial Data
The Quality Assurance Surveillance Activities for Geospatial Data are based on the following:
1) Data packages, including all associated QC documentation, are submitted to the Government in lots and IAW
DID HNC-006.02.
Quality Assurance for Chemistry
The Quality Assurance Surveillance Activities for Chemistry are based on the following:
1) Data packages, including all associated QC documentation, are submitted to the Government in lots and IAW
WERS-009-.01.
2) Periodic site visits to assess field work compliance with the WP.
Quality Assurance for On-Site Safety/Operations QA
The Quality Assurance Surveillance Activities for On-Site Safety/Operations QA are based on the following:
1) Occupational health and safety guidance
2) Explosive safety guidance
3) On-Site Safety Inspections
4) Review of QC documents retained on site during field activities
5) On-Site operations inspections to assess field work compliance with the UFP-QAPP/APP.
6) QA checks as requested by PM or government PDT members
Quality Assurance for Safety Office/Operations QA
The Quality Assurance Surveillance Activities for Site Safety/Operations QA are based on the following:
1) Occupational health and safety guidance
2) Periodic site visits to assess field work compliance with the WP/APP
5.

QUALITY ASSURANCE REPORTING FORMS

The forms used to document surveillance activities include Daily Quality Assurance Report (Attachment B), HNC
Form 948, Form 7, Memorandum for Record, and Quality Assurance Forms (Attachment D). Nonconformance will
be documented on a Corrective Action Request (CAR), see Attachment C. Non-conformances are documented at
the discretion of the person conducting the surveillance activity, but should be fair and reasonable. Each CAR will
be annotated as a Critical nonconformance, Major nonconformance, or Minor nonconformance. CARs will be
provided to the Contracting Officer for distribution to the contractor. The contractor will be required to correct
explosives safety issues immediately. All other CARs will provide a reasonable suspense date for the contractor to
review and take appropriate action, usually 15 calendar days. The contractor is required to provide written
responses to all CARs.
Completed forms will be consolidated and provided to the Contracting Officer at the end of each month for that
month's surveillance activities. These forms, when completed, will document the contractor's compliance with
contract requirements and completion of milestone activities. The Contracting Officer will evaluate contractor
performance using the definitions contained in the CPARS and the metrics identified in this PWS.
6.

GOVERNMENT BLIND SEEDING PROGRAM

“Blind seeding” is a quality process in which QA or QC personnel intentionally emplace inert ordnance and/or
ordnance-like objects (typically ISOs) in the MRS production area to test and validate the detection and recovery
process. The emplaced objects are called “seed items” or “blind seeds.” In addition to the Contractor’s QC Seed
Program (as defined in their QC Seed Plan and Blind Seed Firewall Plan), the Government will develop a
Validation/QA Blind Seeding Plan to provide the framework for government seeding. The plan will cover seeding
objectives, seed types and numbers, and communication pathways, and shall be specific to DGM/AGC (Validation
seeds) work. The information in this plan will be limited in distribution and will be kept blind from contractor
personnel until all data collection and analysis have met the project objectives described in the UFP-QAPP. All
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seeds must meet relevant metrics on Worksheet #22 of the UFP-QAPP and support a detailed evaluation for
compliance and feed into the data usability assessment.
Upon commencement of the project, the government will initiate a seed tracking program to maintain an up to date
record of seed status. To keep this up to date, the contractor is required to provide the project OESS, geophysicist,
and the project manager (PM) notice upon the recovery of a seed. Seed reporting should be included in the daily
report. The documentation should include date recovered, team involved in recovery, the grid and depth of the seed
when recovered. The contractor should track these recoveries in their system and also provide timely reporting to
the government.
If the contractor misses an AGC validation seed, as defined by the MQOs listed in Worksheet #22 of the Project
AGC-QAPP, this would be cause for failure of the survey unit. This may happen at the detection,
cueing/classification, or intrusive phase. The USACE Geophysicist will issue a Quality Assurance Report
(Engineering Form 6048) informing the contractor’s QC of the failure. The USACE Geophysicist will first
determine whether it was a process management error or a potential instrument or processing error. Process
management errors represent an issue in QC and not a systematic mistake. In the event of a management error, no
seed information will be provided and only the fact that an error in data handling has occurred. The contractor will
be provided the process management error and an opportunity to correct the mistake with a root cause analysis
describing the steps required to prevent a repeat of the same mistake. In the event of a non-process related mistake,
seed information may be provided at the discretion of the USACE Geophysicist. This includes position, depth, and
type. After failure notice by the government, the contractor will stop work and provide the government with a RCA
and corrective action. An RCA is the process for determining the cause of a failure, the implication of this cause on
the remainder of the data, and the corrective action(s) required to ensure the data will meet project objectives. The
contractor shall not continue work of that definable feature of work (DFW) until the government, via the COR,
provides acceptance of the nonconformance response. The COR will not provide acceptance without approval of
the Geophysicist.
7.

ATTACHMENTS

Attachment A - Surveillance Activity Table
Attachment B - Daily QA Report
Attachment C - Corrective Action Request
Attachment D - Quality Assurance Forms
Attachment E - Final Quality Assurance Report
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Attachment A
SURVEILLANCE ACTIVITIES TABLE
(1)
Definable Feature of
Work

(2)
Reference

(3)
Performance Indicators

(4)
Surveillance Method

(5)
Performance
Documentation &
QA Surveillance
Record File

(6)
(7)
Performance Responsible
Assessment
QA Team
Record
Member
(PAR)
Category

Document Reviews
Meeting Minutes
Proposed Schedule
Pre-TPP Meeting Materials
CSM
Draft PMP
Final PMP
Draft TPP Memoranda and
Addenda
Final TPP Memoranda and
Addenda
Pre-Public Meeting
Materials
Final- Public Meeting
Materials
Draft Work Plans and SubPlans, GIS on DVD
Draft-Final Work Plans and
Sub-Plans
Final Work Plans and SubPlans
Draft RI/FS Reports

See PWS

Document submitted and accepted
in compliance with contract
schedule. Resubmissions required
based on amount and nature of
100% review of submitted
government comments regarding
documents.
Formatting, completeness,
Technical Accuracy, Regulatory
compliance, Conciseness,
Decisions supported by data.

Corrective Action
Requests (CAR),
CEHNC Form 7,
Contracting Officer
Transmittal Memo; kept
in official contract file.

Quality of
Product or
Service

PDT

Corrective Action
Requests (CAR),
Geophysical QA Forms,
Quality Of
GIS QA Forms, Chemisty
Product or
QA Forms, QAR,
Service
HNC 948, Memorandum
for Record, Trip Reports;
Kept in official project
file

PDT

Draft-Final RI/FS Report
Final RI/FS Report
Draft PP
Draft-Final PP
Final PP
PP Meeting Transcripts
Responsiveness Summary
Draft Decision Document
Draft-Final DD
Final DD
Final Admin Record
Final GIS Files on CD

Project Execution

Work Plan Execution

Work done in compliance with
approved plans and data submittals
T.O. (see PWS) accepted by government IAW
Periodic Inspection
performance documentation

{List Task and
{LIST ACTIVITY TO BE WP Section
QA, e.g. definable Features where the
{List quality required in WP}
of work}
activity and QC
is discussed}

{list required Frequency of
{List QA documents
QC and expected Frequency
required}
of QA}
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{List Category}

{List
Responsible
Team or Person}

Schedule
T.O. /WP{see
PWS, list
governing
Project Management:
documents,
Schedule Control/Reporting reference
existing or
create
checklists etc}

Number of instances of contractor
100% of project status
PM checklist; kept in PM
impacts on schedule attributable to
reports including weekly and
Schedule
file
the contractor and impacts not
monthly as applicable.
identified.

Government PM

Cost (Not Applicable for Firm Fixed Price)

Project Management: Cost
Control/Reporting

T.O. /WP{see
PWS, list
governing
documents,
reference
existing or
create
checklists etc}

Number of instances of contractor
100% of project status
PM checklist; kept in PM
impacts on cost attributable to the
reports including weekly and
Cost Control
file
contractor and unauthorized cost
monthly as applicable.
overruns.

Government PM

PWS Par 3.3,
Par 3.8

Number of
customer/Stakeholder/PDT
complaints regarding:
1. Personnel prepared and
knowledgeable in areas of
expertise.
2. Professional and ethical
conduct.

Feedback

Trip report, Email,
letters,
Business
Stakeholder/customer
Relations
survey forms; kept in PM
file

Government
PM/PDT

T.O.{see PWS,
list governing
documents,
reference
existing or
create
checklists etc}

Number of instances regarding
contractor Personnel and their
qualifications for filling key
positions/functions.

Periodic Inspection

Trip report, QARs, CARs Management of
HNC 948; kept in official Key Personnel
project file
and Resources

PDT

DOD 6055.9STD, EP 385-195, DA Pam
385-64, WP,
{see PWS, list
governing
documents,
reference
existing or
create
checklists etc}

Number and type of violations
and/or accidents regarding
Periodic Inspection
compliance with explosives safety
& OSHA requirements.

Business Relations

Meeting preparation and
professional conduct

Management of Key Personnel

Project Management:
Personnel

Safety

Execution of Explosives
Management Plan &
Explosives Siting Plan

QARs, CARs, HNC 948,
Trip Reports; Kept in
Project Safety Specialist Safety
file

Government
Safety Specialist

Other (List other QA as required by T.O. or Guidance
{LIST ACTIVITY TO BE
QA}

{List governing
{List quality required}
documents}

{list required Frequency of
{List QA documents
QC and expected Frequency
required}
of QA}
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{List Category}

{List
Responsible
Team or Person}

Attachment B
Daily QA Report

USACE ORDNANCE AND EXPLOSIVE PROJECT
DAILY QUALITY ASSURANCE REPORT
--------------------------------------------------------------------------------------------------------------------CONTRACT WITH DELIVERY ORDER: W912DY-17-D-0005, Delivery Order # 18F0776, Parsons
SITE: Holloman Air Force Base
DATE:

TELEPHONE NUMBER:
FAX NUMBER:

WEATHER:
USACE PROJECT TEAM MEMBER & TITLE: i.e., Joe Smith OE Safety Specialist, Jill Jones,
USACE Project geophysicist, etc.
GRIDS COMPLETED BY CONTRACTOR:
SURVEILLANCE ACTIVITY or ACTIVITIES:
GRIDS THAT PASSED GOVERNMENT QA:
CORRECTIVE ACTION REQUESTS (CAR) and/or Form 948 ISSUED:
CONTRACTOR KEY PERSONNEL ON-SITE:
GENERAL OBSERVATIONS:
LESSONS LEARNED:
DISTRIBUTION:
1-CEHNC-OE-CWM-DC (Allyn Allison)
1-CEHNC-OE-S (File)
1-CEHNC-ED (Patricia Dodson)
1-CEHNC-CT (Contract Specialist)
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Attachment C
Corrective Action Request

CORRECTIVE ACTION REQUEST
the T.O.)
USACE Representative:
Date Issued:
Issued to:
Response Due: (Based on type of nonconformance)
Contract# and T.O. W912DY-17-D-0005, Delivery Order # 18F0776
Project Name/Location: Interim Measures, Holloman Air Force Base
Nonconformance Type (circle one): Critical
Major
Minor
Description of Condition Found:

| NO. (1,2,3, etc. for

Contractor Representative Signature (Noting that CAR Received):

(The Contractor will provide the following information to the Contracting Officer and USACE PM by the “Response Due” date above. Please
contact the USACE Representative listed above if you have any questions)

Actual Cause: (Contractor will investigate and determine cause of condition reported above. Actual
cause should be stated as specifically as possible)

Action Taken to Correct Condition: (Corrective Action should address root cause, not the symptom)

Action Taken to Prevent Recurrence:

Action Taken to Monitor Effectiveness of Corrective Action: (Generate data as proof. State the
monitoring method put in place and who is responsible for reviewing data.)

Contractor Representative Signature/Title/Date Signed: (Form must be signed before returning)

(USACE Project Team Use Only)

Review of Corrective Action:
1) Has condition improved? ___ Yes ___ No
2) Additional corrective action required? ___ Yes ___ No
Comments:
Completed form provided to Contracting Officer: (Date)
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Attachment D-1
DIGITAL GEOPHYSICAL MAPPING QUALITY ASSURANCE FORM (DATA SUBMITTAL)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass

See
Field
Fail Comments Observation

1) Submittal Ontime
2) Submittal Complete
(raw/processed data files (mapping & QC), maps,
field data sheets, updated Access DB (includes
QC results, target selection tables, etc.)
3) Performance Requirements Results
(all results documented & failures have RCAs:
Static Repeatability, Along line measurement spacing,
Speed, Coverage, Dynamic Detection & Positioning Repeatability,
Geodetic Equipment Functionality/internal consistency/accuracy)
4) Periodic Recalculation of Performance Requirements (include details in comments section)
(a) Static Repeatability
(b) Along Line Measurement Spacing
(c) Speed
(d) Coverage
(e) Dynamic Detection Repeatability
(f) Dynamic Positioning Repeatability
(g) Geodetic Functionality
(h) Geodetic Internal Consistency
5) Review of Maps/Gridded data (Assess Potential Field)
(visual check: background levelling, striping, latency, noise,
in particular view seed items for dynamic detection repeatability)
6) Target Selection
(following selection criteria for anomaly & dig lists, each single
anomaly has one unique ID, cultural features noted/not selected to dig,
no gridding artifacts, reporting of anomaly characteristics accurate)
7) Root Cause Analyses/Non-conformances Reported & Accepted
8) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

No

N/A

Attachment D-2
DIGITAL GEOPHYSICAL MAPPING QUALITY ASSURANCE FORM (Anomaly Resolution)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass
1) Submittal Ontime/Complete (updated Access Tables)
2) Reacquisition Results
(offset within allowable distance, reacquisition amplitude
>= 80% original, No contacts with original values >x, etc.)
3) Acceptance Sampling (no unresolved anomalies in sample)
(post-dig amplitude < criteria or fully documented rationale)
4) Root Cause Analyses/Non-conformances Reported & Accepted
5) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

See
Field
Fail Comments Observation

No

N/A

Attachment D-3
DIGITAL GEOSPATIAL DATA/ELECTRONIC SUBMITTAL QUALITY ASSURANCE FORM
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Submittal Phase: (Circle One)
Recon SI RI/FS NTCRA NCRA OTHER

Recommend Payment:
QA Reviewer:
Date:
ESS

1) Submittal Ontime/Complete Submittal
2) All required data submittals (feature classes and tables) provided
(SDSFIE Data Checker used for features, attributes, and
domains)
3) All data submitted geospatially correct and projected within correct
coordinate system as per Project Requirements
4) Root Cause Analyses/Non-conformances Reported & Accepted
(Insurance that all data sets, digital pictures, and supporting
document files are supplied to completely support all finding
and conclusions of the Final Report.)

6) Final GIS Project deliverable is Complete
Quality Assurance Comments:
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No

ESP
Pass

5) Any additional field observations/QA (add notes below)

Yes

See
Field
Fail Comments Observation

N/A

Attachment D-4
GEOSPATIAL QUALITY ASSURANCE FORM (DATA SUBMITTAL)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Submittal Phase: (Circle One)
Recon SI RI/FS NTCRA NCRA OTHER

Recommend Payment:
QA Reviewer:
Date:
ESS

Yes

No

ESP
Pass

See
Field
Fail Comments Observation

N/A

1) Submittal Ontime
2) Submittal Complete
(Are all corresponding sections of the written report, conveyed within
the electronic submittal CD/DVD? Ie. field data sheets, digital pictures,
chemical data and analysis, GIS Feature Classes, other Report Appendices
Final GIS Deliverable - Are all deliverables from the PWS provided per the DID.)
3) Performance Requirements Results
(Do all of the supplied GIS files have correct spatial reference? Is Meta
Data provided for all data sets created by the Contractor? Do the supplied
electronic files, match the Final written report in content and revision?
Can the Final Written Documents be produced in whole from the electronic submittal?)
4) Geospatial Data (shape file or personal geodatabase) for GIS, MicroStation for CADD, must conform to the SDSFIE
for GIS or A/E CADD Standard for CADD.
(a) Data Format
i. ASCII text comma delimited file (table with column headings
and point data only)
ii. ESRI shape file
iii. ESRI Coverage
iv. ESRI personal geodatabase
v. ESRI SDE geodatabase
vi. MicroStation/AutoCAD
vii. Other (Specify Type): ___________________________
(b) Horizontal Datum:
i. WGS 84
ii. NAD 83 (Preferred)
iii. NAD 27
iv. Other (Specify Type): ___________________________
(c) Veritcal Datum:
i. NAVD 88 (Preferred)
ii. NAVD 29
iii. Other (Specify Type): ___________________________
(d) Coordinate System/Zone:
i. State of project Location: __________
ii. State Plane Zone (ie. East, West, North, South, Number)
iii. UTM Zone No. _____
Circle One: South
North
(e) Project:
i. Geographic
ii. Transverse Mercatur
iii. Lambert Conformal Conic
iv. Albers
v. Other (Specify Type): ___________________________
(f) Horizontal Measure:
i. Feet
ii. Meters
iii. Latitude/Longitude
iv. Other (Specify Type): ___________________________
(g) Vertical Measure:
i. Feet
ii. Meters
iii. Other (Specify Type): ___________________________

5) Actual Submittal Date, Contractor, Project Name, and Location,
and Phase of Project, shown on CD or DVD of electronic submittal
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Quality Assurance Comments:
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Attachment D-5
Project Name/Contract No:
Audit Date (Start):_______________ Audit Date (End):______________
To include in part or whole, but not limited to the following checkpoints.

CHECKPOINTS:
1. Documentation Requirements

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

a. Notice to Proceed from KO
b. Approval Letter for Work Plan/SSHP
c. Approval Letter for UXO Personnel Identified by Name & Position
d. Approval Letter, FAA (If Required)
e. Certificate of Grounding, Lightning Protection (if Required)
f. Explosive Permits/License (If Required)
g. GFE Transfer Documentation (If Required)
h. Approval Letter, Public/Personnel Withdraw Distance 1 Frag in 600 sq. ft.
i. Dig Permits for Utilities (If Required).

2. Site-Specific Safety & Health Plan (SSHP)
a. Emergency Notification List Posted & Available
b. Emergency Routes/Maps Available & Issued to Each Team
c. Work Task Identified in Hazard Analysis. Approved SSHP
d. MSDS(s) On-Site. Approved SSHP
e. Visitors/Safety Briefing Log Current and Updated
f. All Personnel On-Site in the Proper PPE.
g. Minimum of Two Personnel On-Site First Aid/CPR Trained, EM 385-1-1, Section 3,
Page 19. Paragraph 03.A.02
h. 16-Unit First Aid Kits or Kits Approved by a Licensed Physician in the Ratio of one for
every 25 persons or less. EM 385-1-1, Section 3, Page 19. Paragraph 03.A.03

3. Technical Management Reference DID OE-005-02.01
a. Procedures Established for the Discovery of RCWM
b. Procedures Developed for Discovery of MEC Which Cannot Be Destroyed in Place
c. Project Grid Size, Layout, Lane Width(5' or Less) Established
d. Established Procedures for Chanded Site Conditions
e. Organizational chart Current and Indicates Assignment, Duties, Responsibilities to
Include Geophysical Teams
f. Procedured for Reporting and Disposition of MPPEH
g. Procedures Established for Disposal of MEC in Populated/Sensitive Areas
h. Procedures Established for Managing, reporting, Venting and Disposing of MD and
RRD
i. Additional Task and Procedures being Followed (e.g. PAO, Community Relations,
Weekly & Monthly Project Status reports)
j. Procedured Established for Recording, reporting and implementing Lessons Learned
k. Limitations Posed and Ability of Detection System(s) Chosen.
l. Proper use of Geophysical Detections Systems used

4. Facilities. Reference EM 385-1-1
a. Adequate Work Space & Facilities (Restrooms etc.)
b. Good Housekeeping (No Fire Hazards, Tripping Hazards etc.)
c. Approved and Suitable Containers for Flammable Toxic or Explosive Materials
d. Approved/Adequate Explosive Storage Facilities
e. Fire/Emergency Exits Clear & Unbarred
f. Personnel Limits Maintained
g. Site Security Adequate
h. Toilets. EM 385-1-1, Section 2, page 14, Paragraph 02.B Toilets.
i. Washing Facilities. EM 385-1-1, Section 2, Page 16. Paragraph 02.C Washing
Facilities

5. Equipment. Reference Approved WP/Manufacture Operators Manual
a. Tools Appropriate and Serviceable
b. Proper Personnel Protective Equipment (PPE) Present, Serviceable & Utilized
c. Equipment Calibrated (Last cal Date___________ Next cal Date___________ )
d. Survey Equipment Inspected & Serviceable
e. Heavy Equipment Inspected & Serviceable IAW EM 385-1-1, Section 16
1. Are Equipped with at Least One Dry Chemical or CO2 Fire Extinguisher - Minimum
rating of 5-BC - IAW EM 385-1-1, Section 16.
f. Two Separate Means of Communications, Radio(s)/Cell Phone, Land Line(s).
g. Geophysical Equipment On-Hand & Serviceable
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6. Explosive Storage Requirements. Reference EP 1110-1-18

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

a. Proper Storage Containers Type 2 Magazines conforming to standards set forth in
Section 55.206 of ATFP 5400.7, ATF Explosives Law and Regulations
b. Placards. Each magazine will display the placards required by DOT regulations in
accordance with DOD 6055.9-M and DA Pam 385-64 for Hazard division of OE stored in the
magazine.
c. Explosive Compatibility Groups. Segregated into the appropriate hazard divisions
criteria listed in Chapter 3, DOD 6055.9-M.
d. Physical Security. Contractor shall conduct and document physical security survey,
the survey is to determined if fencing or guards are required.
e. Locks. Shall meet the standards listed in Section 55.208 (a) (4), ATFP 5400.7.
f. A key control system will be documented in the Work Plan, EP 1110-1-18
g. Lightning Protection. Magazine constructed of metal that has 3/16 inch steel or longer
in accordance with National Fire Protection Association (NFPA) 780.
h. Lightning Protection. Magazine grounded in accordance with NFPA.
i. Lightning Protection. Magazine is located at least 6.5 feet from the nearest fence.
j. Lightning Protection. BRAC, IRP and Active Installation will meet the provisions of
DOD 6055.9-M. Army installations will also meet the provisions of DA Pamphlet 385-64.
k. Fire Protection. Extinguishers of appropriate size (minimum 10 BC) and type will be
located in all explosives storage facilities.
l. Explosive Limits Maintained, 100 lbs. NEW or less
m. Waiver. MACOM approval for storage of commercial of explosives on-site (if
required).

7. Explosive Management Plan. Reference Approved WP/49 CFR
a. Signature Authority On-Hand
b. Periodic Inventories Conducted On-Schedule
c. Accountability Records Maintained
d. Lost/Stolen Reporting Procedures In Place
e. Final Disposition Procedures Documented
f. Key Control/Security

8. Transportation of OE. Reference EP 1110-1-18, Chapter 15/49 CFR
a. Hazardous Waste Manifest (EPA Form 8700-22) (if required)
b. Hazard Classification of OE IAW TB 700-2
c. Training of Transporting OE IAW 49 CFR, Part 172 & State Applicable State
Requirements
d. Documented Organizational Responsibilities for Transportation of OE
e. Approved Transportation Plan
f. Pre-operational Checks of Vehicles Being Conducted
g. All Operators Licensed For Vehicle
h. Fire Fighting & First Aid Equipment On Board
i. Cargo Properly Segregated/Blocked And Braced and in Proper Container
j. Proper DOT Placards/Fire Fighting Symbols Used

9. UXO Operational Plan. Reference Approved WP & EP 1110-1-18
a. Contractor Following Methodology Defined in WP
1. SUXO Conducted Physical Check Prior to Sweep Operations
2. Daily Safety Meeting Conducted by SUXO/SSHO
b. Geophysical Detection Magnetometer Used
1. Pre-Operational Checks Performed Prior to Sweep Operations
2. Operational Condition Annotated in Log Book
3. UXO Teams
4. Quality Control
5. Quality Assurance
c. Operational Teams Operating IAW WP
1. UXO Supervisor Conducted Physical Check Prior to Sweep Operation
2. Pre-Sweep Operational/Safety Brief Conducted
3. Individual Sweep Lanes/Transects Marked IAW WP
4. Contacts Marked & Investigated Properly
5. Results of Sweep Operation Recorded
6. All OE, Inert Items & Scrap Examined by at Least Two UXO Personnel
(a.) AEDA (Range Residue) IAW SOW and Properly Addressed in WP
7. All UXO's Clearly Marked
d. QC Operations IAW WP
e. Non-OE Scrap Being Collected (as Required)
f. OE Scrap Inspected/Vented/Segregated
g. Geophysical Test Grids Appropriate and IAW SOW
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10. Disposal Operations Planned On-Site IAW the Approved WP and 60A-1-1YES NO N/A
31/1-1-22

COMMENTS

a. Disposal Method IAW WP
b. Adequate Security For Disposal Operation
c. Disposal Notification List Available
d. All Necessary Notifications Made
e. Movement of OE Items, Or is OE Consolidation Feasible
f. Protective Measures/Tamping Being Used/Appropriate for OE Being Destroyed
g. Limits of the Exclusion Zone Established and Are All Personnel Aware of Limits
h. Disposal Procedures
1. Misfire Procedures Properly Performed (Electric)
2. Misfire Procedures Properly Performed (Non-Electric)

11. Quality Control Plan. Reference SOW/DID(s)

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

YES NO N/A

COMMENTS

a. QC Operational/Checks Being Conducted IAW WP
b. QC Grid/Transect Established IAW WP
c. Results of QC Checks Being Recorded
d. Pass/Fail Criteria Clearly defined IAW SOW/DID OE-005-05.01

12. Vegetation Removal Reference WP/SSHP & OSHA Req.
a. Vegetation Removal & Localized, if Required
b. Equipment Operated To Prevent Impact With Possible Surface UXO
c. Cutting Does Not Present Impalement Hazard
d. UXO Personnel Monitoring Cutting Operation
e. UXO Discovered Marked/Handled Appropriately
f. Equipment Being Operated Safely & IAW Equipment Operators Manual/WP

13. OTHER
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Attachment D-6
CHEMISTRY QUALITY ASSURANCE FORM (DATA SUBMITTAL)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass
1) Submittal Ontime
2) Submittal Complete
(Electronic Data Deliverables, Daily Quality Control Reports,
ERIS/FUDSCHEM Data Uploaded to Database, Data Validation
Report, Chemistry related project communication)
3) Daily Quality Control Reports
a) Submittal on-time (daily during field work)
b) Sampling effort in agreement with approved Work Plan.
c) Any deviation from approved work plan documented
d) Required attachments included (sample tables, COC,
additional environmental sampling related project forms)
4) Electronic Data Deliverables (Project Specific library file, DTD file,
SEDD stage 2A or 2B XML file, Post-review file, Annotated error
log)
a) Library and Laboratory data correspond
b) Error Reports in agreement
c) Post validation files in agreement with flagged data

5) ERIS/FUDSCHEM Data
( Data Upload accurate and complete)
6) Data Validation Report
a) Validation Report addresses all data packages
b) Identifies analytical problems
c) Identifies Impact on Data Usability
7) Chemistry Related Project Communication
(holding times/temperature exceedances, lost or damaged
samples, other chemistry related issues)

Quality Assurance Comments:
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Yes

See
Field
Fail Comments Observation

No

N/A

Attachment D-7
ANALOG GEOPHYSICS QUALITY ASSURANCE FORM (Anomaly Resolution)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass
1) Submittal Ontime/Complete (updated Access Tables)
3) Acceptance Sampling (no unresolved anomalies in sample)
(Verification of excavated locations, DGM remapping)
4) Root Cause Analyses/Non-conformances Reported & Accepted
5) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

See
Field
Fail Comments Observation

No

N/A

Attachment D-8
ANALOG GEOPHYSICS QUALITY ASSURANCE FORM (DATA SUBMITTAL)
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass

See
Field
Fail Comments Observation

1) Submittals Ontime
(Data submitted periodically throughout
the progression of field work)
2) Submittal Complete
(field data sheets, updated Access DB (includes
QC results, dig results, etc.))
3) Performance Requirements Results
(all results documented & failures have RCAs:
Repeatability (Instrument Functionality), Dynamic Repeatability,
Coverage, Detection & Recovery, Anomaly Resolution,
Geodetic Equipment Functionality/internal consistency/accuracy)
4) Periodic Recalculation of Performance Requirements (include details in comments section)
(a) Repeatability (Instrument Functionality)
(b) Dynamic Repeatability
(c) Coverage
(d) Detection and Recovery
(e) Anomaly Resolution
(f) Geodetic Equipment Functionality
(g) Geodetic Accuracy
5) Root Cause Analyses/Non-conformances Reported & Accepted
6) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

No

N/A

Attachment D-9
AGC DYNAMIC DATA QUALITY ASSURANCE FORM
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass

See
Field
Fail Comments Observation

1) Submittal Ontime (per QAPP Table 14.1 & SOPs)
2) Submittal Complete (per QAPP Table 14.1 & SOPs)
(SOP Checklists, Daily/Weekly QC reports, processed data files, maps,
processing notes, target list, field notes, surface sweep memo, updated Access DB)
3) Measurement Performance Criteria Results (QAPP WS #12 & 22)
(a) all results documented & failures have RCAs
(b) Instrument Function Test repeatable (25%)
(c) IVS amplitude & position repeatable (25%, 25cm)
(d) In-line measurment spacing (<=25cm)
(e) Coverage (<=0.75m cross track)
(f) All seeds detected (<=40cm)
(g) Current >=5A
(h) Sensor response +-4.2V
(i) Valid position data (GPS/RTS fix)
(j) Valid position Data (IMU data valid)
4) Target Selection
(Target selection Memo provided, following selection criteria, each
single anomaly has one unique ID, cultural features noted/not selected to dig)
7) Root Cause Analyses/Non-conformances Reported & Accepted
8) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

No

N/A

Attachment D-10
AGC CUED DATA QUALITY ASSURANCE FORM
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass
1) Submittal Ontime (per QAPP Table 14.1 & SOPs)
2) Submittal Complete (per QAPP Table 14.1 & SOPs)
(SOP Checklists, Daily/Weekly QC reports, processed data, plots,
field notes, updated Access DB; ranked dig list)
3) Measurement Performance Criteria Results (QAPP WS #12 & 22)
(a) All results documented & failures have RCAs
(b) Instrument Function Test repeatable (25%)
(c) IVS library match repeatable (0.9)
(d) IVS position offset (<=.25m)
(e) IVS background decays acceptable
(f) Backgrounds acceptable
(f) All seeds classified as dig (<=30cm offset)
(g) Current between 5.5-9
(h) Inversion model supports classification (fitCoh >0.8)
(i) Inversion model supports classification (fitXY<0.4 from sensor)
5) Root Cause Analyses/Non-conformances Reported & Accepted
6) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

See
Field
Fail Comments Observation

No

N/A

Attachment D-11
CLASSIFICATION INTRUSIVE QUALITY ASSURANCE FORM
U.S. Army Corps of Engineers, Huntsville
[Project Name, Location, Phase, Contractor]
Lot ID:

Recommend Payment:
QA Reviewer:
Date:

Pass

See
Field
Fail Comments Observation

1) Submittal Ontime/Complete (per QAPP Table 14.1 & SOPs)
(Access Tables, pictures, SOP checklists)
2) Reacquisiton/Anomaly Resolution equipment functional
(detectors pass IVS/function test, GPS/RTS <10cm offset from known point)
3) Measurement Performance Criteria Results (QAPP WS #12 & 22)
(a) Confirm Derived Features match ground truth
(fit location for 'digs' ≤0.3m from recovered item positions)
(b) Confirm Derived Features match ground truth
(predicted size estimates for 'digs' qualitatively match recovered size)
(c) 100% of predicted Non-TOI are Non-TOI
(d) Predicted Non-TOI qualitatively match predictions
(USACE-selected subset of 50)
4) Root Cause Analyses/Non-conformances Reported & Accepted
5) Any additional field observations/QA (add notes below)
Quality Assurance Comments:
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Yes

No

N/A

Attachment E
Final Quality Assurance Report

Final Quality Assurance Report
For
Interim Measures
At
Holloman Air Force Base
Contract Number: W912DY-17-D-0005
Delivery Order: 18F0776
1. Describe QA methods used (or reference where they are documented) and pass/fail
criteria.
2. Summarize field QA activities performed and describe any special conditions
encountered or special circumstances.
3. Describe any constraints or problems encountered.
4. Summarize data quality assurance activities performed and describe any special
conditions encountered or special circumstances.
5. Provide list of all CEHNC 948s issued for QA failures and describe corrective actions
taken.
6. List/describe lessons learned.
7. Include a final statement that contract requirements were met regarding quality of
services provided.
8. Signature of Project Engineer preparing the report.
9. List supporting data/references and where they are filed.

23

