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LIST OF ACRONYMS/ABBREVIATIONS

AA Atomic Absorption
ALARA As Low As Reasonably Achievable
AMSL Above Mean Sea Level
ARAR Applicable, Relevant and Appropriate Requirements
AVS/SEM Acid Volatile Sulfides/Simultaneously Extracted Metals

BRA Baseline Risk Assessment

CAS Chemical Abstract System
CCC Calibration Check Compound
CCV Continuing Calibration Verification
CERCLA Comprehensive Environmental Response Compensation and Liability Act
CFR Code of Federal Regulations
CHMM Certified Hazardous Materials Manager
CLP Contract Laboratory Program
COR Contracting Officer Representative
CRDL Contract Required Detection Limit
CRL Central Regional Laboratory
CRZ Contaminant Reduction Zone

DAC Derived Air Concentration
DGPS Differentially-Corrected Global Positioning System
DI Deionized
DL Detection Limit (Limit of Detection)
DOD Department of Defense
DOT Department of Transportation
DQO Data Quality Objective

EZ Exclusion Zone

FSP Field Sampling Plan
FUSRAP Formerly Used Sites Remedial Action Program

GBR 21 Garmin Beacon Receiver 21
GC/MS Gas Chromatography/Mass Spectrometry
GC Gas Chromatography
GEL General Engineering Laboratory
GPS Global Positioning System

HNO3 Nitric Acid
HP Health Physicist
HPLC High Performance Liquid Chromatography
HTW Hazardous and Toxic Waste
ICP Inductively Coupled Plasma (Spectroscopy)
ICS Interference Check Standard



LIST OF ACRONYMS/ABBREVIATIONS
(Continued)

ICVS Initial Calibration Verification Standard
ID Identification
IDW Investigation Derived Waste
ILM Inorganic Laboratory Method

LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LIMS Laboratory Information Management System
LLR Lowest Limit for Reporting
LWD Low Water Datum

MB Method Blank
MDA Minimum Detectable Activity
mg/kg milligrams per kilogram (ppm)
mg/L milligrams per liter (ppm)
MS/MSD Matrix Spike/Matrix Spike Duplicate
MSA Method of Standard Additions

NBS National Bureau of Standards
nCi/g nano curries per gram
NFSS Niagara Falls Storage Site
NIST National Institute of Standards and Technology
NYSDEC New York State Department of Environmental Conservation

O/G Oil and Grease
OC-PEST Organochlorine Pesticides
OLM Organic Laboratory Method

P.E. Professional Engineer
PAH Polynuclear Aromatic Hydrocarbon
PCBs Polychlorinated Biphenyls
pCi/g Picocuries Per Gram
pCi/L Picocuries Per Liter
ppb parts per billion
PPE Personal Protective Equipment
ppm parts per million
PVC Polyvinyl Chloride

QA/QC Quality Assurance/Quality Control
QAPP Quality Assurance Project Plan
Ra Radium
RAM Radioactive Material
RCRA Resource Conservation and Recovery Act
RDL Reporting Limit



LIST OF ACRONYMS/ABBREVIATIONS
(Continued)

REC Recovery (% rec)
RF Response Factor
RI Remedial Investigation
RP Replicate
RPD Relative Percent Difference
RRT Relative Response and/or Retention Time
RSD Relative Standard Deviation
RSO Radiation Safety Officer
RT Retention Time

SM Site Manager
SOP Standard Operating Procedure
SOW Scope of Work
SPCC System Performance Check Compound
SRM Standard Reference Material
SRM Standard Reference Material
SSHO Site Safety and Health Officer
SSHP Site-Specific Safety and Health Plan
SVOC Semi-Volatile Organic Compound
SW-846 Test Methods for Evaluating Solid Waste
SZ Support Zone

TAL Target Analyte List (Inorganic-related)
TCE Trichloroethene
TCL Target Compound List (Organic-related)
TEDE Total Effective Dose Equivalent
Th Thorium
TOC Total Organic Carbon
TWA Time Weight Average

U Uranium
µg/L micrograms per liter (ppb)
µg/kg micrograms per kilogram (ppb)
UN United Nations
USACE U.S. Army Corps of Engineers
USAERDC U.S. Army Engineering Research and Development Center
USCG United States Coast Guard
USEPA U.S. Environmental Protection Agency
USGS United States Geological Survey
UTM Universal Trans Mercator

VOC Volatile Organic Compound
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SECTION 1

1.0  INTRODUCTION

The reader is referred to Section 1.0 of the Field Sampling Plan (FSP) to obtain information on
project introduction and background for the Niagara Falls Storage Site (NFSS) remedial
investigation activities.
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SECTION 2

2.0   SCOPE AND OBJECTIVES

Maxim Technologies was contracted by the Buffalo District of the U.S. Army Corps of Engineers
to conduct a Remedial Investigation and Feasibility Study (RI/FS) at the Niagara Falls Storage Site
under the Formerly Utilized Site Remedial Action Program (FUSRAP).  The following sections
describe the scope of work to be performed and the objectives of the project.

2.1  Scope of Work Activities

The following sections summarize the scope of work activities to be performed throughout all the
stages of  this project.  The Scope of Work provided by the USACE is attached as Appendix D of
the FSP.

2.1.1  Task 1 - Records Review and Evaluation

The records review and evaluation task will begin with a review of the significant records for the
NFSS concerning site history, geology, concentrations of radiological wastes and contamination, and
stakeholder opinions and preferences.  Although negligible data exists on chemical contamination,
the site history is relatively complete and is suggestive of potential chemical contaminants of
concern.  The review will include data on FUSRAP vicinity properties and landfills adjoining the
NFSS.

In addition to the review of the NFSS records, a review of the Fernald, Ohio K-65 residues have been
summarized and presented as a separate paper for the USACE Buffalo District review (a draft of this
paper was submitted June 1, 1999).  The task includes a review and summary of potentially
applicable technologies and/or disposal options that may also be appropriate to the K-65 residues
at the NFSS.

2.1.2  Task 2 - Visual Site Inspection

Prior to the preparation of the project plans, Maxim conducted a visit to the NFSS on April 20, 1999.
The purpose of the site visit was to conduct a visual survey and inspection to determine any
information not previously noted, such as the location of wells, debris, and visual evidence of
contamination.  The Maxim personnel were accompanied by representatives from the Buffalo
District on this site visit.  A more detailed walkover survey of the entire project area was conducted
during July 13-16, 1999.  At the completion of this task, deliverables include:  a civil survey of the
site, generation of a site map, and a determination of the ownership of all properties bounding the
site.  The results from the information gathered during this task will be used in the preparation of
work plans and will be summarized in the RI report.
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2.1.3  Task 3 - Landfill Survey

The landfill survey task will include a nationwide search to identify available landfills and the
likelihood that they are licenced/permitted to accept the low-level, high-activity K-65 residues to
establish whether off-site disposal is legally possible.  As part of this task, Maxim will also obtain
acceptance criteria from landfills surveyed, and if the acceptance criteria warrants, identify candidate
treatment strategies for the residues required to obtain acceptance.  Additionally, this task will
identify recycling options for the high-activity residues.  Landfill survey findings will be summarized
in a separate paper and documented in final RI report.

2.1.4  Task 4 - Identify Appropriate, Relevant and Applicable Regulations (ARARs)

This task focuses on proposing a list of ARARs based on a review of pertinent regulations and
communications with interested parties such as the New York State Department of Environmental
Conservation (NYSDEC) that might apply to NFSS.  This list should include justification of
potential ARARs for this CERCLA action.  The ARARs then will be used to develop sampling
strategies, propose remedial action levels and preliminary identification of remedial alternatives,
considering both the removal of residues from the secure cell and where the residues remain under
a long-term cap.  The task will also include preparing preliminary guidance pertaining to the
establishment of contamination cleanup criteria for the NFSS.

2.1.5  Task 5 - Data Summary and Needs Determination

The purpose of this task is to summarize the existing chemical and radiological characterization data
and determine the chemical and radiological data requirements needed to complete the RI report.
In addition, Maxim is required to document the data needs and collection options as necessary for
the alternatives, including soil and groundwater contaminants (radiological and chemical) as well
as groundwater flow parameters.  All reports will be reviewed to determine if soils in drainage
ditches and other potential transport pathways were verified to be clean.  If such data is not available,
a surficial scan of the property and proposed methodology for performing the scan will be included
in the Field Sampling Plan.  Land ownership and demographics will also be included in the task
deliverable.

2.1.6  Task 6 - Preparation of Field Sampling Plan (FSP)/Quality Assurance Project Plan
(QAPP)

Prior to the performance of any investigatory field work, the FSP for sampling, shipment, and
analysis of collected environmental samples will be submitted to and approved by the USACE
Buffalo District Corps of Engineers virtual team reviewers and the NYSDEC.  The FSP, which
provides documentation of the data collection program, will include chemical and radiological
sampling.  The FSP will be prepared with “Requirements for Preparation of Sampling and Analysis
Plans”, EM-200-1-3, September 1, 1994, as guidance.

Prior to the performance of any field work, a QAPP for sampling, shipment, and analysis will be
submitted to and approved by the USACE Buffalo District Corps of Engineers virtual team reviewers
and the NYSDEC.  This plan will detail project organization and responsibility, describe the
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sampling procedures which will be employed, and detail project specific QA/QC requirements for
the collection and analysis of the samples.  The QAPP will be prepared with “Requirements for
Preparation of Sampling and Analysis Plans”, EM-200-1-3, September 1, 1994 and “Chemical Data
Quality Management for Hazardous, Toxic, Radioactive Waste Remedial Activities”, ER 1110-1-
263, April 30, 1998, as guidance.

2.1.7  Task 7 - Remedial Investigation

The key remedial investigation task activities will involve the collection of environmental data as
specified in the FSP, which will include the data/analytes of concern and proposed number and
placement of the field samples.  The data of concern are the:  usual or frequently measured
parameters presented in the yearly NFSS technical memorandum; potential chemical contaminants
of concern identified in the site history review; extent of soil contamination outside of the Building
401; direction of groundwater flow when local landfills are not pumping water; concentration of
TCL/TAL materials in selected samples for soil and groundwater; and the chemical nature of the
radionuclide constituents of concern.  Overall guidance for data collection activities are included in
ER 1110-1-263.  Based upon the scope of work, biased sampling should be conducted with one-third
of all samples analyzed for full TCL/TAL parameters.  A detailed description of initial Remedial
Investigation Sampling/Analysis activities is included in Section 4 of this FSP.

2.1.8  Task 8 - Interim Action Determination

This task involves the determination of an interim remedial action and structural integrity assessment
of Building 401 and the sampling protocol for the evaluation of potential chemical contamination.
An additional portion of this task is to research and consider potential innovative techniques for
decontamination and provide discussion of these techniques in the evaluation of the fate of the
building.  Historic preservation issues will be considered.  Under this task, the basis for interim
remedial action will be documented and a potential remedial removal action alternative will be
proposed.

Any other areas that may be feasibly remediated under an interim remedial action will be identified
during the investigation of the site.
 
2.1.9  Task 9 - Identify Remediation Areas and Volumes

Under this task, areas requiring remedial action will be defined and volumes of materials (soil,
debris, etc.) to be remediated will be determined.  Calculations of volumes of contaminated material
within Building 401 and for soil external to Building 401 will be made.  No additional volume
determinations must be made for material within the waste containment structure.

2.1.10  Task 10 - Preparation of Site Safety and Health Plan (SSHP)

Prior to the performance of any field work, a SSHP and Radiation Protection Plan (RPP) for
sampling, shipment and analysis will be submitted to and approved by the USACE Buffalo District
Corps of Engineers virtual team reviewers and the NYSDEC.  The SSHP will meet the requirements
of the USACE EM 385-1-1 and ER 385-1-80 and comply with 29 CFR 1910.120, Hazardous Waste
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and Emergency Response; New York State Code Rule 56, Asbestos Abatement, 10 CFR 20,
Standards for Protection Against Radiation; 49 CFR 172, Hazardous Materials.  The SSHP will also
address radiation protection as shown in Appendix B of ER 385-1-92.

2.1.11  Task 11 - Preparation of the Quality Control Plan (QCP) and Independent Technical
Review (ITR)

This task involves the preparation of a QCP that details the management plan for execution of all
aspects of the RI project.  The QCP describes the way deliverables are produced and steps that will
be taken to control quality.  The ITR is described in the QCP and will be performed on each element
of the work plan, and all design  and engineering drawings based on the approved proposed plan.
The ITR will focus primarily on the conformance to the approved design and appropriate technical
criteria for function, reliability, and safety.

2.1.12  Task 12 - Community Relations and General Support

This task includes assisting the USACE Buffalo District by providing information regarding site
history, participating in public meetings, preparing written materials and displays, and providing
other support as requested.  The task includes assistance by interfacing with agencies, other
contractors, other districts/divisions within the USACE, government officials, and other
organizations/individuals as requested.

2.1.13  Task 13 - Preparation of the RI Report

The following three sections detail the generation of the RI report.

2.1.13.1  Task 13A - Risk Assessment - This subtask will provide the baseline risk assessment
based on the environmental data (chemical and radiological contamination) gathered in the remedial
investigation.  The report will state if releases of hazardous materials were or were not found.  If
hazardous materials were determined to be released, the baseline risk assessment will be reported
to the protocol established for a chemical contaminant risk assessment.  Should  a radiological
baseline risk assessment be necessary, the USACE will provide further direction.

2.1.13.2  Task 13B - Fate and Transport Modeling - This subtask was deleted from the current
scope of work.

2.1.13.3  Task 13C - Remedial Investigation Report - The RI report subtask will be prepared in
accordance with the guidance document “Guidance for Conduction Remedial Investigations and
Feasibility Studies Under CERCLA”.  Both historical site characterization data and data obtained
from additional field investigations will be used to perform the site characterization.  

2.2  Goals/Objectives

In general, environmental data from this investigation will be used to characterize the radiological
and chemical composition of the surface soil, subsurface soil, surface water, groundwater and
sediments present at the NFSS to a degree that a feasibility study can be completed to recommend
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a mode of remedial action for the site.  The following goals and objectives for the NFSS project were
determined at the June 8-9, 1999 Technical Planning Process Workshop held in Buffalo, New York:

(1) Evaluate absence or presence of chemicals released from the interim waste
containment structure to the first of second groundwater aquifer;

(2) Determine if chemical infiltration is occurring via groundwater into the interim waste
containment structure;

(3a) Determine if hazardous substances and radiological activity at site comply with
ARARs;

(3b) Determine Contaminants of Potential Concern (COPCs);

(4) Define site physical features and characteristics;

(5) Chemically characterize to dispose of the Building 401 building materials;

(6) Chemically characterize soils outside of building;

(7) Radiologically characterize subsurface soils;

(8) Radiologically characterize surface soils to complete delineation;

(9) Radiologically characterize “high-bay” portion of Building 401;

(10) Evaluate potential remedies for the interim waste containment structure; and

(11) Determine nature and extent of contamination posing unacceptable risk.

It should be noted that not all of the objectives identified above are supported in the Scope of Work
Maxim is currently authorized to perform.

2.3  Areas of Study

2.3.1  Summary of Investigation Tasks

Maxim Technologies was contracted by the Buffalo District of the U.S. Army Corps of Engineers
to conduct a Remedial Investigation and Feasibility Study (RI/FS) at the Niagara Falls Storage Site
under the Formerly Utilized Site Remedial Action Program (FUSRAP).  The following sections
describe the field sampling activities to be performed at the NFSS.  Areas of Investigation are
presented in Figure 2-1.

2.3.1.1  Surface Soil Sampling - Surface soil sampling will determine the presence/absence of
chemical or radiological constituents within the top 30 cm (12 in) of the soil column.  These
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constituents could have potentially been deposited in the surface soil from leaks or spills during
former site operations.

A total of 120 boring locations, 30 monitoring well locations, and 10 piezometer locations were
estimated in the proposal submitted by Maxim and accepted by the USACE.  During the Technical
Planning Process workshop held in Buffalo, New York on June 8-9, 1999, the decision was made
to sample surface soil at each proposed boring location.  Maxim plans to use a phased approach to
the collection of samples at the NFSS and will begin with 60 sampling locations.  The rationale for
the surface soil sample location, collection, and laboratory analysis is explained in the following
sections. 

The locations of surface soil samples are shown in the FSP.  The sample number, sample location,
sample origin, and parameters to be analyzed are described in the FSP.  The sampling locations were
chosen based upon: the results of previous investigations, the locations of former buildings, facility
maps, and topography.

Building 401

Seven (7) sampling locations will be located around Building 401.  The rationale in collecting the
surface soil samples from these locations is to identify the presence/absence of contamination due
to the former waste oil/solvent storage area, former/existing diesel and fuel oil underground storage
tanks, former radioactive residue storage, former sludge beds, former paint shop, possible
contamination from offsite sources, and known samples in the area containing TCE, 1,2-
dichloroethene, and elevated levels of radioactivity.

Former Shop Area

Twelve (12) sampling locations will be located in the former shop area.  The rationale in collecting
the surface soil samples from these locations is to identify the presence/absence of contamination
due to the former/existing diesel and fuel oil underground storage tanks and pipelines, former
railroad beds, former radioactive residue storage, and former shop operations.

Former Acidification Area

Twenty-one (21) sampling locations will be located in the former acidification area.    The rationale
in collecting the surface soil samples from these locations is to identify the presence/absence of
contamination due to the former fuel oil storage tanks, former process sewers, former scrap and
waste dump, former sulfuric acid storage, former uranium storage, former radium storage, former
thorium storage, former mixed acid storage, former nitric acid storage, and the former ammonia
manufacturing plant.

Baker Smith Area

Three (3) sampling locations will be located in the Baker Smith area.  The rationale in collecting the
surface soil samples from these locations is to identify the presence/absence of contamination due
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to the former radioactive residue storage, former machine shop, former welding shop, and former
pipe shop.

Former Residue Storage Areas

Four (4) sampling locations will be located in the former residue storage areas which are not
associated with the other sampling locations located in this plan.  The rationale in collecting the
surface soil samples from these locations is to identify the presence/absence of contamination due
to the former radioactive residue storage, absence of radioactive remedial verification data and
former undocumented AEC/USDOE activities at the site.

Previously Uninvestigated Areas

Twelve (12) sampling locations will be located in the previously uninvestigated areas.  The rationale
in collecting the surface soil samples from these locations is to identify the presence/absence of
contamination due to the current possibility of run-on from offsite properties and former
undocumented AEC/USDOE activities at the site.

2.3.1.2   Subsurface Soil Sampling

Subsurface soil sampling will determine the presence/absence of chemical or radiological
constituents below30 cm (12 inches) in the soil column.  These constituents could have potentially
been conveyed through the surface soil by soil water percolation during or after the former site
operations, transferred to the soil from groundwater contact, or transmitted to the soil from burial
of contaminated materials.

A total of 120 boring locations, 30 monitoring well locations, and 10 piezometer locations were
estimated in the proposal submitted by Maxim and accepted by the USACE.  During the Technical
Planning Process workshop held in Buffalo, New York on June 8-9, 1999, the decision was made
to sample surface soil at each proposed boring location.  Maxim plans to use a phased approach to
the collection of samples at the NFSS and will begin with 60 sampling locations.  The rationale for
the subsurface soil sample location, collection, and laboratory analysis is explained in the following
sections. 

2.3.1.2.1  Soil and Rock Sampling Locations -  The locations of the subsurface soil samples are
shown in the FSP.  The sample number, sample location, sample origin, and parameters to be
analyzed are described in the FSP.  The sampling locations were chosen based upon: the results of
previous investigations, the locations of former buildings, facility maps, and topography.

Building 401

Seventeen (17) sampling locations will be located around Building 401.  The rationale in collecting
the subsurface soil samples from these locations is to identify the presence/absence of contamination
due to the former waste oil/solvent storage area, former/existing diesel and fuel oil underground
storage tanks, former radioactive residue storage, former sludge beds, former paint shop, possible
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contamination from offsite sources, and known samples in the area containing TCE, 1,2-
dichloroethene, and elevated levels of radioactivity.

Former Shop Area

Twelve (12) sampling locations will be located in the former shop area.  The rationale in collecting
the subsurface soil samples from these locations is to identify the presence/absence of contamination
due to the former/existing diesel and fuel oil underground storage tanks and pipelines, former
railroad beds, former radioactive residue storage, and former shop operations.

Former Acidification Area

Twenty-one (21) sampling locations will be located in the former acidification area.    The rationale
in collecting the subsurface soil samples from these locations is to identify the presence/absence of
contamination due to the former fuel oil storage tanks, former process sewers, former scrap and
waste dump, former sulfuric acid storage, former uranium storage, former radium storage, former
thorium storage, former mixed acid storage, former nitric acid storage, and former the ammonia
manufacturing plant.

Baker Smith Area

Three (3) sampling locations will be located in the Baker Smith area.  The rationale in collecting the
subsurface soil samples from these locations is to identify the presence/absence of contamination due
to the former radioactive residue storage, former machine shop, former welding shop, and former
pipe shop.

Former Residue Storage Areas

Four (4) sampling locations will be located in the former residue storage areas which are not
associated with the other sampling locations located in this plan.  The rationale in collecting the
subsurface soil samples from these locations is to identify the presence/absence of contamination due
to the former radioactive residue storage, absence of radioactive remedial verification data and
former undocumented AEC/USDOE activities at the site

Previously Uninvestigated Areas

Twelve (12) sampling locations will be located in the previously uninvestigated areas.  The rationale
in collecting the surface soil samples from these locations is to identify the presence/absence of
contamination due to the current possibility of run-on from offsite properties and former
undocumented AEC/USDOE activities at the site.

2.3.1.3  Sediment Sampling (not included in present scope) - Sediment sampling will determine
the presence/absence of chemical or radiological constituents within the top 30 cm (12 inches) of the
sediments found in ditches.  These constituents could have potentially been deposited due to runoff
during former site operations of run-on from offsite properties.
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These samples were not included in the scope of work developed by Maxim and accepted by the
USACE Buffalo District.  However, these samples will be necessary in developing a site risk
assessment due to their importance as pathways.  Maxim plans to use a phased approach to the
collection of samples at the NFSS and will begin with 29 sampling locations.  The rationale for the
sediment sample location, collection, and laboratory analysis is explained in the following sections.

2.3.1.3.1  Sediment Sampling Locations:  The locations of sediment samples are shown in the FSP.
The sample number, sample location, sample origin, and parameters to be analyzed are described
in the FSP.  The sampling locations were chosen based upon: the results of previous investigations,
the locations of former buildings and operations, facility maps, and topography.

Central Ditch

Seven (7) sampling locations will be located along the Central Ditch.  The rationale in collecting
sediment samples from these locations is to identify the presence/absence of contamination due to
possible contamination due to runoff from the mixed acid storage, possible contamination from
offsite sources, and known samples from the ditch containing elevated levels of magnesium and
thallium.

West Ditch

Two (2) sampling locations will be located along the West Ditch.  The rationale in collecting
sediment samples from these locations is to identify the presence/absence of contamination due to
possible contamination due to runoff from the Baker Smith area and possible contamination from
offsite sources.

South 31 Ditch

Three (3) sampling locations will be located along the South 31 Ditch.  The rationale in collecting
sediment samples from these locations is to identify the presence/absence of contamination due to
possible contamination due to runoff from the Building 401 area, possible contamination from offsite
sources, and known samples from the ditch containing elevated levels of copper, magnesium and
zinc.

South 16 Ditch

Three (3) sampling locations will be located along the South 16 Ditch.  The rationale in collecting
sediment samples from these locations is to identify the presence/absence of contamination due to
possible contamination due to runoff from the Building 401 area, possible contamination due to
runoff from the former shop area, and  possible contamination from offsite sources.

“N” Street North Ditch

Three (3) sampling locations will be located along the “N” Street North Ditch.  The rationale in
collecting sediment samples from these locations is to identify the presence/absence of
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contamination due to possible contamination due to runoff from the former radioactive residue
storage area and possible contamination from offsite sources.

“O” Street North Ditch

Two (2) sampling locations will be located along the “O” Street North Ditch.  The rationale in
collecting sediment samples from these locations is to identify the presence/absence of
contamination due to possible contamination due to runoff from the former radioactive residue
storage area and possible contamination from offsite sources.

MacArthur Street West Ditch

Three (3) sampling locations will be located along the MacArthur Street West Ditch.  The rationale
in collecting sediment samples from these locations is to identify the presence/absence of
contamination due to possible contamination from offsite sources and known samples from the ditch
containing PCBs and elevated levels of thallium and zinc.

Other Miscellaneous Ditches

Nine (9) sampling locations will be located along other Miscellaneous Ditches.  The rationale in
collecting sediment samples from these locations is to identify the presence/absence of
contamination due to possible contamination from offsite sources and possible contamination due
to former waste oil and solvent storage.

2.3.1.4 Surface Water Sampling

Surface water sampling will be performed to determine the presence/absence of chemical/
radiological constituents in the ditches within the NFSS.

2.3.1.4.1  Surface Water Sampling Locations - The locations of surface water samples are shown
in the FSP.  The sample number, sample location, sample origin, and parameters to be analyzed are
described in the FSP.  The sampling locations were chosen based upon: the results of previous
investigations, the locations of former buildings and operations, facility maps, and topography.

Central Ditch

Seven (7) sampling locations will be located along the Central Ditch.  The rationale in collecting
surface water samples from these locations is to identify the presence/absence of contamination due
to possible runoff from the mixed acid storage, possible contamination from offsite sources, and
known samples from the ditch containing elevated levels of magnesium and thallium.

West Ditch

Two (2) sampling locations will be located along the West Ditch.  The rationale in collecting surface
water samples from these locations is to identify the presence/absence of contamination due to
possible runoff from the Baker Smith area and possible contamination from offsite sources.
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South 31 Ditch

Three (3) sampling locations will be located along the South 31 Ditch.  The rationale in collecting
surface water samples from these locations is to identify the presence/absence of contamination due
to possible runoff from the Building 401 area, possible contamination from offsite sources, and
known samples from the ditch containing elevated levels of copper, magnesium and zinc.

South 16 Ditch

Three (3) sampling locations will be located along the South 16 Ditch.  The rationale in collecting
surface water samples from these locations is to identify the presence/absence of contamination due
to possible runoff from the Building 401 area, possible contamination due to runoff from the former
shop area, and  possible contamination from offsite sources.

“N” Street North and South Ditches

Two (2) samples will be collected from the “N” Street North and South ditches.  The rationale in
collecting surface water samples from these locations is to identify the presence/absence of
contamination due to possible runoff from the former radioactive residue storage area and possible
contamination from offsite sources.

“O” Street North and South Ditches

Five (5) sampling locations will be located along the “O” Street North Ditch and three (3) surface
water samples will be collected from the “O” Street South Ditch.  The rationale in collecting surface
water samples from these locations is to identify the presence/absence of contamination due to
possible runoff from the former radioactive residue storage area and possible contamination from
offsite sources.

MacArthur Street West Ditch

Three (3) sampling locations will be located along the MacArthur Street West Ditch.  The rationale
in collecting surface water samples from these locations is to identify the presence/absence of
contamination due to possible offsite sources and known samples from the ditch containing PCBs
and elevated levels of thallium and zinc.

Other Miscellaneous Ditches

Nine (9) sampling locations will be collected from other Miscellaneous Ditches.  The rationale in
collecting surface water samples from these locations is to identify the presence/absence of
contamination due to possible offsite sources and possible releases from former waste oil and solvent
storage areas.
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2.3.1.5  Groundwater Sampling

Groundwater sampling will determine the presence/absence of chemical or radiological constituents
within the groundwater.  These constituents could have potentially been deposited in the surface
soils, subsurface soils, or sediments during former site operations.  With percolation of water through
these media, the constituents could have been transferred to the groundwater.

A total of 120 boring locations, 30 monitoring well locations, and 10 piezometer locations were
estimated in the proposal submitted by Maxim and accepted by the USACE.  During the Technical
Planning Process workshop held in Buffalo, New York on June 8-9, 1999, the decision was made
to sample groundwater at each proposed boring location.  Maxim plans to use a phased approach to
the collection of samples at the NFSS and will begin with 60 sampling locations.  The rationale for
the groundwater sample location, collection, and laboratory analysis is explained in the following
sections. 

2.3.1.5.1  Groundwater Sampling Locations

The locations of groundwater samples are shown in the FSP.  The sample number, sample location,
sample origin, and parameters to be analyzed are described the FSP.  The sampling locations were
chosen based upon: the results of previous investigations, the locations of former buildings, facility
maps, and topography.

Building 401

Fourteen (14) sampling locations will be located around Building 401.  The rationale in collecting
the groundwater samples from these locations is to identify the presence/absence of contamination
due to the former waste oil/solvent storage area, former/existing diesel and fuel oil underground
storage tanks, former radioactive residue storage, former sludge beds, former paint shop, possible
contamination from offsite sources, and known samples in the area containing TCE, 1,2-
dichloroethene, and elevated levels of radioactivity.

Former Shop Area

Eight (8) sampling locations will be located in the former shop area.  The rationale in collecting the
groundwater samples from these locations is to identify the presence/absence of contamination due
to the former/existing diesel and fuel oil underground storage tanks and pipelines, former railroad
beds, former radioactive residue storage, and former shop operations.

Former Acidification Area

Twenty-one (21) sampling locations will be located in the former acidification area.    The rationale
in collecting the groundwater samples from these locations is to identify the presence/absence of
contamination due to the former fuel oil storage tanks, former process sewers, former scrap and
waste dump, former sulfuric acid storage, former uranium storage, former radium storage, former
thorium storage, former mixed acid storage, former nitric acid storage, and the former ammonia
manufacturing plant.
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Baker Smith Area

Three (3) sampling locations will be located in the Baker Smith area.  The rationale in collecting the
groundwater samples from these locations is to identify the presence/absence of contamination due
to the former radioactive residue storage, former machine shop, former welding shop, and former
pipe shop.

Former Residue Storage Areas

Three (3) sampling locations will be located in the former residue storage areas which are not
associated with the other sampling locations located in this plan.  The rationale in collecting the
groundwater samples from these locations is to identify the presence/absence of contamination due
to the former radioactive residue storage, absence of radioactive remedial verification data and
former undocumented AEC/USDOE activities at the site.

Previously Uninvestigated Areas

Eleven (11) sampling locations will be located in the previously uninvestigated areas.  The rationale
in collecting the groundwater samples from these locations is to identify the presence/absence of
contamination due to the current possibility of run-on from offsite properties and former
undocumented AEC/USDOE activities at the site.

2.3.1.5.2  In-situ Permeability Testing:  After development of monitoring wells, Maxim shall
determine for each well the in-situ permeability of the screened water-bearing strata in accordance
with the Bouwer and Rice Method (1976, "A Slug Test for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Partially Penetrating Wells").  The Aqtesolv computer
software package may be used to graph the drawdown vs. time curves and to calculate the value of
hydraulic conductivity.  

The in-situ permeability testing will be conducted using the following method.  The depth of water
(from the top of the PVC casing), will be measured with an electronic pressure transducer (or data
logger) and electronic water level indicator.  A PVC bailer of known volume, which will be filled
with DI water and sealed at both ends, will be lowered into the water column (a slug-in test).
Immediately after the bailer is lowered, the water levels will be monitored and recorded by a Hermit
1000C Data Logger.  If an electronic water level indicator is used, the water level will be measured
every 5 to 10 seconds during the first 2 minutes and then every 30 seconds until the well stabilizes.
After the well has stabilized, the bailer will be removed and the test will be repeated as a slug-out
test.  No water or other liquid may be introduced into the well other than formation water from that
well.  If the well stabilizes in 15 minutes or less, the slug test will be performed at least three times.
If the well is slow to recharge (15 minutes or more), fewer than three tests may be conducted. For
wells in which the screened interval intersects the vadose zone/phreatic zone interface, only slug out
test data will be used.

2.3.1.5.3  Piezometer/Well Development:  The development of the wells will be performed in
accordance with the Corps of Engineers guidance manuals, Requirements for the Preparation of
Sampling and Analysis Plans, EM 200-1-3, September 1, 1994, and Monitor Well Design,
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Installation, and Documentation at Hazardous and/or Toxic Waste Sites, EM 1110-1-4000,
November 1, 1998.

After each well has been constructed, but not sooner than 48 hours after grouting is completed,
Maxim shall direct a program for the development of the well by pumping and surging or bailing and
surging, without the use of acids, dispersing agents or explosives.  Development shall continue for
a maximum period of 6 hours, or until the following criteria are met:

a) The water is clear.
b) There is less than 0.1 feet of sediment in the well.
c) Five times the standing borehole volume has been removed, along with five times the

volume of any water lost to the well during drilling or construction.

No water or other liquid may be introduced into the well other than uncontaminated water from that
well.  A submersible pump shall be used to develop the wells if possible.  Otherwise, if wells have
slow recharge, they may be hand bailed.  

As part of the well development, the interior of the well (including the cap) will be washed with
formation water.  The washing should remove materials such as grout, bentonite and sand from the
interior of the well.  The washing will occur initially and at the mid-point of the development.

All well development water will be managed in accordance with procedures described in Section 7
of the FSP.

2.3.1.6  Wipe Sampling (not included in present scope) - Wipe sampling will determine the
presence/absence of limited chemical or radiological constituents on the surfaces of structural
elements, such as beams, columns, walls, floors, and ceilings.  These constituents could have
potentially been deposited on the structural elements during former site operations.

2.3.1.6.1  Demolition Survey Rationale:  The wipe samples were not included in the scope of work
developed by Maxim and accepted by the USACE Buffalo District.  However, these samples will
be necessary in developing an engineering evaluation, cost estimate, and bid documents for the
demolition of Building 401.  There is no current plan for the collection of wipe samples at the NFSS.
If the USACE chooses to implement this type of sampling, the rationale for the sample location,
collection, and laboratory analysis is explained in the following sections.  The wipe sampling survey
will determine the quantity and location of PCB or radiologically contaminated materials located
within Building 401.

2.3.1.6.2  Wipe Sampling Locations:  Wipe sampling will be conducted in Building 401.  Samples
will be collected from beams, columns, walls, floors, and ceilings.

2.3.1.7  Asbestos Sampling (not included in present scope) - Asbestos sampling will detect the
presence/absence of the constituent in various materials used in the construction and remodeling of
the buildings.  Asbestos was a common building material typically used for its good insulating
qualities prior to the 1980's when it was determined to be related to several diseases including
cancer.  
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2.3.1.7.1  Demolition Survey Rationale:  These samples were not included in the scope of work
developed by Maxim and accepted by the USACE Buffalo District.  However, these samples will
be necessary in developing an engineering evaluation, cost estimate, and bid documents for the
demolition of Building 401.  There is no current plan for the collection of asbestos samples at the
NFSS.  If the USACE chooses to implement this type of sampling, the rationale for the sample
location, collection, and laboratory analysis is explained in the following sections.  The survey will
determine the types, quantities, and condition of asbestos containing materials located within
Building 401.

2.3.1.7.2  Asbestos Sampling Locations:  Asbestos sampling will be conducted in Building 401.
Samples will be collected from all suspected asbestos containing materials.

2.3.1.7.2.1  Asbestos Sample Collection

Asbestos samples will be collected from all suspected asbestos containing materials. Prior to
collection, samples will be wetted with a surfactant and water mixture.  Samples will be collected
with coring tubes, knifes, or other tools and placed in a small clean zip-lock type plastic bag.
Samples are to be kept moist.  Proper respiratory protection will be worn when sampling the
material.  If layers of material are discovered, (i.e., floor tile and mastic) the associated chain of
custody form will be noted that all layers of material will be tested.  This information will be
recorded in the daily field log.

2.3.1.8   Lead Paint Sampling (not included in present scope) - Lead paint sampling will detect
the presence/absence of the constituent in layers of paint on various materials in the building.  Lead
paint was a very common coating material on all types of building materials and equipment until the
1980's.

2.3.1.8.1  Demolition Survey Rationale:  These samples were not included in the scope of work
developed by Maxim and accepted by the USACE Buffalo District.  However, these samples will
be necessary in developing an engineering evaluation, cost estimate, and bid documents for the
demolition of Building 401.  There is no current plan for the collection of lead paint samples at the
NFSS.  If the USACE chooses to implement this type of sampling, the rationale for the sample
location, collection, and laboratory analysis is explained in the following sections.  The survey will
determine the types, quantities, and condition of painted elements located within Building 401.

2.3.1.8.2  Lead Paint Sampling Locations:  Lead paint sampling will be conducted in Building 401.
Samples will be collected from painted areas on beams, columns, walls, floors, ceilings, and other
painted items.

2.3.1.8.2.1  Sample Collection

Lead paint samples will be collected from all painted surfaces.  Paint chips will be scraped off of the
painted surfaces with a stainless steel knife and placed in a small clean zip-lock type plastic bag.
Proper respiratory protection will be worn when sampling the material.  If several layers of paint are
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discovered, the associated chain of custody form will be noted that all types/layers of paint will be
tested.  This information will be recorded in the daily field log.

2.3.1.9  Building 401 Demolition Survey (not included in present scope) - Reports have been
made that the structural integrity of Building 401 was in question.  The building has not been heated
or maintained since the boron separation plant was discontinued in 1971.  Holes, peeling paint, and
broken floor tiles have been observed in this building.

2.3.1.9.1  Rationale:  This survey was not included in the scope of work developed by Maxim and
accepted by the USACE Buffalo District.  However, this survey will be necessary in developing an
engineering evaluation, cost estimate, and bid documents for the demolition of Building 401.  If the
USACE chooses to implement this type of survey, the rationale is explained in the following
sections.  The survey will determine the types, quantities, and condition of building materials and
structural elements located within Building 401.  Also, the historical character of the building will
be examined and a determination of the historical significance will be accomplished.

2.3.1.9.2 Survey Parameters:  The following parameters will be included as items in the demolition
survey if they are present at the site: structural elements;  roof or roofing system; exterior walls;
interior walls;  floors and platforms;  architectural elements (doors, windows, ceilings, etc.);  pits,
trenches, and sumps;  electrical and plumbing systems;  process equipment;  and basements, crawl
spaces, and foundations.

If possible, the original building specifications and drawings will be reviewed with emphasis on the
items listed in Section 2.3.1.9.2.  The specifications will be compared to the current conditions at
Building 401.

Each of the items described above in Section 2.3.1.9.2 will be inspected as they apply to Building
401.

The structural elements (beams, columns, and connections) will be examined for type (reinforced
concrete, steel, or wood), construction system (free or x-braced, types of moment and shear
connections, and column shape and design), current condition, and potential for future condition
degradation.  Load capacities for the structural elements will be estimated.

The roof or roofing systems of the building will be examined for type (composition, asphalt shingle,
slate, etc.), current condition, and potential for future condition degradation.  Load capacities for the
roofing will be estimated.

Exterior walls will be examined for material of construction, building system integration (load
bearing, shear, sheathing, etc.), current condition, and potential for future condition degradation.  If
walls are determined to be integral to the structural soundness, a load capacity for the wall will be
estimated.

Interior walls will be examined for material of construction, building system integration (load
bearing, shear, sheathing, etc.), current condition, and potential for future condition degradation.  If
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walls are determined to be integral to the structural soundness, a load capacity for the wall will be
estimated.

The floors and platforms will be examined for material of construction, building system integration,
guardrail position, current condition, and potential for future condition degradation.  This
examination will include ladders, stairs, halls, and passageways if they are present.  If the floors and
platforms are determined to be integral to the structural soundness, a load capacity will be estimated.

Architectural elements such as doors, windows, ceilings will be examined for material composition,
current condition, and potential for future condition degradation.

Pits, trenches, and sumps will be examined for purpose, material of construction, condition and
contents, and coverings.

Electrical and plumbing systems will be examined for the presence of hazardous materials (lead pipe,
PCB containing ballasts or capacitors).

The process equipment that is currently in Building 401 will be examined for location and type,
purpose, size and approximate weight, potential for contamination, and accessibility for removal
from the structure.

Basements, crawl spaces, and foundations will be examined for presence and type (spread footings,
strip footings, driven piles) if they can readily be determined without excavation.

Each room will be examined and measured.  Thicknesses, areas, and volumes of materials will be
measured and placed on a scaled drawing of the building.  Dimensions of features will be estimated
to the nearest 0.3 m (1 ft), with the exceptions being items of significance

2.3.1.10 Site Survey - The site survey will ensure the horizontal and vertical control of the outdoor
sampling points contained within this plan.  These points can be used to reference locations and
elevations of various site features, wells, and sample locations.

2.3.1.10.1  Rationale:  The purpose of the site survey will be to ensure repeatability of
measurements and locate areas that potentially will undergo remedial activities.

2.3.1.10.2  Survey Parameters:  The topographic survey will be completed at the end of each phase
of field work.  All survey data will be listed in tabular form including coordinates and elevations for
all borings, wells, and reference marks.

2.3.1.10.2.1  Tie-in of Existing and Future Locations

Existing features, such as monitoring wells, will be included in the initial survey to ensure
completeness and accuracy for subsequent measurements.  Several benchmarks will be established
across the site to easily tie-in coordinates and elevations of future borings, sample locations,
piezometers, and monitoring wells.  Benchmarks will be placed on permanent features that will not
be removed during remedial activities.
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2.3.1.10.2.2   Procedures

Measurements

Measurements will be performed with qualified personnel using a total station with a minimum
resolution of a six-minute gun.  Coordinates will be tied into the State Plane Coordinate System
(SPCS).

Field Measurement Procedure and Criteria

Coordinates and elevations shall be established for each boring, sediment sample, piezometer, and
monitoring well location.  The horizontal coordinates will be determined to the nearest 30 cm (1 ft)
and will be referenced to the SPCS.  Ground surface elevations will be provided for the coordinates
to the closest 0.3 cm (0.01 ft) and will be referenced to the National Geodetic Vertical Datum of
1929.  Where piezometers or monitoring wells are located, the elevations of the ground surface and
the top of the casing will be provided.

2.3.1.11  Walkover Survey (not included in present scope) - To confirm the effectiveness of prior
remedial actions performed at the NFSS, a radiological walkover survey will be performed at the
site.  This scan will be concentrated on, but not limited to, areas which have undergone direct
remedial activities.

2.3.1.11.1  Rationale:  This walkover survey was not included in the scope of work developed by
Maxim and accepted by the USACE Buffalo District.  However, in Task 5 from the USACE scope
of work, a walkover survey was to be included if data from previous investigations was not found.
Verification sampling for the West Ditch and Central Ditch was found in “Verification of 1983 and
1984 Remedial Actions, Niagara Falls Storage Site, Lewiston, New York”.  This data, collected prior
to 1986, included no samples that were taken on the site.

In the July 1987 report, “Interim Report (Phase II) - Verification Survey of DOE Property - Niagara
Falls Storage Site”, 29 areas were determined to have elevated direct contact gamma radiation.  The
location of this survey included the northeast corner of the property near the former location of
Building 434 and north of Building 401 and the shop area.  Concentrations as high as 1,300 pCi/g
were found in surface soils.  In all other reports that were reviewed, no other on site verification data
was found following the remedial actions.

2.3.1.11.2  Procedures:  The survey will be performed using a hand-held, portable sodium iodide
(NaI), thallium-activated (NaI [Th]) gamma radiation survey instrument to determine radiation
levels. This instrument is ideally suited for rapid measurement of low level environmental radiation;
providing nearly instantaneous measurement results.

All sampling points will be surveyed using a kinematic “stop and go” Global Positioning System
(GPS).  With this type of survey, the grid sampling points can be located to an accuracy of greater
than 3 cm (0.1 ft) in less than one minute.  To achieve these results, a minimum of four satellites are
tracked at all times; additionally, two ground based receivers must be placed at known positions.
The coordinate positions of these two stations must be specified to within 5 cm (2 in).  Surveying
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is accomplished by a crewman with a backpack receiver and antenna.  The antenna is placed on the
ground at the location to be surveyed and the northing, easting and elevation coordinates of each
point are then electronically recorded.

2.3.1.11.3   Field Measurement Procedure and Criteria:  A walkover gamma radiological survey
will be performed to delineate areas of elevated radioactivity over the entire site with emphases in
the areas were remedial activity has occurred.  These areas include: the Baker Smith area, the Shop
area, Building 401 area, Acidification area, and the area surrounding the former Building 434 residue
storage area.  Also included in the survey will be the Central, West, South 16, and South 31 Ditches.
The survey will also identify potential locations for subsequent soil sampling and analysis.

The walkover will be performed on an initial 15.2 m by15.2 m (50 ft by 50 ft) grid over the entire
site.  Samples will be collected along the major ditches (Central, West, South 16, and South 31) at
7.6 m (25 ft) intervals.  In the event that elevated readings are found, the grid spacing will be
tightened around the elevated readings.
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SECTION 3.0

3.0  HAZARD IDENTIFICATION AND RISK ANALYSIS

3.1  Preliminary Evaluation

A preliminary evaluation of each area of study, the overall site characteristics and hazards associated
with investigative tasks was performed by the Site Manager,  the Project Health and Safety Officer
and the Radiation Protection Officer prior to preparation of this document.  This preliminary
evaluation identifies hazardous conditions and will aid in the selection of appropriate employee
protection methodologies and PPE.  Evaluation of work site characteristics and hazards is an
on-going process and will continue throughout the duration of the project.  

Chemical and radiological contamination may be encountered  in the areas of study during sampling
activities. The primary physical hazards during this project are hazards associated with operation of
the drill rigs and other sampling equipment; slip/trip/fall hazards in the form of  uneven grades,
ditches, culverts, animal burrows, brushy or overgrown areas of the site; wet, muddy, slick, icy
surfaces; and  electrical hazards associated with above and below ground utilities and the use of
portable generators during some on-site activities. 

Hazards associated with the tasks described in Section 2.0, are identified and addressed in the
following sections and tables of this Site Safety and Health Plan.

3.2  Hazard Identification

Hazards or conditions that may pose hazards are identified so that site workers can be adequately
protected.  Emphasis is placed on identifying conditions that may cause death or serious harm and
the protective measure implemented to avoid such hazards.  All site workers must be diligent in
identifying hazards in the work place and should bring them to the attention of supervisory
personnel.

Physical hazards potentially present while conducting field operations at this site are: unsure footing;
trip, slip, and fall; cold/hot weather; equipment operations; electrical; noise; fire; and biological
hazards.

Chemical hazards will include those associated with, or resulting from contacting impacted media
in the form of soils,  surface water and sediments during sampling activities, chemical preservatives
used during the preservation of analytical samples, and decontamination fluids.   Material Safety
Data Sheets (MSDS) for chemical preservatives are found in Appendix A.

Radiological hazards which pose a potential threat to on-site workers may also be present at the
facility.  These hazards have been identified and specifically addressed in the Radiation Protection
Plan presented in Appendix B.  Radiological safety information and procedures such as radiological
contaminants of concern, radioactive material monitoring requirements, radworker training, and
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radiation monitoring of personnel, equipment, sampled media and investigation derived waste are
also discussed within this SSHP.  

A list of possible chemical and radiological hazards that may be encountered during this
investigation is presented in Table 3- 1.  Information included in this table includes: chemical name,
Threshold Limit Value (TLV) and Permissible Exposure Limits (PEL) (if available), symptoms of
exposure, route of exposure, media, action levels and work practice controls. 

3.3  Risk Analysis - Site Wide

Hazards identified in this section exist at the site regardless of the investigative task being
performed, and have the potential to cause death or serious injury.  Hazards that are inherent to
specific tasks will be discussed in Section 3.5 through 3.34.  If additional hazards are identified
during the performance of any task, additional protective measures will be implemented.

It is anticipated that the field operations associated with this project will commence in the fall and
winter of 1999.

A Site Activity Hazard Analysis has been performed, and is presented in Table 3-2 of this document.

3.3.1  Physical Hazards

3.3.1.1  Electrical Hazards

3.3.1.1.1  Above-Ground Utilities:  Utilities of this type are present at the site and may be
encountered at some areas of concern.

3.3.1.1.2 Underground Utilities:  Underground utilities could potentially be present at the site.
However, the potential for encountering these hazards is only present during intrusive site activities.

3.3.1.1.3 Electrical Equipment:  Portable electrical generators and electrical powered equipment
may be used during sampling and decontamination activities potentially exposing site workers to
electrical shock hazards.

3.3.1.2  Fire - Many sampling locations are in unpaved, over-grown areas, which presents a fire
hazard when driving low profile vehicles equipped with catalytic converters in these areas.

3.3.1.3  Trip/Slip/Fall - Trip/slip and fall hazards are present during these operations. Slip/trip/fall
hazards may be present in the form of  uneven grades, ditches, culverts, animal burrows, brushy or
overgrown areas of the site, wet, muddy, slick, icy surfaces.

3.3.1.4  Noise Hazards - No high noise areas in excess of 85 dBA are present on the site. 

3.3.1.5  Thermal Stress - During the time of year the field sampling will be performed, the weather
conditions in the study area may range from below freezing to daily highs well above 60 degrees
Fahrenheit.  This range in temperatures can subject site workers to conditions which can contribute
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to an increased potential for hypothermia and/or heat stress/stroke during performance of on-site
activities. 

3.3.1.5.1  Heat Stress/Stroke:  The potential for heat stress at the site will be variable depending
upon the temperature at the time the field investigation is being performed. Daytime high
temperatures exceeding 70o F increase the potential for heat related illnesses to occur.  Sampling
personnel will be wearing Tyvek coveralls, overboots and gloves which limit the bodies ability to
dissipate heat.

3.3.1.5.2  Cold Stress/Hypothermia:  The potential for cold stress/hypothermia will be variable
depending upon the temperature at the time this task is being performed.  The potential for
hypothermia also increases with increasing wind speed.  

3.3.1.6  Flying Debris - Flying debris is not a site-wide hazard.  Some equipment, such as drill rigs,
used during specific tasks may generate flying debris.  These hazards are addressed in the task
specific portion of this plan.

3.3.1.7  Pinch/Puncture/Shear - These hazards may exist in buildings and support vehicles used
during performance of this investigation.

3.3.2  Chemical Hazards

The potential chemical hazards that could be encountered during on-site activities are presented in
Table 3-1.  During RI activities on the site, volatile organic compounds, nitroaromatics, heavy
metals, petroleum and petroleum derivatives and radiological contaminants such as thorium, radium
and radon gas could be encountered. 

Common compounds used in sample preservation also present chemical hazards to on-site workers.
Chemical reagents expected to be used during investigative activities include hydrochloric acid,
nitric acid, sodium hydroxide, methanol (in 5-ml fully-encapsulated Teflon ampules) and sodium
bisulfate (in 5-ml fully-encapsulated, Teflon ampules). All of these compounds will be properly
labeled and stored in appropriate containers. Material Safety Data Sheets for all preservatives are
presented in Appendix A.

3.3.3  Biological Hazards

The personnel involved in activities at the site may be exposed to threats from biological hazards
such as ticks, spiders, rodents, and snakes. Irritant plants such as poison ivy, poison oak, poison
sumac, and greenbriar may occur near sampling locations and may pose a hazard to project
personnel.

Table 3-3 lists poisonous spiders and other animals and plants common to the work area.
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3.3.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO) is not expected to be encountered at this site. There has been no
history of storage, use or disposal noted on those portions of the NFSS which will be investigated
during the RI/FS.  The former use of portions of the facility which are included in this investigation
as a TNT manufacturing plant, specifically the Acid Production Area, increase the potential for
encountering TNT and other nitroaromatic compounds in this area.  Based upon analytical data from
previous investigations, the presence of nitroaromatic compounds in explosive concentrations is not
anticipated. 

3.3.5  Radiological Hazards

The historic use of the facility and the storage of radiological waste materials at the facility are
described in Section 2 of the SSHP.  Soils in areas of the site which are outside of the Waste
Containment Structure have previously been released by the Department of Energy using 5/15 pCi/g
criteria (40CFR192) with a U-238 concentration limit of 75 pCi/g.  Radiological hazards for any
individual are not anticipated to exceed a total effective dose equivalent of 100 mrem TEDE
(USACE ALARA) during this investigation.  The Radiation Protection Plan presented in Appendix
B details the methodologies which will be employed to monitor site workers, equipment, sampled
media and investigation derived wastes.  

3.4  Action Levels and Hazard Mitigation/Site-Wide Hazards

Action levels and mitigation methods which will be employed to address site-wide hazards are
addressed and identified in Tables 3-1, 3-2, the SOPs presented in Appendix C, and the Radiation
Protection Plan presented in Appendix B. 

3.4.1  Physical Hazards

3.4.1.1  Electrical Hazards

3.4.1.1.1  Above-Ground Utilities:  These hazards are not present at all sampling locations at the
NFSS.  Maxim will locate all sampling locations in such a manner as to prevent sampling equipment
from coming within 25 feet of any aboveground utility lines.

3.4.1.1.2  Underground Utilities:  Maxim's Site Manager  will contact the New York one-call utility
locator service (1-800-892-7962)  and non-subscriber local utilities a minimum of seven days in
advance of the anticipated sampling date so that the utility lines will be clearly marked prior to the
initiation of intrusive site activities.   Since the one-call service will only guarantee the utility
delineations for a limited number of days, it will may be  necessary to arrange for multiple utility
clearances in order to identify utility locations at all sampling locations.

3.4.1.1.3  Electrical Equipment:  Ground fault circuit interrupters will be used on all portable AC
power sources used during this task.
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3.4.1.2  Fire - Caution will be used when driving low profile vehicles with catalytic converters in
tall, dry grasses.  A fire extinguisher will be kept in all vehicles used on-site.

3.4.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good house keeping practices shall be used to
prevent the on-site workers from tripping or falling on or over sampling equipment used during this
task.

3.4.1.4  Noise Hazards - Hearing protection with a noise reduction rating of at least 29 dBA will
only be required when noise producing equipment with the potential to produce noise levels which
approach the 85 dBA action level is used. 

3.4.1.5  Thermal Stress

3.4.1.5.1  Heat Stress/Stroke:  Mitigation controls, monitoring protocols and action levels to
prevent injury to site workers from heat stress are presented in SOP 27 presented in Appendix C.

3.4.1.5.2  Cold Stress/Hypothermia:  Mitigation controls, monitoring protocols and action levels
to prevent injury to site workers from cold stress/hypothermia in SOP 27 presented in Appendix C.

3.4.1.6  Flying Debris - Even though this hazard may not be present, all sampling personnel will be
required to wear ANSI-approved safety glasses with side shields while on-site.
 
3.4.1.7  Pinch/Puncture/Shear - Personnel will be made aware of potential pinch point in buildings
and support vehicles. Project personnel shall remain alert and care will be taken to avoid injury by
these hazards.  When machine guards are present, the operator will be instructed to inspect the
guarding prior to use and ensure that it is properly secured and functioning as designed.

3.4.2  Chemical Hazards

The work ensemble for site entry will consist of Level D attire consisting of work clothes, steel-toed
boots,  and safety glasses w/side shields.  Workers on-site should be watchful for the presence of any
chemical odors or visible signs of chemical contamination.  During any intrusive sampling activities,
the atmosphere in the  work zone will be constantly monitored during these operation with a photo-
ionization detector (PID) equipped with a 10.2 eV lamp and a toxic gas meter capable of monitoring
percent oxygen (% O2), lower explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide
(H2S).  Respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100) will be
available for use in the event that monitoring of the work zone indicates that the action levels
presented in Table 3-1 will be exceeded and that an upgrade to level C is required.  If an upgrade to
a level of protection above level C (Levels A or B) is required, the Site Safety and Health Officer
(SSHO), in consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-
St. Louis PM and the USACE COR and the Project Health Physicist (HP), will determine the
appropriate protective measures which will be employed to adequately protect on-site workers.
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3.4.3   Biological Hazards 

The time of year the sampling will be performed should reduce the potential for injury from insect
and animal bites.  Protective clothing such as Tyvek, high boots and heavy gloves can help to
minimize exposure to many of these biological hazards. Onsite workers will be required to wash
their hands with an antibacterial soap, antibacterial gel prior to eating or drinking.  Refer to SOP 15
in Appendix C for specific mitigation and preventative action to reduce the risk of worker injury
from biological hazards.

3.4.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Prior to the performance of intrusive sampling activities such as hand augering and soil boring/well
installation,  a magnetometer sweep will be performed using a Shoenstadt Model magnetometer.
If the presence of any buried metallic objects are indicated by the magnetometer sweep, the soil
sample location will be offset to avoid the object.  If any objects are encountered which have the
potential to be UXO or OEW, work in the area will cease, the location will be marked in a manner
which will allow the location to be easily identified, the location will be marked on a site map and
the sampling location will be offset to avoid the object.  The Maxim Site Manager will the contact
the  Maxim Project Manager.  The PM will contact the USACE - Buffalo District Contracting
Officer Representative (COR) who will initiate the appropriate response actions.
 
3.4.5  Radiological Hazards

All sampling activities will be monitored by a HP Technician to ensure that radiological hazards,
should they be encountered do not pose a threat to on-site workers.  Maxim is committed to ensuring
that radiation exposures to workers and the public will be kept below regulatory limits and As Low
as Reasonably Achievable (ALARA).  Worker training requirements are specified in Section 5.0 of
this document.  Dosimetry which will be employed for monitoring the radiological exposure of on-
site workers is specified in Section 8.0 of this plan. Specific monitoring requirements for personnel,
equipment, sampled media and IDW are presented in Section 9.  The Radiation Protection Plan is
presented in Appendix B.

3.5  Risk Analysis - Surface Soil Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.5.1  Physical Hazards

3.5.1.1  Electrical Hazards

3.5.1.1.1  Above-Ground Utilities:  Utilities of this type are present at the site.  The equipment used
during this task is unlikely however, to contact any aboveground utilities.
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3.5.1.1.2  Underground Utilities:  Underground utilities could potentially be present at surface soil
sampling locations however, the maximum penetration of the surface soil sampling equipment will
not exceed one foot in depth.  It is unlikely that buried utilities will be present above this depth.

3.5.1.1.3  Electrical Equipment:  Portable electrical generators and electrical powered equipment
may be used during sampling and decontamination activities potentially exposing site workers to
electrical shock hazards.

3.5.1.2  Fire - These hazards do not differ from the site wide fire hazards described in Section
3.3.1.2.

3.5.1.3  Trip/Slip/Fall - Personnel engaged in surface soil sampling may encounter the same
slip/trip/fall hazards discussed in Section 3.3.1. 

3.5.1.4  Noise Hazards - No high noise areas in excess of 85 dBA are present on the site.  Noise
producing equipment such as a portable generator may be used during this task. 

3.5.1.5  Thermal Stress - During the time of year the field sampling will be performed, the weather
conditions in the study area may range from below freezing to daily highs well above 60 degrees
Fahrenheit.  This range in temperatures can subject site workers to conditions which can contribute
to an increased potential for hypothermia and/or heat stress/stroke during performance of on-site
activities. 

3.5.1.5.1  Heat Stress/Stroke:  The potential for heat stress at the site will be variable depending
upon the temperature at the time the field investigation is being performed. Daytime high
temperatures exceeding 70o F increase the potential for heat related illnesses to occur.  Sampling
personnel will be wearing Tyvek coveralls, overboots and gloves which limit the bodies ability to
dissipate heat.

3.5.1.5.2  Cold Stress/Hypothermia:  The potential for cold stress/hypothermia will be variable
depending upon the temperature at the time this task is being performed.  The potential for
hypothermia also increases with increasing wind speed.  

3.5.1.6   Flying Debris -The collection of surface soil samples using a bucket auger or stainless steel
spoon is not anticipated to generate flying debris. 

3.5.1.7  Pinch/Puncture/Shear - These hazards may exist on the surface soil sampling equipment
and support vehicles used during performance of the this task. 

3.5.1.8  Equipment and Machinery Hazards - The soil boring equipment used during this task
possess inherent hazards which could cause injury to on-site workers.  These include stored hydraulic
energy hazards and hazards of backing over personnel during the movement of the equipment to and
from sampling locations
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3.5.2  Chemical Hazards

The potential chemical that could be encountered during surface soil sampling activities do not differ
from those chemicals described in Section 3.3 which are presented in Table 3-1.  Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards. 

3.5.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.5.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards for this task do not differ
from the site-wide hazards.

3.5.5 Radiological Hazards

Radiological hazards at the site have been previously describe in Section 3.3.5. Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards.

3.6  Action Levels and Hazard Mitigation/Surface Soil Sampling

This section identifies action levels and mitigation methods which will be employed during the
previously identified investigative activities.  The action levels identify situations where specific
protective equipment or engineering controls will be employed to reduce worker exposure and risk
to specific hazards during this task. These action levels and mitigation methods are presented in
Table 3-1.

3.6.1  Physical Hazards

3.6.1.1  Electrical Hazards

3.6.1.1.1  Above-Ground Utilities:  Mitigation methods do not differ from those described in
Section 3.4.1.1.1.

3.6.1.1.2  Underground Utilities:  Mitigation methods do not differ from those described in Section
3.4.1.1.2.

3.6.1.1.3  Electrical Equipment:  Mitigation methods do not differ from those described in Section
3.4.1.1.3.

3.6.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2.

3.6.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass, or mud during
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performance of work associated with this task.  Good house keeping practices shall be used to
prevent the on-site workers from tripping or falling on or over sampling equipment used during this
task.

3.6.1.4   Noise Hazards - Mitigation methods do not differ from those described in Section 3.4.1.4.

3.6.1.5  Thermal Stress

3.6.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.4.1.5.1.

3.6.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.4.1.5.2.

3.6.1.6  Flying Debris - Even though this hazard may not be present, all sampling personnel will be
required to wear ANSI-approved safety glasses with side shields during the surface soil sampling
activities. 
 
3.6.1.7  Pinch/Puncture/Shear - Personnel will be made aware of potential pinch point on the
sampling equipment  and support vehicles.  Project personnel shall remain alert and care will be
taken to avoid injury by these hazards.  When machine guards are present, the operator will be
instructed to inspect the guarding prior to use and ensure that it is properly secured and functioning
as designed.  Each drill rig used at the site will be inspected prior to use and the inspection
documented on the Drill Rig Inspection Form in Appendix D.

3.6.1.8  Equipment and Machinery Hazards - The hazards mitigation for these hazards are
detailed in SOP 11 presented in Appendix C. Appropriate lockout/tagout procedures as presented
in SOP 11 shall be employed during any maintenance activities on equipment which has the potential
to release stored energy.

3.6.2  Chemical Hazards

All work during this task will be performed in Modified Level D, modified by the inclusion of Tyvek
coveralls, nitrile gloves (inner and outer), steel-toed chemically resistant boots, and safety glasses
w/side shields. On-site workers involved in this task should be watchful for the presence of any
chemical odors or visible signs of chemical contamination while conducting sampling activities.  The
atmosphere in the  work zone will be constantly monitored during these operation with a photo-
ionization detector (PID) equipped with a 10.2 eV lamp and a toxic gas meter capable of monitoring
percent oxygen (% O2), lower explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide
(H2S).  Respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100) will be
available for use in the event that monitoring of the work zone indicates that the action levels
presented in Table 3-1 will be exceeded and that an upgrade to level C is required.  If an upgrade to
a level of protection above level C (Levels A or B) is required, the Site Safety and Health Officer
(SSHO), in consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-
St. Louis PM and the USACE COR and the Project Health Physicist (HP), will determine the
appropriate protective measures which will be employed to adequately protect on-site workers.
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3.6.3   Biological Hazards 

Mitigation methods for this hazards do not differ from the site-wide biological hazard mitigation
described in Section 3.4.3.

3.6.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Prior to the collection of each surface soil sample, a magnetometer sweep will be performed using
a Shoenstadt Model magnetometer.  If the presence of any buried metallic objects are indicated by
the magnetometer sweep, the soil sample location will be offset to avoid the object.  If any objects
are encountered which have the potential to be UXO or OEW, work in the area will cease, the
location will be marked in a manner which will allow the location to be easily identified, the location
will be marked on a site map and the sampling location will be offset to avoid the object.  The
Maxim Site Manager will the contact the  Maxim Project Manager.  The PM will contact the
USACE - Buffalo District Contracting Officer Representative (COR) who will initiate the
appropriate response actions.

3.6.5  Radiological Hazards

All sampling activities will be monitored by a HP Technician to ensure that radiological hazards,
should they be encountered do not pose a threat to on-site workers.  Maxim is committed to ensuring
that radiation exposures to workers and the public will be kept below regulatory limits and As Low
as Reasonably Achievable (ALARA).  Worker training requirements are specified in Section 5.0 of
this document.  Dosimetry which will be employed for monitoring the radiological exposure of on-
site workers is specified in Section 8.0 of this plan. Specific monitoring requirements for personnel,
equipment, sampled media and IDW are presented in Section 9.  The Radiation Protection Plan is
presented in Appendix B.
 
3.7  Risk Analysis - Subsurface Soil Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.7.1  Physical Hazards

3.7.1.1  Electrical Hazards

3.7.1.1.1  Above-Ground Utilities:  Utilities of this type are present on some areas of the site.  The
drill rig, with mast erected will have the potential to contact aboveground utilities.

3.7.1.1.2 Underground Utilities:  Underground utilities could potentially be present at Subsurface
soil sampling locations. 
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3.7.1.1.3 Electrical Equipment:  Portable electrical generators and electrically powered equipment
may be used during Subsurface soil sampling and decontamination activities potentially exposing
site workers to electrical shock hazards.

3.7.1.2  Fire - These hazards do not differ from the site - wide fire hazards described in Section
3.3.1.2.

3.7.1.3  Trip/Slip/Fall - Trip/slip and fall hazards may be present during this task. Slip/trip/fall
hazards may be present in the form of  uneven grades, animal burrows, brushy or overgrown areas
of the site, and wet, muddy, slick, icy surfaces.  The presence of drilling equipment used to collect
Subsurface soil samples will also increase the potential for slip/trip/and fall hazards while working
near the drill rig.  

3.7.1.4  Noise Hazards - The use of a drill rig may produce noise in excess of the 85 dBA action
limit.  Noise producing equipment such as a portable generator and steam cleaner may also be used
during this task. 

3.7.1.5  Thermal Stress - These hazards do not differ from the hazards described in Section 3.5.1.5.

3.7.1.5.1  Heat Stress/Stroke:  These hazards do not differ from the hazards described in Section
3.5.1.5.1.

3.7.1.5.2  Cold Stress/Hypothermia:  These hazards do not differ from the hazards described in
Section 3.5.1.5.2.

3.7.1.6  Flying Debris - Use of the drill rig to facilitate collection of Subsurface soil samples has
the potential to generate flying debris.  Steam cleaners employed during decontamination, may also
generate flying debris. 

3.7.1.7  Pinch/Puncture/Shear - These hazards may exist on the drill rig, Subsurface soil sampling
equipment and support vehicles used during performance of the this task. 

3.7.1.8  Equipment and Machinery Hazards - The soil boring equipment used during this task
possess inherent hazards which could cause injury to on-site workers.  These include stored hydraulic
energy hazards and hazards of backing over personnel during the movement of the equipment to and
from sampling locations.

3.7.2  Chemical Hazards

The potential chemical hazards that could be encountered during surface soil sampling activities do
not differ from the chemical hazards described in Section 3.3 and  are presented in Table 3-1.  

3.7.3   Biological Hazards

These hazards do not differ from the hazards described in Section 3.5.3. Table 3-3 lists poisonous
spiders, animals and plants common to the work area.
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3.7.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards for this task do not differ
from the site-wide hazards.

3.7.5 Radiological Hazards

Radiological hazards at the site have been previously describe in Section 3.3.5. Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards via contact with
impacted media.

3.8  Action Levels and Hazard Mitigation/ Subsurface Soil Sampling

This section identifies action levels and mitigation methods which will be employed during the
previously identified investigative activities.  The action levels identify situations where specific
protective equipment or engineering controls will be employed to reduce worker exposure and risk
to specific hazards during this task.

3.8.1  Physical Hazards

3.8.1.1  Electrical Hazards

3.8.1.1.1  Above-Ground Utilities:  Utilities of this type are located in the study area.  Maxim will
located all sampling locations in such a manner as to prevent sampling equipment from coming
within 25 feet of any aboveground utility lines.

3.8.1.1.2  Underground Utilities:  Maxim will contact the New York one-call utility locator service
(1-800-892-7962)  and non-subscriber local utilities a minimum of seven days in advance of the
anticipated sampling date so that the utility lines will be clearly marked when field work begins. 
Since the one-call service can only guarantee the utility delineations for a limited number of days,
it will may be  necessary to arrange for multiple utility clearances in order to identify utility locations
at all sampling locations.  A magnetometer sweep will also be performed at each sampling location
to further ensure that no buried utilities are near Subsurface sampling locations.

3.8.1.1.3  Electrical Equipment:   Mitigation methods do not differ from those described in Section
3.4.1.1.3.

3.8.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.1.1. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.8.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good house keeping practices shall be used to
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prevent the on-site workers from tripping or falling on or over soil boring and sampling equipment
used during this task.

3.8.1.4  Noise Hazards - Hearing protection with a noise reduction rating of at least 29 dBA will
be required whenever the drill rig, portable generator or power washer are used. 

3.8.1.5  Thermal Stress

3.8.1.5.1  Heat Stress/Stroke:  The hazard mitigation and action levels do not differ from the
hazards described in Section 3.5.1.5.1.

3.8.1.5.2  Cold Stress/Hypothermia:  The hazard mitigation and action levels do not differ from
the hazards described in Section 3.5.1.5.2.

3.8.1.6  Flying Debris - All sampling personnel will be required to wear ANSI-approved safety
glasses with side shields or face shield during this task

3.8.1.7  Pinch/Puncture/Shear - Personnel will be made aware of potential pinch points on the drill
rig, sampling equipment  and support vehicles. Project personnel shall remain alert and care will be
taken to avoid injury by these hazards.  When machine guards are present, the operator will be
instructed to inspect the guarding prior to use and ensure that it is properly secured and functioning
as designed.  Each drill rig used at the site will be inspected prior to use and the inspection
documented on Drill Rig Inspection Form in Appendix D.

3.8.1.8  Equipment and Machinery Hazards - The hazards mitigation for these hazards are
detailed in SOP 11 presented in Appendix C.  Only trained employees will be allowed to operate the
drilling equipment.  Appropriate lockout/tagout procedures as presented in SOP 11 shall be
employed during any equipment maintenance activities.

3.8.2  Chemical Hazards

All work will be performed in Modified Level D, modified by the inclusion of Poly-coated Tyvek
coveralls, nitrile gloves (inner and outer), steel-toed chemically resistant boots, hard hat  and safety
glasses w/side shields. On-site workers involved in this task should be watchful for the presence of
any chemical odors or visible signs of chemical contamination while conducting sampling activities.
The atmosphere in the  work zone will be constantly monitored during these operations with a photo-
ionization detector (PID) equipped with a 10.2 eV lamp and a toxic gas meter capable of monitoring
percent oxygen (% O2), lower explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide
(H2S).  Respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100) will be
available for use in the event that monitoring of the work zone indicates that the action levels
presented in Table 3-1 will be exceeded and that an upgrade to level C is required.  If an upgrade to
a level of protection above level C (Levels A or B) is required, the Site Safety and Health Officer
(SSHO), in consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-
St. Louis PM and the USACE COR and the Project Health Physicist (HP), will determine the
appropriate protective measures which will be employed to adequately protect on-site workers.
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3.8.3   Biological Hazards 

The hazard mitigation and action levels do not differ from the hazards described in Section 3.4.3.

3.8.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Mitigation methods do not differ from those described in Section 3.6.4.

3.8.5  Radiological Hazards

Mitigation methods and action levels do not differ from those described in Section 3.4.5.

3.9  Risk Analysis -Monitoring Well/Piezometer Installation

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.9.1  Physical Hazards

3.9.1.1  Electrical Hazards

3.9.1.1.1  Above-Ground Utilities:  Utilities of this type are present on some areas the site.  The
drill rig, with the mast erected, will have the potential to contact aboveground utilities if they are
located near the well/piezometer location.

3.9.1.1.2  Underground Utilities:  Groundwater monitoring wells and piezometers will be installed
at soil boring locations which were cleared of underground utilities prior to the installation of the
borehole.  These hazards should not be present during the well/piezometer installation task.

3.9.1.1.3  Electrical Equipment:   Portable electrical generators and electrically powered equipment
may be used during this task, potentially exposing site workers to electrical shock hazards.

3.9.1.2  Fire - These hazards do not differ from the site wide fire hazards described in Section
3.3.1.2.

3.9.1.3  Trip/Slip/Fall - These hazards do not differ from the hazards described in Section 3.5.1.3.

3.9.1.4  Noise Hazards - The hazards do not differ from the hazards described in Section 3.5.1.4.

3.9.1.5  Thermal Stress - These hazards do not differ from the site-wide hazards described in
Section 3.5.1.5.

3.9.1.6  Flying Debris - Use of the drill rig to facilitate installation of groundwater monitoring wells
and piezometers has  the potential to generate flying debris.
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3.9.1.7  Pinch/Puncture/Shear - These hazards may exist on the drill rig, and support vehicles used
during performance of this task. 

3.9.1.8  Equipment and Machinery Hazards - The hazard mitigation and action levels do not differ
from the hazards described in Section 3.5.1.8.

3.9.2  Chemical Hazards

The potential chemical hazards that could be encountered during sampling activities are presented
in Table 3-1.  Material Safety Data Sheets for all preservatives are presented in Appendix A.

3.9.3  Biological Hazards

These hazards  do not differ from those described in Section 3.3.1.1.3.

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.9.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Monitoring well/piezometer locations will have been cleared during the collection of Subsurface soil
sample collection.  Therefore, this hazard should not be present.

3.9.5  Radiological Hazards

Radiological hazards at the site have been previously describe in Section 3.3.5. Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards via contact with
impacted media.

3.10  Action Levels and Hazard Mitigation/Monitoring Well/Piezometer Installation

This section identifies action levels and mitigation methods which will be employed during
monitoring well/piezometer installation  The action levels identify situations where specific
protective equipment or engineering controls will be employed to reduce worker exposure and risk
to specific hazards during this task.

3.10.1  Physical Hazards

3.10.1.1  Electrical Hazards

3.10.1.1.1  Above-Ground Utilities:  Mitigation methods do not differ from those described in
Section 3.8.1.1.3.

3.10.1.1.2  Underground Utilities:  This hazard will not be present during this task therefore, no
action levels or mitigation methods are required.
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3.10.1.1.3  Electrical Equipment:  Mitigation methods do not differ from those described in Section
3.4.1.1.3.

3.10.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2.

3.10.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good housekeeping practices shall be used to prevent
the on-site workers from tripping or falling on or over equipment used during this task.

3.10.1.4  Noise Hazards - Mitigation methods do not differ from those described in Section 3.8.1.4.

3.10.1.5  Thermal Stress

3.10.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.4.1.5.1.

3.10.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.4.1.5.2.

3.10.1.6  Flying Debris - Mitigation methods do not differ from those described in Section 3.8.1.6.

3.10.1.7  Pinch/Puncture/Shear - Mitigation methods do not differ from those described in Section
3.8.1.7.

3.10.1.8  Equipment and Machinery Hazards - Mitigation methods do not differ from those
described in Section 3.8.1.8
.
3.10.2  Chemical Hazards

Mitigation methods and action levels do not differ from those described in Section 3.8.2.

3.10.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.10.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

This hazard should not be present; therefore, no hazard mitigation is required.

3.10.5  Radiological Hazards

Mitigation methods do not differ from those described in Section 3.4.5.
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3.11  Risk Analysis -Monitoring Well/Piezometer Development

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.11.1  Physical Hazards

3.11.1.1  Electrical Hazards

3.11.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.11.1.1.2  Underground Utilities:  Underground utilities will not present a hazard during this task.

3.11.1.1.3 Electrical Equipment:  Portable electrical generators and electrically powered equipment
may be used during well development and sampling and decontamination activities potentially
exposing site workers to electrical shock hazards.

3.11.1.2  Fire - These hazards do not differ from the site wide fire hazards described in Section
3.3.1.2.

3.11.1.3  Trip/Slip/Fall - Trip/slip and fall hazards may be present on the NFSS. Slip/trip/fall
hazards may be present in the form of  uneven grades, ditches, culverts, animal burrows, brushy or
overgrown areas of the site, and wet, muddy, slick, icy surfaces.  The presence of  equipment such
as pumps and hoses used during monitoring well and piezometer development may  also increase
the potential for slip/trip/and fall hazards during this task.  

3.11.1.4  Noise Hazards - The use of a portable generator or steam cleaner may produce noise in
excess of the 85 dBA action limit. 

3.11.1.5  Thermal Stress - During the time of year the field sampling will be performed, the weather
conditions in the study area may range from below freezing to daily highs well above 60 degrees
Fahrenheit.  This range in temperatures can subject site workers to conditions which can contribute
to an increased potential for hypothermia and/or heat stress/stroke during performance of on-site
activities.  Activities associated with the performance of this task will likely occur during the
fall/winter of 1999.

3.11.1.5.1  Heat Stress/Stroke:  The potential for heat stress at the site will be variable depending
upon the temperature at the time this task is being performed.  Daytime high temperatures exceeding
70o F increase the potential for heat related illnesses to occur.  Sampling personnel will be wearing
Tyvek coveralls, overboots, gloves and other PPE which can limit the bodies ability to dissipate heat.

3.11.1.5.2  Cold Stress/Hypothermia:  The potential for cold stress/hypothermia will be variable
depending upon the temperature at the time this task is being performed.  The potential for
hypothermia also increases with increasing wind speed.  
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3.11.1.6  Flying Debris - The use of pumps to aid in monitoring well/piezometer development could
potentially cause a splash hazard.

3.11.1.7  Pinch/Puncture/Shear - These hazards may exist on the support vehicles used during
performance of the this task. 

3.11.1.8   Equipment and Machinery Hazards - The movement of vehicles used during this task
exposes on-site workers to the hazard of being struck by the vehicles during the movement of the
equipment to and from well/piezometer locations.

3.11.2  Chemical Hazards

The potential chemical hazards that could be encountered during sampling activities are presented
in Table 3-1.  Material Safety Data Sheets for all preservatives are presented in Appendix A.

3.11.3  Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.11.4  Unexploded Ordnance (UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards for this task do not differ
from the site-wide hazards.

3.11.5  Radiological Hazards

Radiological hazards at the site have been previously describe in Section 3.3.5. Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards via contact with
impacted media.

3.12  Action Levels and Hazard Mitigation/Monitoring Well/Piezometer Development

This section identifies action levels and mitigation methods which will be employed during
monitoring well/piezometer development.  The action levels identify situations where specific
protective equipment or engineering controls will be employed to reduce worker exposure and risk
to specific hazards during this task.

3.12.1  Physical Hazards

3.12.1.1  Electrical Hazards

3.12.1.1.1  Above-Ground Utilities:  This hazard is not present during this task therefore, no action
levels or hazard mitigation are required.

3.12.1.1.2 Underground Utilities:  This hazard is not present during this task therefore, no action
levels or hazard mitigation are required.
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3.12.1.1.3 Electrical Equipment:  Mitigation methods do not differ from those described in Section
3.4.1.1.3.

3.12.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.12.1.3  Trip/Slip/Fall - Trip/slip and fall hazards may be present on the NFSS. Slip/trip/fall
hazards may be present in the form of  uneven grades, ditches, culverts, animal burrows, brushy or
overgrown areas of the site, wet, muddy, slick, icy surfaces, and drilling equipment located within
the zone of exclusion.

3.12.1.4  Noise Hazards - Hearing protection with a noise reduction rating of at least 29 dBA will
be required whenever the portable generator or power washer are used. 

3.12.1.5  Thermal Stress

3.12.1.5.1  Heat Stress/Stroke:  Mitigation controls, monitoring protocols and action levels to
prevent injury to site workers from heat stress are presented in SOP 27 presented in Appendix C.

3.12.1.5.2  Cold Stress/Hypothermia:   Mitigation controls, monitoring protocols and action levels
to prevent injury to site workers from cold stress/hypothermia in SOP 27 presented in Appendix C.

3.12.1.6  Flying Debris - Even though this hazard may not be present, all sampling personnel will
be required to wear ANSI-approved safety glasses with side shields during the surface soil sampling
activities.  A face shield will be available for use if splash hazards are present.
 
3.12.1.7  Pinch/Puncture/Shear - Personnel will be made aware of potential pinch point on the
support vehicles. Project personnel shall remain alert and care will be taken to avoid injury by these
hazards.

3.12.1.8  Slip/Trip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good housekeeping practices shall be used to prevent
the on-site workers from tripping or falling on or over equipment used during this task.

3.12.1.9  Equipment and Machinery Hazards - The hazards mitigation for these hazards are
detailed in SOP 11 presented in Appendix C.  Care should be exercised by the operators of vehicles
used during this task to ensure that other site workers are not in the path of the vehicles direction of
travel.  The vehicle horn should be sounded by the driver prior to movement of any vehicle. 

3.12.2  Chemical Hazards

All work will be performed in Modified Level D, modified by the inclusion of Poly-coated Tyvek
coveralls, nitrile gloves (inner and outer), steel-toed chemically resistant boots,  safety glasses w/side
shields and/or face shield. On-site workers involved in this task should be watchful for the presence
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of any chemical odors or visible signs of chemical contamination while conducting this task.  The
atmosphere in the  work zone will be monitored during these operations with a photo-ionization
detector (PID) equipped with a 10.2 eV lamp and a toxic gas meter capable of monitoring percent
oxygen (% O2), lower explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S).
Respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100) will be available
for use in the event that monitoring of the work zone indicates that the action levels presented in
Table 3-1 will be exceeded and that an upgrade to level C is required.  If an upgrade to a level of
protection above level C (Levels A or B) is required, the Site Safety and Health Officer (SSHO), in
consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-St. Louis
PM and the USACE COR and the Project Health Physicist (HP), will determine the appropriate
protective measures which will be employed to adequately protect on-site workers.

3.12.3  Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.12.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present at well locations, therefore no action levels or hazard
mitigation is required.

3.12.5 Radiological Hazards

Mitigation methods do not differ from those described in Section 3.4.5.

3.13  Risk Analysis -Groundwater Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.13.1  Physical Hazards

3.13.1.1  Electrical Hazards

3.13.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.13.1.1.2  Underground Utilities:  Underground utilities will not present a hazard during this task.

3.13.1.1.3  Electrical Equipment:  Portable electrical generators and electrically powered equipment
may be used during groundwater sampling and decontamination of sampling equipment which could
potentially expose site workers to electrical shock hazards.

3.13.1.2  Fire - These hazards do not differ from the site wide fire hazards described in Section
3.3.1.2.
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3.13.1.3  Trip/Slip/Fall - Trip/slip and fall hazards may be present on the NFSS. Slip/trip/fall
hazards may be present in the form of  uneven grades, animal burrows, brushy or overgrown areas
of the site, and wet, muddy, slick, icy surfaces. 

3.13.1.4  Noise Hazards - The use of a portable generator or steam cleaner during this task may
produce noise in excess of the 85 dBA action limit. 

3.13.1.5  Thermal Stress - During the time of year the field sampling will be performed, the weather
conditions in the study area may range from below freezing to daily highs well above 60 degrees
Fahrenheit.  This range in temperatures can subject site workers to conditions which can contribute
to an increased potential for hypothermia and/or heat stress/stroke during performance of on-site
activities.  Activities associated with the performance of this task will likely occur during the
fall/winter of 1999.

3.13.1.5.1  Heat Stress/Stroke:  The potential for heat stress at the site will be variable depending
upon the temperature at the time this task is being performed.  Daytime high temperatures exceeding
70o F increase the potential for heat related illnesses to occur.  Sampling personnel will be wearing
Tyvek coveralls, overboots, gloves and other PPE which can limit the bodies ability to dissipate heat.

3.13.1.5.2  Cold Stress/Hypothermia:  The potential for cold stress/hypothermia will be variable
depending upon the temperature at the time this task is being performed.  The potential for
hypothermia also increases with increasing wind speed.  

3.13.1.6  Flying Debris - A splash hazard may be present during groundwater sampling activities.
This may expose on-site workers to potentially chemically or radiologically impacted groundwater
during this task.

3.13.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 

3.13.2  Chemical Hazards

The potential chemical hazards that could be encountered during sampling activities are presented
in Table 3-1. Common compounds used in sample preservation also present chemical hazards to
on-site workers. Chemical reagents expected to be used during investigative activities include,
hydrochloric acid, nitric acid, and sodium hydroxide. All of these compounds will be properly
labeled and stored in appropriate containers. Material Safety Data Sheets for all preservatives are
presented in Appendix A.

3.13.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.
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3.13.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards for this task do not differ
from the site-wide hazards.

3.13.5 Radiological Hazards

Radiological hazards at the site have been previously describe in Section 3.3.5. Intrusive sampling
activities can increase the potential for exposure of on-site workers to these hazards via contact with
impacted media.

3.14  Action Levels and Hazard Mitigation/Groundwater Sampling

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task.

3.14.1  Physical Hazards

3.14.1.1  Electrical Hazards

3.14.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present at well locations,
therefore no action levels or hazard mitigation is required.

3.14.1.1.2  Underground Utilities:  These hazards are not expected to be present at well locations,
therefore no action levels or hazard mitigation is required.

3.14.1.1.3  Electrical Equipment:  Portable electrical generators and electrically powered equipment
may be used during groundwater sample collection activities and decontamination activities
potentially exposing site workers to electrical shock hazards.

3.14.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.14.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good housekeeping practices shall be used to prevent
the on-site workers from tripping or falling on or over equipment used during this task.

3.14.1.4  Noise Hazards - Hearing protection with a noise reduction rating of at least 29 dBA will
be required whenever the portable generator or power washer are used. 
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3.14.1.5  Thermal Stress

3.14.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.14.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.1.

3.14.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.14.1.7  Pinch/Puncture/Shear - Mitigation methods do not differ from those described in Section
3.12.1.7.

3.14.1.8  Equipment and Machinery - Mitigation methods do not differ from those described in
Section 3.8.1.8.
  
3.14.2  Chemical Hazards

Mitigation methods do not differ from those described in Section 3.12.2.

3.14.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.14.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present at well locations; therefore no action levels or hazard
mitigation is required.

3.14.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.15  Risk Analysis -Surface Water Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.15.1  Physical Hazards

3.15.1.1  Electrical Hazards

3.15.1.1.1  Above-Ground Utilities:   Utilities of this type will not present a hazard during this task.

3.15.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.
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3.15.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during surface water sample collection.

3.15.1.2  Fire - Fire hazards during this task do not differ from those described in Section 3.3.1.2.

3.15.1.3  Trip/Slip/Fall - On-site workers may be exposed to these hazards while accessing
sampling locations in ditches and other water bodies  present on the NFSS. Slip/trip/fall hazards may
be present in the form of  uneven grades, animal burrows, brushy or overgrown areas of the site, and
wet, muddy, slick, icy surfaces. 

3.15.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.15.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.15.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.15.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.15.1.6  Flying Debris - A splash hazard may be present during surface water sampling activities.
This may expose on-site workers to potentially chemically-or radiologically- impacted groundwater
during this task.

3.15.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 

3.15.2  Chemical Hazards

Chemical hazards do not differ from those described in Section 3.3.2. The potential chemical hazards
that could be encountered during sampling activities are presented in Table 3-1. 

Common compounds used in surface water sample preservation also present chemical hazards to
on-site workers. Chemical reagents expected to be used during investigative activities include,
hydrochloric acid, nitric acid, and sodium hydroxide.

3.15.3  Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.15.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards are not expected to be
encountered during this task.
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3.15.5  Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5. Sampling activities
can increase the potential for exposure of on-site workers to these hazards via contact with impacted
media.

3.16  Action Levels and Hazard Mitigation/Surface Water Sampling

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task. These action levels and mitigation methods are presented in Table 3-1.

3.16.1  Physical Hazards

3.16.1.1  Electrical Hazards

3.16.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present at surface water
sampling locations; therefore, no action levels or hazard mitigation is required.

3.16.1.1.2  Underground Utilities:  These hazards are not expected to be present at surface water
sampling locations; therefore, no action levels or hazard mitigation is required.

3.16.1.1.3  Electrical Equipment: These hazards are not expected to be present at surface water
sampling locations; therefore, no action levels or hazard mitigation is required.

3.16.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.16.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good housekeeping practices shall be used to prevent
the on-site workers from tripping or falling on or over equipment used during this task.

3.16.1.4  Noise Hazards - These hazards are not expected to be present at surface water sampling
locations, therefore no action levels or hazard mitigation is required.

3.16.1.5  Thermal Stress

3.16.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.16.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.
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3.16.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.16.1.7  Pinch/Puncture/Shear - Mitigation methods do not differ from those described in Section
3.12.1.7.

3.16.1.8  Equipment and Machinery - Mitigation methods do not differ from those described in
Section 3.8.8.

3.16.2  Chemical Hazards

Mitigation methods do not differ from those described in Section 3.12.2.

3.16.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.16.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present at well locations; therefore, no action levels or hazard
mitigation is required.

3.16.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.17  Risk Analysis -In Situ Permeability Testing

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.17.1  Physical Hazards

3.17.1.1  Electrical Hazards

3.17.1.1.1  Above-Ground Utilities:   Utilities of this type will not present a hazard during this task.

3.17.1.1.2 Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.17.1.1.3 Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during surface water sample collection.

3.17.1.2  Fire - Fire hazards during this task do not differ from those described in Section 3.3.1.2.

3.17.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards during these activities.
Slip/trip/fall hazards may be present in the form of  uneven grades, animal burrows, brushy or
overgrown areas of the site, and wet, muddy, slick, icy surfaces. 
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3.17.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.17.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.17.1.5.1  Heat Stress/Stroke:   Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.17.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.17.1.6  Flying Debris - A splash hazard may be present during this task.  This may expose on-site
workers to potentially chemically or radiologically impacted groundwater during this task.

3.17.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 

3.17.2  Chemical Hazards

Chemical hazards do not differ from those described in Section 3.3.2. The potential chemical hazards
that could be encountered during sampling activities are presented in Table 3-1. 

3.17.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.17.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards are not expected to be
encountered during this task.

3.17.5  Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5. Sampling activities
can increase the potential for exposure of on-site workers to these hazards via contact with impacted
media.

3.18  Action Levels and Hazard Mitigation/In Situ Permeability Testing

This section identifies action levels and mitigation methods which will be employed during in-situ
permeability testing activities.   The action levels identify situations where specific protective
equipment or engineering controls will be employed to reduce worker exposure and risk to specific
hazards during this task. These action levels and mitigation methods are presented in Table 3-1.

3.18.1  Physical Hazards
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3.18.1.1  Electrical Hazards

3.18.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present at monitoring
well/piezometer locations, therefore no action levels or hazard mitigation is required.

3.18.1.1.2 Underground Utilities:  These hazards are not expected to be present at monitoring
well/piezometer locations, therefore no action levels or hazard mitigation is required.

3.18.1.1.3 Electrical Equipment:  These hazards are not expected to be present at monitoring
well/piezometer locations, therefore no action levels or hazard mitigation is required.

3.18.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.18.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
workers should exercise care when walking in areas of dense vegetation, wet grass or mud during
performance of work associated with this task.  Good housekeeping practices shall be used to prevent
the on-site workers from tripping or falling on or over equipment used during this task.

3.18.1.4  Noise Hazards - These hazards are not expected to be present monitoring well/piezometer
locations, therefore no action levels or hazard mitigation is required.

3.18.1.5 Thermal Stress

3.18.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.18.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.18.1.6  Flying Debris - Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.18.1.7  Pinch/Puncture/Shear - Mitigation methods do not differ from those described in Section
3.16.1.7.

3.18.2  Chemical Hazards

Mitigation methods do not differ from those described in Section 3.12.2.

3.18.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.
3.18.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)
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These hazards are not expected to be present at well locations; therefore, no action levels or hazard
mitigation is required.

3.18.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.19  Risk Analysis -Sediment Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.19.1  Physical Hazards

3.19.1.1  Electrical Hazards

3.19.1.1.1  Above-Ground Utilities:   Utilities of this type will not present a hazard during this task.

3.19.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.19.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during sediment sample collection.

3.19.1.2  Fire - Fire hazards during this task do not differ from those described in Section 3.3.1.2.

3.19.1.3  Trip/Slip/Fall - On-site workers may be exposed to these hazards while accessing
sampling locations in ditches and other water bodies  present on the NFSS. Slip/trip/fall hazards may
be present in the form of  uneven grades, animal burrows, brushy or overgrown areas of the site, and
wet, muddy, slick, icy surfaces. 

3.19.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.19.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.19.1.5.1  Heat Stress/Stroke:   Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.19.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.19.1.6  Flying Debris - A splash hazard may be present during this task.  This may expose on-site
workers to potentially chemically or radiologically impacted groundwater during this task.

3.19.1.7 Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 
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3.19.2  Chemical Hazards

Chemical hazards do not differ from those described in Section 3.3.2. The potential chemical hazards
that could be encountered during sampling activities are presented in Table 3-1. 

3.19.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.19.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards are not expected to be
encountered during this task.

3.19.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5. Sampling activities
can increase the potential for exposure of on-site workers to these hazards via contact with impacted
media.

3.20  Action Levels and Hazard Mitigation/Sediment Sampling

This section identifies action levels and mitigation methods which will be employed during sediment
sampling activities.   The action levels identify situations where specific protective equipment or
engineering controls will be employed to reduce worker exposure and risk to specific hazards during
this task.

3.20.1  Physical Hazards

3.20.1.1  Electrical Hazards

3.20.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present at sediment
sampling locations, therefore no action levels or hazard mitigation is required.

3.20.1.1.2 Underground Utilities:  These hazards are not expected to be present at sediment
sampling locations, therefore no action levels or hazard mitigation is required.

3.20.1.1.3 Electrical Equipment: These hazards are not expected to be present at sediment sampling
locations, therefore no action levels or hazard mitigation is required.

3.20.1.2  Fire - Mitigation methods do not differ from those described in Section 3.4.1.2. Refer to
SOP 14 in Appendix C for specific fire protection measures.

3.20.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation. On-site
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workers should exercise care when walking in areas of dense vegetation, wet grass, fallen logs and
brush or mud during performance of work associated with this task.  Good housekeeping practices
shall be used to prevent the on-site workers from tripping or falling on or over equipment used
during this task.

3.20.1.4  Noise Hazards - These hazards are not expected to be present during sediment sampling
activities therefore, no action levels or hazard mitigation is required.

3.20.1.5  Thermal Stress

3.20.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.20.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.16.1.5.1.

3.20.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.20.1.7  Pinch/Puncture/Shear - Mitigation methods do not differ from those described in Section
3.16.1.7.

3.20.2  Chemical Hazards

Mitigation methods do not differ from those described in Section 3.12.5.

3.20.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.20.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present at sediment sampling locations; therefore, no action
levels or hazard mitigation is required.

3.20.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.
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3.21  Risk Analysis -Building Inspections

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.21.1  Physical Hazards

3.21.1.1  Electrical Hazards

3.21.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.21.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.21.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during the building inspection task.

3.21.1.2  Fire - Fire hazards are not present within the buildings which will be surveyed during this
task.

3.21.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing fixed and portable ladders inside the buildings.  These hazards may also be
present on outside areas around the buildings.

3.21.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.21.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.21.1.5.1  Heat Stress/Stroke:   Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.21.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.21.1.6  Flying Debris - This hazard will not be present during this task.

3.21.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles and in buildings
used  during performance of the this task. 

3.21.2  Chemical Hazards

Potential asbestos and lead exposures are of concern in buildings which will be included in the
building survey task. Other chemical hazards do not differ from those described in Section 3.3.2. The
potential chemical hazards that could be encountered during on-site activities are presented in Table
3-1. 
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3.21.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.  The presence of bird
droppings in the buildings increases the potential for histoplasmosis hazards.  

3.21.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards are not expected to be
encountered during this task.

3.21.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.22  Action Levels and Hazard Mitigation/Building Inspections

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task.

3.22.1  Physical Hazards

3.22.1.1  Electrical Hazards

3.22.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.22.1.1.2  Underground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.22.1.1.3  Electrical Equipment:  These hazards are not expected to be present, therefore no action
levels or hazard mitigation is required.

3.22.1.2  Fire - These hazards are not expected to be present, therefore no action levels or hazard
mitigation is required.

3.22.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.  Existing
fixed ladders shall not be climbed more than six feet above the floor.   Portable ladders will be in
good condition and shall meet the standards prescribed in 29 CFR 1910.25 and/or 1910.26.   On-site
workers should exercise care when walking in areas of debris, wet grass or mud during performance
of work associated with this task.  Good housekeeping practices will be employed at all times to keep
areas free of extraneous objects.
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3.22.1.4  Noise Hazards - These hazards are not expected to be present during this task, therefore
no action levels or hazard mitigation is required.

3.22.1.5  Thermal Stress

3.22.1.5.1  Heat Stress/Stroke:   Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.22.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.16.1.5.2.

3.22.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.22.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of building debris to avoid puncturing of
foot wear. 

3.22.2  Chemical Hazards

All work during this task will be performed in Level C, which includes: Tyvek coveralls, nitrile
gloves, steel-toed leather work boots, boot covers and safety glasses w/side shields and half-faced
or full-faced respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100).  The
use of respirators will be mandatory for use by all personnel engaged in this task.. On-site workers
involved in this task should be watchful for the presence of any visible signs of chemical
contamination while conducting inspection activities.  The atmosphere in the  work zone will be
constantly monitored during these operation with a photo-ionization detector (PID) equipped with
a 10.2 eV lamp and a toxic gas meter capable of monitoring percent oxygen (% O2), lower explosive
limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S).   If an upgrade to a level of
protection above level C (Levels A or B) is required, the Site Safety and Health Officer (SSHO), in
consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-St. Louis
PM, the USACE COR and the Project Health Physicist (HP), will determine the appropriate
protective measures which will be employed to adequately protect on-site workers.

3.22.3   Biological Hazards 

All personnel will be required to where respirators while inside of the buildings during this activity.
Other mitigation methods do not differ from those described in Section 3.4.3.

3.22.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present, therefore no action levels or hazard mitigation is
required.

3.22.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.
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3.23  Risk Analysis -Asbestos Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.23.1  Physical Hazards

3.23.1.1  Electrical Hazards

3.23.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.23.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.23.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during asbestos sample collection.

3.23.1.2  Fire - Fire hazards are not present within the buildings which will be accessed during this
task.

3.23.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing fixed and portable ladders inside the buildings.  These hazards may also be
present on outside areas around the buildings.

3.23.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.23.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.23.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.23.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.23.1.6  Flying Debris - This hazard will not be present during this task.

3.23.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles and buildings during
performance of this task. 
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3.23.2  Chemical Hazards

Asbestos exposures are of concern in buildings which will be inspected during this survey task.  The
potential exists to release fibers during that collection of bulk samples for asbestos analysis.  Other
chemical hazards do not differ from those described in Section 3.3.2. The potential chemical hazards
that could be encountered during on-site activities are presented in Table 3-1. 

3.23.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.  The presence of bird
droppings in the buildings increases the potential for histoplasmosis hazards.  

3.23.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards are not expected to be
encountered during this task.

3.23.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.24  Action Levels and Hazard Mitigation/Asbestos Sampling

This section identifies action levels and mitigation methods which will be employed during asbestos
sampling activities.   The action levels identify situations where specific protective equipment or
engineering controls will be employed to reduce worker exposure and risk to specific hazards during
this task.

3.24.1  Physical Hazards

3.24.1.1  Electrical Hazards

3.24.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.24.1.1.2  Underground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.24.1.1.3  Electrical Equipment:  These hazards are not expected to be present, therefore no action
levels or hazard mitigation is required.

3.24.1.2  Fire - These hazards are not expected to be present, therefore no action levels or hazard
mitigation is required.

3.24.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.  Existing
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fixed ladders shall not be climbed more than six feet above the floor.   Portable ladders will be in
good condition and shall meet the standards prescribed in 29 CFR 1910.25 and/or 1910.26.   On-site
workers should exercise care when walking in areas of debris inside the building, or wet grass or
mud outside of the buildings during performance of work associated with this task. 

3.24.1.4  Noise Hazards - These hazards are not expected to be present during asbestos sampling
activities therefore, no action levels or hazard mitigation is required.

3.24.1.5  Thermal Stress

3.24.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.24.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.24.1.6  Flying Debris - Prior to the collection of a sample of building material, the area to be
sampled will be wetted with a surfactant/water solution in order to reduce the potential of rendering
fibers airborne during sampling activities.  

3.24.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of building debris to avoid puncturing of
footwear. 

3.24.2  Chemical Hazards

All work during this task will be performed in Level C, which will include: hooded Tyvek coveralls,
nitrile gloves, steel-toed leather work boots, boot covers and safety glasses w/side shields and half-
faced or full-faced respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100).
The use of respirators will be mandatory by all personnel engaged in this task. On-site workers
involved in this task should be watchful for the presence of any visible signs of chemical
contamination while conducting inspection activities.  The atmosphere in the  work zone will be
constantly monitored during these operation with a photo-ionization detector (PID) equipped with
a 10.2 eV lamp and a toxic gas meter capable of monitoring percent oxygen (% O2), lower explosive
limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S).   If an upgrade to a level of
protection above level C (Levels A or B) is required, the Site Safety and Health Officer (SSHO), in
consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-St. Louis
PM and the USACE COR and the Project Health Physicist (HP), will determine the appropriate
protective measures which will be employed to adequately protect on-site workers.
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3.24.3   Biological Hazards 

All personnel will be required to where respirators while inside of the buildings during this activity.
Other mitigation methods do not differ from those described in Section 3.4.3.

3.24.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present in buildings which are included in the asbestos
sampling task therefore,  no action levels or hazard mitigation is required.

3.24.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.25  Risk Analysis -Lead Paint Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.25.1  Physical Hazards

3.25.1.1  Electrical Hazards

3.25.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.25.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.25.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during lead paint sample collection.

3.25.1.2  Fire - Fire hazards are not present within the buildings which will be sampled during this
task.

3.25.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing portable ladders inside the buildings.  These hazards may also be present on
outside areas around the buildings.

3.25.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.25.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.25.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.
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3.25.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.25.1.6  Flying Debris - This hazard will not be present during this task.

3.25.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles and buildings during
performance of the this task. 

3.25.2  Chemical Hazards

Asbestos and lead exposures are of concern in buildings which will be included during the building
lead paint sampling task. Other chemical hazards do not differ from those described in Section 3.3.2.
The potential exists to generate lead laden dust during the collection of paint samples for lead
analysis.  The potential chemical hazards that could be encountered during on-site activities are
presented in Table 3-1. 

3.25.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.  The presence of bird
droppings in the buildings increases the potential for histoplasmosis hazards.  

3.25.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards are not expected to be
encountered during this task.

3.25.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.26  Action Levels and Hazard Mitigation/Lead Paint Sampling

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task.

3.26.1  Physical Hazards

3.26.1.1  Electrical Hazards

3.26.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.

3.26.1.1.2  Underground Utilities:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.
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3.26.1.1.3  Electrical Equipment:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.

3.26.1.2  Fire - These hazards are not expected to be present; therefore, no action levels or hazard
mitigation is required.

3.26.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.  Existing
fixed ladders shall not be climbed more than six feet above the floor.   Portable ladders will be in
good condition and shall meet the standards prescribed in 29 CFR 1910.25 and/or 1910.26.   On-site
workers should exercise care when walking in areas of debris inside of buildings , or wet grass or
mud outside of building during performance of work associated with this task. 

3.26.1.4  Noise Hazards - These hazards are not expected to be present during lead paint sampling
activities therefore, no action levels or hazard mitigation is required.

3.26.1.5 Thermal Stress

3.26.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.26.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.26.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.

3.26.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of building debris to avoid puncturing of
foot wear. 

3.26.2  Chemical Hazards

All work inside the buildings during this task will be performed in Level C, which includes: hooded
Tyvek coveralls, nitrile gloves, steel-toed boots, boot covers and safety glasses w/side shields and
half-faced or full-faced respirators equipped with organic vapor/acid gas/P100 cartridges
(OV/AG/P100).  The use of respirators will be mandatory for use by all personnel engaged in this
task. On-site workers involved in this task should be watchful for the presence of any visible signs
of chemical contamination while conducting inspection activities.  The atmosphere in the  work zone
will be constantly monitored during these operation with a photo-ionization detector (PID) equipped
with a 10.2 eV lamp and a toxic gas meter capable of monitoring percent oxygen (% O2), lower
explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S).   If an upgrade to a level
of protection above level C (Levels A or B) is required, the Site Safety and Health Officer (SSHO),
in consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-St. Louis
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PM and the USACE COR and the Project Health Physicist (HP), will determine the appropriate
protective measures which will be employed to adequately protect on-site workers.

3.26.3   Biological Hazards 

All personnel will be required to where respirators while inside of the buildings during this activity.
Other mitigation methods do not differ from those described in Section 3.4.3.

3.26.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present in buildings which are included in the lead paint
sampling task therefore,  no action levels or hazard mitigation is required.

3.26.5  Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.27  Risk Analysis -Wipe Sampling

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures.  As
additional hazards are identified, protective measures will be implemented.

3.27.1 Physical Hazards

3.27.1.1  Electrical Hazards

3.27.1.1.1  Above-Ground Utilities: Utilities of this type will not present a hazard during this task.

3.27.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.27.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during wipe sample collection.

3.27.1.2  Fire - Fire hazards are not present within the buildings which will be sampled during this
task.

3.27.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing portable ladders inside the buildings.  These hazards may also be present on
outside areas around the buildings.

3.27.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.27.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.
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3.27.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.27.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.27.1.6  Flying Debris - This hazard will not be present during this task.

3.27.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles and buildings during
performance of the this task. 

3.27.2  Chemical Hazards

Asbestos and lead exposures are of concern in buildings which will be included during the building
wipe sampling task. Other chemical hazards do not differ from those described in Section 3.3.2. The
potential chemical hazards that could be encountered during on-site activities are presented in Table
3-1. 

3.27.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.  The presence of bird
droppings in the buildings increases the potential for histoplasmosis hazards.  

3.27.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW)hazards are not expected to be
encountered during this task.

3.27.5  Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.28  Action Levels and Hazard Mitigation/Wipe Sampling

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task.

3.28.1  Physical Hazards

3.28.1.1  Electrical Hazards

3.28.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.
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3.28.1.1.2  Underground Utilities:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.

3.28.1.1.3  Electrical Equipment:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.

3.28.1.2  Fire - These hazards are not expected to be present; therefore, no action levels or hazard
mitigation is required.

3.28.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.  Existing
fixed ladders shall not be climbed more than six feet above the floor.   Portable ladders will be in
good condition and shall meet the standards prescribed in 29 CFR 1910.25 and/or 1910.26.   On-site
workers should exercise care when walking in areas of debris inside of buildings, or wet grass or
mud outside of building during performance of work associated with this task. 

3.28.1.4  Noise Hazards - These hazards are not expected to be present during wipe sampling
activities therefore, no action levels or hazard mitigation is required.

3.28.1.5  Thermal Stress

3.28.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.28.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.28.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.28.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of building debris to avoid puncturing of
foot wear. 

3.28.2  Chemical Hazards

All work inside buildings during this task will be performed in Level C, which includes: hooded
Tyvek coveralls, nitrile gloves, steel-toed boots, boot covers and safety glasses w/side shields and
half-faced or full-faced respirators equipped with organic vapor/acid gas/P100 cartridges
(OV/AG/P100).  The use of respirators will be mandatory for use by all personnel engaged in this
task.. On-site workers involved in this task should be watchful for the presence of any visible signs
of chemical contamination while conducting inspection activities.  The atmosphere in the  work zone
will be constantly monitored during these operation with a photo-ionization detector (PID) equipped
with a 10.2 eV lamp and a toxic gas meter capable of monitoring percent oxygen (% O2), lower
explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S).   If an upgrade to a level
of protection above level C (Levels A or B) is required, the Site Safety and Health Officer (SSHO),
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in consultation with the Maxim-St. Louis Certified Industrial Hygienist (CIH),  the Maxim-St. Louis
PM and the USACE COR and the Project Health Physicist (HP), will determine the appropriate
protective measures which will be employed to adequately protect on-site workers.

3.28.3   Biological Hazards 

All personnel will be required to where respirators while inside of the buildings during this activity.
Other mitigation methods do not differ from those described in Section 3.4.3.

3.28.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present in buildings which are included in the wipe sampling
task; therefore,  no action levels or hazard mitigation is required.

3.28.5 Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.29 Risk Analysis -Building 401 Demolition Survey

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures. As
additional hazards are identified, protective measures will be implemented.

3.29.1 Physical Hazards

3.29.1.1  Electrical Hazards

3.29.1.1.1  Above-Ground Utilities:   Utilities of this type will not present a hazard during this task.

3.29.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.29.1.1.3  Electrical Equipment:   This hazard will not be present during this task.  No electrical
equipment will be used during lead paint sample collection.

3.29.1.2  Fire - Fire hazards are not present within the buildings which will be sampled during this
task.

3.29.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing portable ladders inside the buildings.  These hazards may also be present on
outside areas around the buildings.

3.29.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.29.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.
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3.29.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.29.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.29.1.6  Flying Debris - This hazard will not be present during this task.

3.29.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles and buildings during
performance of the this task. 

3.29.2  Chemical Hazards

Asbestos and lead exposures are of concern in buildings which will be included during the building
this task. Other chemical hazards do not differ from those described in Section 3.3.2. The potential
chemical hazards that could be encountered during on-site activities are presented in Table 3-1. 

3.29.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.  The presence of bird
droppings in the buildings increases the potential for histoplasmosis hazards.  

3.29.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards are not expected to be
encountered during this task.

3.29.5  Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.30  Action Levels and Hazard Mitigation/Building 401 Demolition Survey

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task.

3.30.1  Physical Hazards

3.30.1.1  Electrical Hazards

3.30.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.
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3.30.1.1.2  Underground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.30.1.1.3  Electrical Equipment:  These hazards are not expected to be present, therefore no action
levels or hazard mitigation is required.

3.30.1.2  Fire - These hazards are not expected to be present, therefore no action levels or hazard
mitigation is required.

3.30.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.  Existing
fixed ladders shall not be climbed more than six feet above the floor.   Portable ladders will be in
good condition and shall meet the standards prescribed in 29 CFR 1910.25 and/or 1910.26.   On-site
workers should exercise care when walking in areas of debris inside of buildings, or wet grass or
mud outside of building during performance of work associated with this task. 

3.30.1.4  Noise Hazards - These hazards are not expected to be present during this task, therefore,
no action levels or hazard mitigation is required.

3.30.1.5  Thermal Stress

3.30.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.30.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.30.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.30.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of building debris to avoid puncturing of
foot wear. 

3.30.2  Chemical Hazards

All work during this task will be performed in Level C, which includes: hooded Tyvek coveralls,
nitrile gloves, steel-toed boots, boot covers and safety glasses w/side shields and half-faced or full-
faced respirators equipped with organic vapor/acid gas/P100 cartridges (OV/AG/P100).  The use of
respirators will be mandatory for use by all personnel engaged in this task. On-site workers involved
in this task should be watchful for the presence of any visible signs of chemical contamination while
conducting inspection activities.  The atmosphere in the  work zone will be monitored during these
operations with a photo-ionization detector (PID) equipped with a 10.2 eV lamp and a toxic gas
meter capable of monitoring percent oxygen (% O2), lower explosive limit (LEL), carbon monoxide
(CO) and hydrogen sulfide (H2S).   If an upgrade to a level of protection above level C (Levels A or
B) is required, the Site Safety and Health Officer (SSHO), in consultation with the Maxim-St. Louis
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Certified Industrial Hygienist (CIH),  the Maxim-St. Louis PM and the USACE COR and the Project
Health Physicist (HP), will determine the appropriate protective measures which will be employed
to adequately protect on-site workers.

3.30.3   Biological Hazards 

All personnel will be required to where respirators while inside of the buildings during this activity.
Other mitigation methods do not differ from those described in Section 3.4.3.

3.30.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present in buildings which are included in this task therefore,
no action levels or hazard mitigation is required.

3.30.5 Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.

3.31 Risk Analysis -Surveying

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures. As
additional hazards are identified, protective measures will be implemented.

3.31.1 Physical Hazards

3.31.1.1  Electrical Hazards

3.31.1.1.1  Above-Ground Utilities:   Utilities of this type will not present a hazard during this task.

3.31.1.1.2  Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.31.1.1.3  Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during site survey activities.

3.31.1.2  Fire - Many sampling locations are in unpaved, over-grown areas which presents a fire
hazard when driving low profile vehicles equipped with catalytic converters in these areas.

3.31.1.3  Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
buildings and climbing portable ladders inside the buildings.  These hazards may also be present on
outside areas around the buildings.

3.31.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.31.1.5  Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.
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3.31.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.31.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.31.1.6  Flying Debris - This hazard will not be present during this task.

3.31.1.7  Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 

3.31.2  Chemical Hazards

Due to the non-intrusive nature of this task chemical hazards should not be encountered during this
activities.

3.31.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.31.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards are not expected to be
encountered during this task.

3.31.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.32  Action Levels and Hazard Mitigation/Surveying

This section identifies action levels and mitigation methods which will be employed during ground
water sampling activities.   The action levels identify situations where specific protective equipment
or engineering controls will be employed to reduce worker exposure and risk to specific hazards
during this task. These action levels and mitigation methods are presented in Table 3-1.

3.32.1  Physical Hazards

3.32.1.1  Electrical Hazards

3.32.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.32.1.1.2  Underground Utilities:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.
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3.32.1.1.3  Electrical Equipment:  These hazards are not expected to be present; therefore, no
action levels or hazard mitigation is required.

3.32.1.2  Fire - These hazards are not expected to be present; therefore, no action levels or hazard
mitigation is required.

3.32.1.3  Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.    On-site
workers should exercise care when walking in areas of overgrown vegetation, wet grass or mud
during performance of work associated with this task. 

3.32.1.4  Noise Hazards - These hazards are not expected to be present during surveying activities
therefore, no action levels or hazard mitigation is required.

3.32.1.5  Thermal Stress

3.32.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.32.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.32.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.32.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel toed leather work boots will be worn to reduce the likelihood of foot
injury.  

3.32.2  Chemical Hazards

All work during this task will be performed in Level D, which consist or work clothes and/or
coveralls, steel-toed boots, and safety glasses w/side shields.  On-site workers involved in this task
should be watchful for the presence of any odors or visible signs of chemical contamination while
conducting inspection activities. 

3.32.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.32.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be present during this non-intrusive surveying task therefore,  no
action levels or hazard mitigation is required.

3.32.5 Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.
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3.33 Risk Analysis - Walk Over Survey

Hazards identified have the potential to cause death or serious injury.  Sampling operations are
potentially dangerous and require strict adherence to safe practices and safety procedures. As
additional hazards are identified, protective measures will be implemented.

3.33.1 Physical Hazards

3.33.1.1  Electrical Hazards

3.33.1.1.1  Above-Ground Utilities:  Utilities of this type will not present a hazard during this task.

3.33.1.1.2 Underground Utilities:  Utilities of this type will not present a hazard during this task.

3.33.1.1.3 Electrical Equipment:  This hazard will not be present during this task.  No electrical
equipment will be used during the walkover survey task.
.
3.33.1.2   Fire - Many sampling locations are in unpaved, over-grown areas which presents a fire
hazard when driving low profile vehicles equipped with catalytic converters in these areas.

3.33.1.3 Trip/Slip/Fall - On site workers may be exposed to these hazards while walking through
brushy, overgrown, wet, muddy areas of the site.

3.33.1.4  Noise Hazards - No noise producing equipment will be used during this task.

3.33.1.5 Thermal Stress - Thermal stress hazards during this task do not differ from those described
in Section 3.5.1.5.

3.33.1.5.1  Heat Stress/Stroke:  Heat stress/stroke  hazards during this task do not differ from those
described in Section 3.5.1.5.1.

3.33.1.5.2  Cold Stress/Hypothermia:  Cold stress/hypothermia hazards during this task do not
differ from those described in Section 3.5.1.5.2.

3.33.1.6  Flying Debris - This hazard will not be present during this task.

3.33.1.7 Pinch/Puncture/Shear - These hazards may exist on support vehicles used during
performance of the this task. 

3.33.2  Chemical Hazards

Due to the non-intrusive nature of this task chemical hazards should not be encountered during this
activities.
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3.33.3   Biological Hazards

Table 3-3 lists poisonous spiders, animals and plants common to the work area.

3.33.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

Unexploded ordnance (UXO)/ordnance explosive waste (OEW) hazards are not expected to be
encountered during this task.

3.33.5 Radiological Hazards

Radiological hazards at the site have been previously described in Section 3.3.5.

3.34  Action Levels and Hazard Mitigation/Walkover Survey

This section identifies action levels and mitigation methods which will be employed during walkover
survey activities.   The action levels identify situations where specific protective equipment or
engineering controls will be employed to reduce worker exposure and risk to specific hazards during
this task. These action levels and mitigation methods are presented in Table 3-1.

3.34.1  Physical Hazards

3.34.1.1  Electrical Hazards

3.34.1.1.1  Above-Ground Utilities:  These hazards are not expected to be present, therefore no
action levels or hazard mitigation is required.

3.34.1.1.2 Underground Utilities:  These hazards are not expected to be present, therefore no action
levels or hazard mitigation is required.

3.34.1.1.3 Electrical Equipment:  These hazards are not expected to be present, therefore no action
levels or hazard mitigation is required.

3.34.1.2   Fire - These hazards are not expected to be present, therefore no action levels or hazard
mitigation is required.

3.34.1.3 Trip/Slip/Fall - Each worker should be constantly aware of local conditions which would
contribute to the increased risk of this hazard and immediately correct any such situation.   On-site
workers should exercise care when walking in areas of overgrown vegetation, debris, wet grass or
mud during performance of work associated with this task. 

3.34.1.4  Noise Hazards - These hazards are not expected to be present during these activities
therefore, no action levels or hazard mitigation is required.
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3.34.1.5 Thermal Stress

3.34.1.5.1  Heat Stress/Stroke:  Mitigation methods do not differ from those described in Section
3.6.1.5.1.

3.34.1.5.2  Cold Stress/Hypothermia:  Mitigation methods do not differ from those described in
Section 3.6.1.5.2.

3.34.1.6  Flying Debris -Mitigation methods do not differ from those described in Section 3.12.1.6.
 
3.34.1.7  Pinch/Puncture/Shear - Care should be exercised when entering and existing vehicles
used during this task.  Steel-toed leather work boots will be worn to reduce the likelihood of foot
injury.  Care should be exercised when walking in areas of debris to avoid puncturing of foot wear.

3.34.2  Chemical Hazards

All work during this task will be performed in Level D which includes work clothes and or coveralls,
steel-toed boots, and safety glasses w/side shields.  On-site workers involved in this task should be
watchful for the presence of any odors or visible signs of chemical contamination while conducting
inspection activities. 

3.34.3   Biological Hazards 

Mitigation methods do not differ from those described in Section 3.4.3.

3.34.4  Unexploded Ordnance(UXO)/Ordnance Explosive Waste (OEW)

These hazards are not expected to be encountered during this task; therefore, no action levels or
hazard mitigation is required.

3.34.5 Radiological Hazards - Mitigation methods do not differ from those described in Section
3.4.5.
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SECTION 4

4.0  PROJECT ORGANIZATION AND RESPONSIBILITY 

Maxim Technologies, Inc. (Maxim) is performing a Remedial Investigation (RI) at the Niagara Falls
Storage Site (NFSS) on behalf of the Buffalo District, U.S. Army Corps of Engineers (USACE) and
has overall responsibility for all phases of the remedial investigation. Maxim will prepare project
work plans, direct field investigations and provide project management and quality assurance
functions.

Maxim’s qualifications include performance of site investigations, remedial investigations,
feasibility studies and/or risk assessments at more than 100 Department of Defense (DOD) sites
and/or Department of Energy (DOE) sites.  Maxim developed standards for radioactive waste
disposal for the U.S. Environmental Protection Agency (USEPA).

The quality control and management responsibilities of key personnel for this project are defined in
the subsequent paragraphs of this section. A QA/QC Organizational Chart is included in Figure 2-1.

Science Applications International Corporation (SAIC) has previously performed work at the NFSS
and will support the Maxim team by providing all knowledge gained through that work and work
conducted at similar Formerly Utilized Sites Remedial Action Program (FUSRAP) sites.  SAIC will
also provide health physics, field radiation safety support, and other radiation-related technical
support to Maxim.  SAIC  Resumes of Maxim and SAIC personnel are included in Appendix A.

General Engineering Laboratories (GEL) will provide analytical services for this project.  GEL has
performed analyses for chemical and radioactive parameters for samples collected at numerous
DOD, DOE and FUSRAP sites.  GEL is currently certified by the USACE for all parameters under
Routine Analytical Services (RAS) anticipated for this project.  They are also licensed to accept and
analyze radioactive materials. Copies of personnel summaries, including resumes for key laboratory
personnel have been provided by GEL and are presented in Appendix B of the QAPP.  Copies of the
Laboratory Quality Assurance Plan for GEL are presented in Appendix C of the QAPP.   

Key project personnel are identified below.  A summary of qualifications of key personnel is
presented in Table 2-1 of the FSP.

4.1  U.S. Army Corps of Engineers Project Representatives

Dr. Judith Leithner, Ph.D. is the USACE Project Manager for this project. She has responsibility for
technical project direction, review and approval of contractor work plans and reports, allocation of
overall project resources, tracking and management of the overall project schedule and budget, and
management of contractor oversight by other USACE staff.  In case of any problems, Dr. Leithner
can be contacted at 716-879-4234 (e-mail address:  Judith.S.Leithner@USACE.army.mil).  Requests from any
third parties for project information should be addressed to Dr. Leithner at the following address:
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Dr. Judith Leithner, CELRB-PE-EE
U. S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207-3199

Mr. Dennis Rimer will be the USACE Site Superintendent.  The USACE Site Superintendent will
oversee field activities for the USACE, and will have the authority to approve all field decisions
exclusive of those that require a scope change or commitment of additional resources.  In those
instances, the decision must be approved by Dr. Leithner and the Lakes and Rivers Buffalo (LRLB)
Contracting Officer, Mrs. Mary Price.

4.2  Project Principal

Mr. Maxim Gricevich is Maxim’s Project Principal. He is Manager of Maxim's St. Louis office.  Mr.
Gricevich possesses over 26 years of environmental experience with scientific and engineering
projects ranging from initial site planning and contamination surveys through remedial investigations
(RIs), feasibility studies, and hazardous waste clean-up supervision.  Past investigative, engineering
and management experience has been obtained at numerous active and inactive DOD and DOE sites.

The responsibilities of the Project Principal will include:

• Signatory authority and power to commit company resources to the overall execution of the
contract;

• Allocate manpower and other resources to the project;

• Review subcontract agreements;

• Interface with subcontractors on the administrative level;

• Communicate directly with the USACE Manager for both routine support and for problem
solving if problems cannot be resolved through normal channels;

• Develop solutions to problems of particular difficulty;

• Provide senior-level technical, administrative and logistical support to Maxim’s Project
Manager as needed;

• Provide quality assurance audit of all aspects of the project; and

• Review and approve project plans and reports prior to submittal.
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4.3  Contractor Program Manager/Project Manager

Mr. Thomas Lachajczyk is Maxim’s USACE Buffalo District Program Manager.  Mr. Lachajczyk
has over 25 years experience in environmental science, project management and program
management.  He has extensive experience with Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) and Resource Conservation and Recovery Act (RCRA)
processes and regulatory agencies.  His experience includes Program/Project Management involving
more than 100 DOD sites, development of sampling plans for DOE sites, and radiation waste
characterization, pollutant migration modeling, and cost/risk assessment in support of USEPA’s
Office of Radiation Standards for disposal of radioactive waste.

Mr. Lachajczyk has overall responsibility for ensuring that the project meets USACE’s project
objectives and Maxim's quality standards. In addition, as Project Manager for this Delivery Order,
he is responsible for technical quality control and project oversight, and will provide the Site
Manager with access to corporate management.

Mr. Lachajczyk is responsible for implementing the project and has the authority to commit the
resources necessary to meet project objectives and requirements. The Project Manager's primary
function is to ensure that technical, financial, and scheduling objectives are achieved successfully.
The Project Manager will report directly to the USACE Project  Manager and will provide the major
point of contact and control for matters concerning the project. The Project Manager will:

• Define project objectives and develop a detailed work plan schedule;

• Establish project policy and procedures to address the specific needs of the project as a
whole, as well as the objectives of each task;

• Acquire and apply technical and corporate resources as needed to ensure performance within
budget and schedule constraints;

• Orient all field leaders and support staff concerning the project's special considerations;

• Monitor and direct the field leaders;

• Develop and meet ongoing project and/or task staffing requirements, including mechanisms
to review and evaluate each task product;

• Review the work performed on each task to ensure quality, responsiveness, and timeliness;

• Review and analyze overall task performance with respect to planned requirements and
authorizations;

• Approve all external reports (deliverables) before their submission;

• Ultimately responsible for the preparation and quality of interim and final reports;



Karen\C:\Keri\NFSS Reports\SSHP (Phase 1)\FnlDrftRpt.wpd Maxim Technologies, Inc.
4 - 4

• Represent the project team at progress meetings;

• Develop solutions to problems of particular difficulty;

• Communicate with the USACE’s Project Manager;

• Coordinate with federal and state agencies, following approval from the USACE Project
Manager, concerning scheduled activities and regulatory criteria;

• Maintain daily contact with Site Manager during field operations;

• Notify USACE concerning the status of the project schedule;

• Resolve problems, interpret the Scope of Work, submit monthly schedule changes, progress
reports, and pertinent written and telephonic communications;

• Develop subcontract agreements;

• Communicate with USACE concerning modifications to the delivery order; and

• Supervise preparation of the engineering report of results and the presentation of results to
the USACE.

4.4  Independent Technical Review (ITR) Committee

Independent reviews of all plans, designs, reports, analytical data, surveys and assessments will be
completed by the following personnel based on their area of expertise:

C Mr. Dennis Herzing, M.S., Professional Engineer (P.E.) - Mr. Herzing is a
civil/environmental engineer and has more than 25 years of experience in all aspects of
RI/FS, proposed plan and records of decision, landfill design, industrial and municipal
wastewater treatment systems and closure of RCRA hazardous waste storage facilities.  He
will review all plans, designs, reports, surveys, and assessments.

C Mr. Clyde Yancey, M.S., Professional Geologist (P.G.) - Mr. Clyde Yancey has more than
20 years of environmental experience in all aspects of the CERCLA process at Uranium Mill
Tailings Remedial Action (UMTRA) and DOE sites.  He will review all plans, designs,
reports, surveys, and assessments.

C Dr.  Robert Tucker (SAIC), Ph.D., P.G., Senior Geologist - Dr. Tucker has over 25 years
of experience in hydrogeologic investigations and all aspects of the CERCLA/RCRA process
at DOD, DOE and FUSRAP sites.  His experience varies from development of project work
plans and reports for hydrogeologic investigations to performing cost evaluations for
proposed remedial actions.  He is responsible for reviewing  all health and safety and field-
related documents.
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C Mr. Steve L. McBride, B.S.  (SAIC), Chemistry - Mr. McBride possesses over 13 years
of experience in the analytical QA/QC .  He is experienced in laboratory operations, data
validation, method development and development of Quality Assurance Project Plans at
DOE at FUSRAP sites.  He is responsible for reviewing all documents related to analytical
and radiological quality control such as the QAPP, data reports, RI report, and all chemical
and radiological surveys.

C Mr. Steve Passig (SAIC), Certified Health Physicist (CHP) - Mr. Passig possesses 13
years of experience in all aspects of radiation health and safety for a number of radiological
industries.  He is experienced is radiation surveys and worker protection, development of
Radiation Safety Plans and evaluation of radio-chemical data for the protection of human
health and the environment.  Mr. Passig will review all documents associated with on-site
radiation health and safety and assessments of human and ecological exposure to radiological
contamination at the NFSS.

Each member of the ITR committee will

C Review documents pertinent to their expertise as described above;

C Provide written comments and required actions to Maxim concerning omissions,
inconsistencies, typographical and grammatical errors and other corrections requiring
revisions;

C Review responses to comments and all action taken in response to comments;

C Resolve any outstanding differences; and

C Document independent review and resolution of all comments using a Review Certification
Sheet (shown at the front of this document).

4.5  Principal Engineer

Mr. David Germeroth, P.E., is the Principal Engineer.  He will provide engineering expertise and
review, approve and apply his Professional Engineer’s seal to pertinent design documents as
necessary.   Mr.  Germeroth possesses over ten years experience performing geotechnical testing,
construction oversight, health and safety evaluation, remedial investigations, remedial design and
site investigations.  Mr. Germeroth has extensive experience at FUSRAP and former DOE sites.

4.6  SAIC Senior Technical Consultant

Mr. Michael Giordano, P.E., Certified Hazardous Materials Manager (CHMM), is Senior Technical
Consultant for SAIC participation in this project.  The Alternate Senior Technical Consultant  is Mr.
George Butterworth, M.S.    Mr. Giordano and Mr. Butterworth each have more than 20 years of
experience in remedial investigations, feasibility studies and remedial design at DOE and FUSRAP
sites.  For nine years, Mr. Giordano has provided technical and program oversight and management
for DOE, FUSRAP and DOD project.   Mr. Butterworth has extensive expertise in environmental
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management, engineering oversight  and health and safety at FUSRAP sites in New York State and
active DOE sites throughout the U.S.  Each of these individuals is familiar with the NFSS and
SAIC’s previous work at the site.  Their responsibilities include:

• Coordinate with Maxim’s Project Principal and Program Manager to administer SAICs
efforts;

• Attend Technical Planning Process Meetings;

• Ensure that all required resources to be provided by SAIC are available on an as needed
basis;

• Participate in preparation of plans and reports;

• Participate in development of sampling strategy which will achieve project objectives;

• Provide site-specific continuity based on previous and programmatic experience at NFSS and
other FUSRAP projects;

• Coordinate the development of the Radiation Protection Plan by SAIC personnel;

• Communicate problems anticipated and/or encountered during activities performed by SAIC
to the Maxim Project Manager.

4.7  Risk Assessor

Brian Mulhearn is the Risk Assessor for this project.  The Risk Assessor will be supported by the
Project Manager, Program Manager, Principal Engineer, Site Manager, SAIC, and other involved
parties.  Mr. Mulhearn has more than nine years of experience in the toxicology field, with
experience ranging from human to ecological and aquatic toxicology.  He developed and performed
marine and freshwater bioaccumulation assays, including radioisotopic analysis at the U.S. Army
Corps of Engineers Waterways Experiment Station.  Mr. Mulhearn’s experience includes developing
CERCLA and non-CERCLA risk assessments at federal and private facilities.  

 Mr. Mulhearn will:

• Assist in compiling site data, Applicable or Relevant and Appropriate Requirements
(ARARs), toxicological data, and cleanup-goals;

• Compare the potential ARARs to analytical reporting limits for each parameter;

• Aid in the evaluation of the usability of old and recently generated data for use in a risk
assessment;

• Coordinate SAIC’s assessment and review of risks estimated for radioisotopes;
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• Develop the baseline human heath and ecological risk assessment for the site;

• Review documents from a risk assessment perspective; and 

• Provide input during scoping and planning sessions. 

4.8  Project Industrial Hygienist

Ms. Yvonne Freix, Certified Industrial Hygienist (CIH), will review and approve the Site Safety and
Health Plan and supervise its implementation.  She will determine the need for any upgrades or
downgrades in levels of protection required for non-radiological contaminants.  Ms. Freix possesses
over 12 years of professional experience as a CIH.  She has strong knowledge of current industrial
hygiene and safety regulations and extensive knowledge in interpreting sampling data, results and
compliance with regulatory and advisory standards.  Ms. Freix has supervised the development of
Site Safety and Health Plans for numerous DOD sites.

4.9  Radiation Safety Officer(s)

Mr. Paul Smith, CHMM, is Maxim’s Radiation Safety Officer (RSO) and will administer Maxim’s
in-house radiation safety and monitoring programs and will interface with the radiation safety
officers at USACE. Mr. Smith possesses 12 years of experience in chemical and radiological
analysis, documentation, validation and analytical project management.  For the past  seven years,
Mr. Smith has been a representative of Maxim’s Radiation Safety Committee and is currently
Maxim-St. Louis’s RSO.  Mr. Smith will be supported by SAIC personnel as described below.

SAIC personnel will monitor all locations and field activities for the presence of radioactive
contamination.  Mr. Douglas Haas will be the Radiation Safety Officer (RSO) for this project.  (The
Radiation Safety Plan is presented under separate cover.)  Others may assist Mr. Haas when more
than one field radiation safety officer is required.  Mr. Haas is Registered Radiological Protection
Technologists with experience in  radiation safety, radiation control and sampling at numerous DOE
and FUSRAP sites.  The following tasks are the responsibility of the RSOs:

C Interface with the radiation safety officers at USACE;

C Coordinate all activities with Maxim’s RSO, Mr. Paul Smith;

C Conduct on-site training in radiation safety and radiation protection;

C Perform radiation level surveys of work areas;

C Monitor field activities and equipment related to field activities for the presence of
radioactive contamination;

C Evaluate potential radioactive hazards and establish restricted areas if necessary;
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C Coordinate with the Site Manager and Health and Safety Officer for implementation of the
Site Safety and Health Plan (SSHP); and

C Direct the preparation and shipment of radioactive materials for shipment.

4.10  Site Safety and Health Officer

Mr. Gregory Dawdy is the Site Safety and Health Officer (SSHO).  Mr. Dawdy has over 15 years of
experience in all aspects of health and safety associated with the performance of site investigations,
RIs, compliance monitoring, and installation of groundwater remediation systems at CERCLA and
RCRA sites.  Mr. Dawdy has extensive experience in  sampling and reconnaissance activities at
DOE and FUSRAP sites.

Depending on the task requirements, an alternate SSHO may be designated SSHO for a given task.
The responsibilities of the SSHO include:

C Interface with the Site Safety and Health Officer at the USACE;

C Preparation and implementation of  the SSHP;

C Assurance that all required safety equipment is available on-site;

C Coordination with both Maxim and SAIC Radiation Safety Officers and the project Industrial
Hygienist for implementation of the SSHP and the Radiation Safety Plan;

C Enforcement of use of proper safety equipment and implementation of other plan
requirements on-site by employees and subcontractors and assurance that personal protective
equipment is available for authorized government or other authorized official visitors;

C Revision of equipment requirements and procedures based on new information gathered
during site inspection;

C Modification (upgrading or downgrading) of levels of personnel protection based on site
observations;

C Determination and posting of locations of medical facilities, telephone numbers of
emergency resources (police, fire, ambulance), and arranging emergency transportation to
medical facilities (as required);

C Observation of work-party members for symptoms of exposure or stress;

C Arrangement for availability of on-site emergency medical care and first aid (as necessary);

C Preparation of accident or incident reports and submittal to the USACE;
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C Coordination of specialized training, pre-investigation health and safety briefing, daily
morning safety meetings, and post-investigation health and safety briefing;

C Implementation of on-site continuous monitoring for exposure to airborne contaminants.
This also includes continuous monitoring of sampling activities for hazardous conditions;

C Collection of personal monitoring air samples, if necessary;

C Reference of all questions from the news media to the USACE Project Manager, Dr. Judy
Leithner at telephone number (716) 879-4234, U.S. Corps of Engineers, Buffalo, New York;

C Assistance to the Site Manager for preparation and shipment of samples in accordance with
shipping regulations;

C Supervision of safety aspects of subsurface exploration;

C Designation of Site Manager as SSHO to administer duties identified above in case of
unavoidable absence from site;

C Preparation and shipment of equipment including preservatives in accordance with
Department of Transportation regulations; and

C Implementation of a utility check and metal detector search prior to the initiation of sampling
activities to clear subsurface exploration sites prior to initiation of drilling.

The SSHO has ultimate responsibility to cease any operations not in compliance with the approved
policy or which could otherwise threaten the health or safety of on-site personnel or the general
public, or which may cause significant adverse impact on the environment.

4.11  Site Manager

The Project Manager will be supported by the field team managers (Site Manager and SSHO). The
Site Manager is responsible for leading and coordinating the day-to-day activities of the various
resource specialists under his supervision. The Site Manager is an experienced environmental pro-
fessional and will report directly to the Project Manager.  Mr. Timothy Biggs, M.S., P.G., will be
Maxim’s Site Manager.  Mr. Biggs has managed and participated in numerous groundwater
investigations, biofeasibility studies, remedial investigations and feasibility studies at sites with
chemical and radioactive contamination.  He has previous experience as site hydrogeologist for a
U.S. Environmental Protection Agency (USEPA) Superfund site involving burial of radioactive
waste from uranium enrichment processes.

Depending on the task requirements, an Alternate Site Manager may be assigned for a given task.
Alternate Site Managers will report to the Site Manager.  Alternate Site Managers will have prior
experience at the site and will not supervise activities without prior experience on-site.  Alternate
Site Managers will be selected based on their areas of expertise such as survey work,
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geology/hydrogeology, engineering, or disposal of investigation derived waste (IDW).  The Site
Manager may be assisted by additional field personnel when warranted.

Specific Site Manager responsibilities include:

C Coordination on a daily basis with the Project Manager on technical issues in specific areas
of expertise;

C Development and implementation of field-related work plans, assurance of schedule
compliance, and adherence to management-developed study requirements;

C Coordination and management of field staff;

C Implementation of QC for technical data provided by the field staff including field
measurement data;

C Adherence to work schedules provided by the Project Manager;

C Authorship, review, and approval of text and graphics required for field team efforts;

C Coordination and oversight of technical efforts of subcontractors assisting the field team;

C Identification of problems at the field team level, discussion of resolutions with the USACE
Site Superintendent, and provision of communication between team and upper management;

C Participation in the preparation of the final report;

C Communication with USACE representatives concerning scheduled activities;

C Identification of sampling locations as specified in the FSP;

C Coordination with the USACE, locator services, and utility companies to ensure subsurface
exploration sites are cleared for possible presence of underground utilities; 

C Submission of requests to the laboratory to supply sample containers for soil, sediment, and
water samples;

C Supervision of the collection, labeling, preservation, packing, chain of custody,
documentation, and proper shipment and transportation of sediment samples,  equipment
blanks, and duplicates from the site to the project analytical laboratories;

C Supervision of all aspects of drilling, sampling and field testing activities;

C Maintenance of a daily written log and photo documentation of all field activities;
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C Coordination with USACE and Argonne National Laboratory to facilitate collection of split
QA samples;

C Assistance to the SSHO and the Radiation Safety Officer in implementation of the SSHP and
the Radiation Safety Plan; and

C Notification of Maxim’s  Project Manager and the USACE (Dr. Judy Leithner, 716/879-
4234) concerning problems encountered during field activities.

4.12  Analytical Services Coordinator

Mr. Paul Smith is Maxim's Analytical Services Coordinator.  Mr. Smith possesses 12 years of
experience in chemical and radiological analysis, documentation and data validation, and analytical
project management.  For the past  seven years, Mr. Smith has provided analytical expertise to DOD
and DOE clients associated with Superfund, CERCLA, RCRA, and FUSRAP sites.  Mr. Smith has
been a representative of Maxim’s Radiation Safety Committee and is currently Maxim-St. Louis’s
RSO.  His responsibilities as Analytical Services Coordinator for the NFSS project include:

C Ensures all resources of the subcontractor laboratory are available on an as-required basis;

C Participates in preparation, review and approval of the QAPP;

C Coordinates client sample submissions to GEL, establishes quality control requirements, and
project completion dates;

C Reviews laboratory work orders to ensure compliance with project plans;

C Communicates problems encountered during analyses to the Project Manager and the
USACE Project Chemist, and provides guidance for their resolution;

C Provides technical guidance to the Maxim Project Manager, USACE and laboratory
regarding all aspects of environmental analytical methodologies;

C Communicates project changes to GEL;

C Oversees report preparation and reviews project data submitted by GEL for completeness,
accuracy, and compliance to project requirements; and

C Submits the analytical results to the Program Manager and the USACE.

4.13  Quality Assurance Manager (GEL)

Mr. Robert Pullano is the GEL Quality Assurance (QA) Manager. The QA Manager reports directly
to the Chief Operations Officer and is independent from laboratory operations.  Mr. Pullano has over
14 years experience with chemical and radiological analyses, method development, documentation
and validation, and quality control management.  For the past 10 years, Mr. Pullano has been
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responsible for the development of QA plans, internal standard operating procedures and all aspects
of quality control management at GEL.  His responsibilities for this program include:

C Oversight of the GEL quality assurance program and auditing its operational execution,
directing quality issue resolution and assuring the implementation of suitable corrective
action;

C Supervision of laboratory performance evaluation studies (internal and external) for GEL;

C Review of data, as needed;

C Guidance, as necessary, to the appropriate levels of management at GEL and Maxim
concerning the status of the quality system and deviations from quality program
requirements;

C Participation in preparation and review of this plan;

C Technical guidance to GEL and Maxim on all quality issues;

C Technical representation of GEL's laboratory QA procedures;

C Supervision of the preparation of GEL's laboratory Standard Operation Procedures;

C Guidance on preparation of Maxim's QAPP;

C Coordinates with the GEL Project Manager concerning problems encountered during
analysis and provides additional guidance to the Maxim Project Manager, Analytical
Services Coordinator and the USACE concerning analytical problems;

C Overview QA/QC documentation; and

C The Quality Assurance Manager has the authority to limit or halt out-of-control processes
when warranted.

4.14  Laboratory Project Manager (GEL)

Ms. Edith Kent is the GEL Laboratory Project Manager.  She has over 10 years of experience in
providing analytical services at DOD, DOE and FUSRAP sites.  Ms. Kent has extensive experience
in comprehensive analytical projects with unique program requirements.  Her responsibilities
include: 

C Ensures all resources of the laboratory are available on an as required basis;

C Supervises in-house chain-of-custody;
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C Submits all daily documentation, eg. daily quality control reports, internal and external chain
of custody, airbills, cooler receipt forms, to Maxim’s Analytical Services Coordinator;

C Schedules and manages the daily laboratory operations for this project and the ongoing
implementation of appropriate quality control measures;

C Provides technical guidance;

C Communicates problems encountered during analysis, if necessary, to Maxim’s Analytical
Services Coordinator who then notifies the Program Manager and the USACE Project
Manager;

C Assures that the staff at GEL is suitably qualified and trained;

C Makes recommendations concerning staffing, instrumentation/equipment, facilities and
quality program enhancement requirements;

C Assures appropriate corrective action is taken, as necessary, and documented in response to
analytical and quality control issues;

C Ensures sample containers, trip blanks, and appropriate shipping materials are provided to
Maxim’s Site Manager;

C Supervises report preparation and review of project data for completeness, accuracy, and
compliance to project requirements; 

C Submission of analytical results to the Maxim Analytical Services Coordinator; and

C Provides timely revision to Draft Data Package.

4.15  Sample Custodian (GEL)

The sample custodian for GEL Environmental Services is Ms. Dionne Francis.  Ms. Francis has 3
years of experience in sample log-in procedures for chemical and radiological samples. General
duties of the Sample Custodian during the course of this study include:

C Receives, inspects, documents, tracks, and distributes analytical samples and receivables;

C Scans the samples with an appropriate radiological detector and record the condition of the
incoming sample containers;

C Assigns a unique identification number and customer number, and enters each into the
sample receiving log;

C Maintains chain-of-custody forms and the cooler receipt forms;
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C Verifies chain-of-custodies and their correctness;

C Stores samples in restricted-access walk-in coolers until samples are requested for analysis;

C Notifies GEL’s Laboratory Manager and Project Manager of sample receipt and inspection;

C Maintains signed logs for distribution of samples for analysis and return of sample remnants;

C Controls and monitors access/storage of samples and extracts;

C Disposes samples upon completion of the project and approval of the USACE, as well as any
hazardous wastes generated in the laboratory during this program; and

C Supervises proper preparation of sample containers.

4.16  Key Laboratory Managers (GEL)

The managers and supervisors of the GEL laboratory sections, which include receiving, sample
preparation, gas chromatography (GC)/high performance liquid chromatography (HPLC), gas
chromatography/mass spectrometry (GC/MS), inorganic/metals analysis and radiological analysis,
are responsible for daily operations of their respective sections.  The laboratory managers at GEL
are experienced chemists with extensive knowledge of sample handling, extraction/digestion,
analytical methods, and data review.  The managers and supervisors duties include:

C Assurance that employees are properly trained;

C Instruments/equipment are properly calibrated and maintained;

C All necessary Standard Operating Procedures (SOPs) are available to the analysts and up-to
date;

C Documentation is suitably recorded and complete;

C Confirm that projects and quality control are performed per program requirements and that
corrective action is promptly taken to resolve identified quality issues;

C Assurance that the laboratory Safety and Health Manual and the Chemical Hygiene Plan are
followed;

C Maintenance of a Daily Laboratory QC Form of samples analyzed and analytical difficulties
to be submitted to the GEL Project Manager; and

C Documentation of any analytical difficulties using the Data Review/Data Exception Forms
when necessary.
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4.17  Section Managers, Chemists and Technicians (GEL)

The technical staff (team members) for this project will be drawn from GEL's pool of resources.  The
technical team staff will be utilized to gather and analyze data, and to prepare various task reports
and support materials.  All of the designated technical team members are experienced professionals
who possess the degree of specialization, experience and technical competence required to
effectively and efficiently perform the required work.

Laboratory Supervisors, Chemists and Technicians who may participate in the analysis of samples
and their years of experience at GEL are summarized in Appendix B of the QAPP.  These positions
include:

• ICP Spectroscopist
• Flame Atomic Absorption Spectroscopist
• Graphite Furnace Atomic Absorption Spectroscopist
• Inorganic Sample Preparation Technician
• General Inorganic Techniques Specialist
• GC-GC/MS Operator(s)
• Extraction/Concentration Technician
• Pest/PCB (GC) Chemist
• Nitroaromatic (HPLC) Chemist
• Radio-Chemist

4.18  Geotechnical Services Manager (Maxim-St. Louis)

Maxim will perform geotechnical analyses in its’ laboratory in St. Louis.  Maxim is licensed to
possess radioactive materials.

Mr. David Germeroth, P. E. is the Maxim Geotechnical Services Manager.  Mr.  Germeroth
possesses over ten years experience performing geotechnical testing, construction oversight, health
and safety evaluation, remedial investigations, remedial design and site investigations. Mr.
Germeroth has extensive experience performing geotechnical testing on low-level radioactive
samples from DOE Superfund sites and active DOE sites throughout the United States. His
responsibilities include:

• Ensures all resources of the laboratory are available on an as required basis;

• Supervises in-house chain-of-custody;

• Schedules and manages the daily laboratory operations for this project and the ongoing
implementation of appropriate quality control measures;

• Provides technical guidance;
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• Communicates problems encountered during analysis to the Maxim Analytical Services
Coordinator who notifies the Project/Program, Manager and the USACE Technical Manager
if necessary;

• Assures that the staff at Maxim is suitably qualified and trained;

• Makes recommendations concerning staffing, instrumentation/equipment, facilities and
quality program enhancement requirements;

• Assures appropriate corrective action is taken, as necessary, and documented in response to
quality control issues;

• Supervises report preparation and review of project data for completeness, accuracy, and
compliance to project requirements;

• Submission of testing results to Maxim’s Analytical Services Coordinator; and

• Provides timely revision to Draft Data Package.

4.19  Sample Custodian (Geotechnical)

Mr. Jim Shetley is the Geotechnical Laboratory Sample Custodian for the St. Louis Laboratory.  Mr.
Shetley possesses over 15 years of experience in sample receiving, documentation and tracking.  He
has extensive experience in the handling of chemically contaminated samples from DOD and a
variety of sites and low-level radioactive samples from active and inactive DOE sites.  General duties
of Maxim’s Sample Custodian during the course of this study include:

• Receipt, inspection, documentation, tracking, and distribution of analytical samples and
receivables;

• Scan the samples with an appropriate radiological detector and record the condition of the
incoming sample containers;

• Assign a unique identification number and customer number, and enter each into the sample
receiving log;

• Maintenance of chain-of-custody forms and the cooler receipt forms;

• Verify chain of custody and its correctness;

• Storage of samples in restricted-access walk-in coolers until samples are requested for
analysis;

• Notify Maxim’s Analytical Services Coordinator and Program/Project Manager of sample
receipt and inspection;
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• Maintain signed logs for distribution of samples for analysis and return of sample remnants;

• Control and monitor access/storage of samples and extracts;

• Disposal of samples, or return to site, upon completion of the project and approval of the
USACE, as well as any hazardous wastes generated in the laboratory during this program;
and,

• Supervision of proper preparation of sample containers.

4.20  Geotechnical Testing Technicians (Maxim-St. Louis)

The technical staff (team members) for this project will be drawn from Maxim's pool of resources.
The technical team staff will be utilized to gather and analyze data, and to prepare various task
reports and support materials.  All of the technical team members are experienced professionals who
possess the degree of specialization and technical competence required to effectively and efficiently
perform the required work.

4.21  Data Manager

David Collins, M.S., of Maxim-St. Louis will be responsible for preparation of a project database
in electronic format in accordance with USACE requirements.  He will coordinate with Maxim’s
Project Manager, Analytical Services Coordinator and GEL Project Managers to develop this data
base.  Mr. Collins has validated large databases from numerous DOD sites.

4.22  Independent Third-Party Data Validators

This function will be provided by a designee of the U.S. Army Corps of Engineers.
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SECTION 5

5.0  TRAINING

All training related to the performance of on-site activities will be completed in accordance with
Maxim's SOP 12 - Hazard Communication Program, and SOP 19 - Safety Training for Employees,
presented in Appendix C. 

5.1  Comprehensive Health and Safety Indoctrination

At the onset of each phase of the project, the project personnel (including subcontractors) will be
required to have read the Site Safety and Health Plan and sign the Statement of Understanding
(Exhibit 5-1) attesting that they have read and understand the SSHP.

Prior to the initiation of each phase of the field operations, the Site Manager will review the Safety
plan with all site personnel.  They will be verbally informed of the known and possible hazards of
working on this site and instructed on the proper safety procedures which they will be required to
practice, along with the proper PPE required for each task.  All personnel will be instructed and
trained in the proper use of all safety equipment and their limitations.  All field personnel will be
informed of relevant safety procedures and will be furnished with emergency telephone numbers.
Field personnel will be instructed to report any safety concerns to the SSHO.

All on-site personnel and visitors will be briefed on the potential physical and chemical hazards
before they are allowed on site.  These briefings will be documented in the site log, listing name,
date, and subject.

5.2  Specialized Training - Maxim Personnel

All Maxim field personnel and supervisors have attended an OSHA required (29 CFR 1910.120)
40-hour training course for safety at hazardous materials sites, and are American Red Cross certified
to administer First Aid and CPR.  Maxim supervisory personnel have received OSHA required 8
hour training for "Hazardous Waste Site Supervision."  In addition, all personnel have been trained
in the use and limitations of respirators, and the use of personal protective equipment.  Qualitative
respirator fit testing is performed for all personnel prior to commencement of field activities.  A
summary of the health and safety training acquired by Maxim personnel is provided in Table 5-1.
Copies of training certificates are presented in Appendix E.

5.3  Specialized Training - Subcontractors

All subcontract field personnel and supervisors who will be involved with on-site activities at the
NFSS, have attended an have attended an OSHA required (29 CFR 1910.120) 40-hour training
course for safety at hazardous materials sites, and are American Red Cross certified to administer
First Aid and CPR.   In addition, all on-site personnel have been trained in the use and limitations
of respirators, and the use of personal protective equipment.  Qualitative respirator fit testing is
performed for all personnel prior to commencement of field activities. 
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5.4  Site-Specific Training

At the beginning of on-site activities, all personnel will receive a site-specific briefing on the
hazards, procedures and precautions for on-site operations, and emergency response protocol.  This
training will be documented in the bound site logbook. 

5.4.1  Visitor Training

Any official visitor present in the sampling or support vessel during sampling activities,  shall
present documentation that he/she has received health and safety training and medical surveillance
examination/certification equivalent to that required for on-site work.  This includes 40-hour
HAZWOPER training and 8 hour annual refresher training.  In addition, a short orientation covering
relevant information outlined above shall be given by the Site Safety and Health Officer.  The visitor
shall also provide evidence of respirator fit testing and that an appropriate respirator is available in
the event one is required.

5.4.2  Morning Safety Meetings

Daily "tailgate safety meetings" will be conducted on-site prior to any work activity.  During these
meetings, personnel will be briefed and /or trained in various safety procedures and precautions to
be used on-site to mitigate and reduce potential worker exposure to hazards.  Daily safety meetings
will address incidents and concerns from the previous day and related work practice changes which
result from the safety review process.  When there is a modification in work activity or location or
on-site personnel the daily safety meetings will be adjusted accordingly.  These meetings will be
documented on the form presented as Exhibit 5-2.

5.5  Radworker Training

Personnel who have the potential to receive 100 mrem TEDE in a year must be radworker trained
as required by EM 385-1-1 Section 06.E.03 and 10 CFR 19. Although workers are not expected to
receive 100 mrem/yr, initially, each individual will be radworker trained until the work area source
term has been verified by field measurement. After the field measurements indicate that less than 100
mrem TEDE will be received by any individual, the Site Safety and Health Officer may discontinue
requiring radworker training for additional site personnel.

Radworker training will include at a minimum 4 hours of instruction in the following elements of
radiation safety: health effects of ionizing radiation, exposure limits (including those for pregnant
workers), use of dosimetry and instruments, effects of radiation on the embryo/fetus, employee rights
and responsibilities, site contaminants and probability of exposure, required monitoring, and
exposure control methods.
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SECTION 6

6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

The normal work uniform for this site will be Level D which will include: work clothes and/or
coveralls, leather steel-toed work boots, and safety glasses with side shields.

During sampling operations which by the nature of the media being sampled do not have splash
hazards, Modified Level D PPE consisting of Tyvek™ coveralls, steel-toed boots, rubber overboots
and nitrile gloves (inner and outer),  and safety glasses with side shields will be required for all
sampling personnel.  Full-faced air purifying respirators equipped with organic vapor/P100 filters
will be on-hand in the event an up-grade to Level C is required.  If a monitoring indicates that a
hazardous situation or the possibility of exposure is encountered or anticipated at sampling locations,
the Site Safety and Health Officer (SSHO) in consultation with the Site Manager, Radiation Safety
Officer (RSO), the Maxim Project Manager (PM) and the on-site USACE Contracting Officer's
Representative (COR) will evaluate the situation and upgrade the level of PPE as needed.  If
conditions are encountered that require a higher level of PPE than Level C, operations will cease and
the COE and the Maxim program manager will be advised.

During sampling operations which by the nature of the media being sampled or inherent to the
operation, do have splash hazards, Modified Level D PPE consisting of poly-coated Tyvek™
coveralls, chemically resistant steel-toed boots, or rubber overboots over leather steel-toed work
boots,  nitrile gloves (inner and outer), safety glasses with side shields and face shields will be
required for all sampling personnel.  Full-faced air purifying respirators equipped with organic
vapor/P100 filters will be on-hand in the event an up-grade to Level C is required.  If  monitoring
indicates that a hazardous situation or the possibility of exposure is encountered or anticipated at
sampling locations, the Site Safety and Health Officer (SSHO) in consultation with the Site Manager,
Radiation Safety Officer (RSO) and the Maxim Project Manager (PM) and the on-site USACE
Contracting Officer Representative (COR) will evaluate the situation and upgrade the level of PPE
as needed.  If conditions are encountered that require a higher level of PPE than Level C, operations
will cease and the COE and the Maxim program manager will be advised.

For all tasks which require building entry, the level of protection will be level C. Personnel will be
required to wear hooded Tyvek and half or full-face respirators equipped with OV/AG/P100
cartridges.  The presence of chemical or radiological hazards are such that an upgrade in the level
of protection above level C is required, work will immediately cease and the exclusion zone will be
evacuated.  The Site Safety and Health Officer (SSHO), in consultation with the Maxim-St. Louis
Certified Industrial Hygienist (CIH),  the Maxim-St. Louis PM, the USACE COR and the Project
Health Physicist (HP), will determine the appropriate protective measures which will be employed
to adequately protect on-site workers.

All PPE will be kept in weather-proof containers.  Prior to use, each piece of PPE will be inspected.
A list of personal protective equipment is presented in Table 6-1.  All PPE will be used in
accordance with SOP 8 presented in Appendix C.
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All Maxim personnel have been fit-tested for their assigned respirator.  Upon donning the respirator,
the individual will perform a positive and negative pressure fit check.  At the end of each day,
respirators will be cleaned, dried, and placed in weather-proof container.  Respirator cartridges will
be replaced as specified in Maxim’s Safety SOP 9 presented in Appendix C.  Visitors will be
required to have fit-test documentation available for review and have a respirator of the brand and
size with which they were fit-tested with available for use on-site.

6.1 Levels of Protection

Various levels of protection are described in SOP 8.0 "Health and Safety Equipment".

Levels of protection to be worn on-site will vary.  Level D protection is necessary to enter the site.
A minimum uniform of Modified Level D protection will be worn during all sampling activities. 

Levels of protection required for each task conducted during this investigation will be as follows:

Activity

Site Entry

Surface Soil Sampling 

Subsurface Soil Sampling

Monitoring Well/Piezometer Installation/
Monitoring Well/Piezometer Development
and Groundwater Sampling. 

Level of Protection

Level D: Safety glasses with side shields, work
clothes and/or coveralls, and steel-toed leather
work boots.

Modified D:  Modified by the inclusion of
safety glasses with side shields, chemically
resistant Tyvek™ coveralls, nitrile gloves
(inner and outer) and Steel-toed chemically
resistant boots.

Modified Level D - Modified by the inclusion
of  safety glasses with side shields,  nitrile
gloves (inner and outer), Steel-toed chemically
resistant boots, chemically resistant poly-
coated Tyvek™ coveralls, hearing protection,
hard hat  and face shield if splash hazards are
present.

Modified Level D - Safety glasses with side
shields, hard hats, nitrile gloves (inner and
outer), Steel-toed chemically resistant boots,
chemically resistant poly-coated Tyvek™
coveralls, hearing protection,  and face shield.
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Activity

In-situ Permeability Testing

Sediment/Surface Water Sampling

Building Inspections

Asbestos Sampling

Lead Paint Sampling

Wipe Sampling

Building 401 Demolition Survey

Surveying

Radiological Verification Surface Scan

Level of Protection

Modified Level D - Modified by the inclusion
of  safety glasses with side shields,  nitrile
gloves (inner and outer), Steel-toed chemically
resistant boots, chemically resistant poly-
coated Tyvek™ coveralls, hearing protection,
and face shield if splash hazards are present.

Modified Level D - Modified by the inclusion
of  safety glasses with side shields,  nitrile
gloves (inner and outer), Steel-toed chemically
resistant boots, chemically resistant poly-
coated Tyvek™ coveralls, hearing protection,
and face shield if splash hazards are present.

Level C - Which will include: Full or half-
faced respirator equipped with OV\AG\P100
cartridges, hooded Tyvek coveralls safety
glasses with side shields,  nitrile gloves (inner
and outer), Steel-toed leather boots and
disposable booties.

Level C - Same ensemble as for Building
Inspections as detailed above.

Level C - Same ensemble as for Building
Inspections as detailed above.

Level C - Same ensemble as for Building
Inspections as detailed above.

Level C - Same ensemble as for Building
Inspections as detailed above.

Level D: Safety glasses with side shields, work
clothes and/or coveralls, and steel-toed leather
work boots.

Level D: Safety glasses with side shields, work
clothes and/or coveralls, and steel-toed leather
work boots.
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SECTION 7.0

7.0 MEDICAL SURVEILLANCE

The Maxim Medical Surveillance Program is detailed in SOP 40 - Medical Monitoring, presented
in Appendix C.  In addition, radiological medical surveillance will be conducted as detailed in the
Radiation Protection Plan.

In order to validate radiological air sampling, bioassay samples will be obtained from site workers
who perform intrusive work. Prior to the start of intrusive work, a  24 hour urine baseline bioassay
sample will be submitted to health physics. Each sample will be identified with the name of the
monitored individual. At the completion of site work, a 24 hour urine exit bioassay sample will be
submitted to health physics. All bioassay samples will be forwarded to an analytical lab for Uranium
and Thorium analysis. 

Table 5-1 presents the dates of the employees' most recent annual medical exam.  Copies of the most
recent Fit-for Duty Statements are included in Appendix C. Exposure of personnel above the OSHA
Permissible Exposure Limit (PEL) to any of the hazardous substances listed in Table 3-1 will require
a physician examination.
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SECTION 8.0

8.0  DOSIMETRY

Maxim Technologies, Inc. will utilize Personnel Monitoring Devices (PMD) to maintain a
permanent dose record of each type of mixed radiation. Specifically on-site Maxim and
subcontractor employees will be required to wear a Thermoluminescent Dosimeter (TLD) film badge
for monitoring the exposure to non-alpha radiation while on-site at the NFSS.  TLD badges have a
nominal detection range of 0.1 to 10,000 rads.  A "control" badge and a "Mail" badge will be issued
with each quarterly set of badges and stored appropriately at the Maxim-St. Louis facility, as a
measure of system control.  The dosimetry program will be administrated in accordance with Appendix
A of the Radiation Protection Plan.  Each site worker and visitor subject to this site safety and health
plan will wear a film badge while onsite, except in health physics designated office and assembly areas.
Dosimetry will be stored with a control badge in a locked dosimetry receptacle, when not in use. All
dosimetry, including the control badge, will be collected and evaluated on a quarterly basis.

The TLD badges will be exchanged on 3-month internals (quarterly) beginning on January 1, April
1, July 1 and October 1 of the current year.  Records of dosimetry will be maintained by SAIC’s
Radiation Safety Officer (RSO) Mr. Douglas Haas.  SAIC will furnish Radiation Exposure Reports
to each monitored employee.  Following completion of the project, all employee exposure records
will be forwarded to Maxim for long-term retention.

The SSHO will be responsible for management of the on-site film badge program.  Each on-site
employee will be required to wear his or her TLD badge when he or she is present on the NFSS site.
The TLD badge will remain at the work site in a locked cabinet when personnel are off-site.  The
TLD badge will only be used to monitor potential exposures to personnel while they are on the
NFSS.  This will ensure that only the dose received at the NFSS will be measured by the TLD.
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SECTION 9.0

9.0 EXPOSURE MONITORING DURING SAMPLE COLLECTION

9.1 Environmental Exposure Monitoring

During intrusive investigations, ambient air monitoring will be accomplished in accordance with
SOP 4 - Exposure Monitoring, presented in Appendix C.  The PID will be calibrated at the beginning
and end of each work period and the results recorded on the Air Monitoring Calibration form
presented as Exhibit 9-1.  The results of all environmental monitoring activities will be recorded on
the Environmental Air Monitoring Forms presented as Exhibit 9-2.

The atmosphere in the work zone will be monitored using a PID and Gastech GX-82 toxic gas meter
or equivalent.   If monitoring indicates the presence of volatile organic compounds, colorimetric
indicator tubes will be used in an attempt to identify these compounds.  If the Gastech GX-82 toxic
gas meter exceeds the preset standards (10 % LEL, < 19.5 % or > 23.5 % O2, hydrogen sulfide - 10
ppm) all work will stop and all personnel will move in an upwind direction away from the work area.
After evaluating the data, the Site Safety and Health Officer (SSHO) will decide on the proper action
to protect all personnel.  Work will continue only after proper respiratory protection has been
donned.  If safe work standards cannot be met, the safety officer will contact the project manager and
USACE contracting officer for instructions.  A list of environmental monitoring equipment is listed
in SOP 2.0 and Table 9-1.

Personnel working at sampling locations should be familiar with the characteristics and diagnostic
signs and symptoms of the potential contaminants.

Perimeter monitoring is not practical or considered necessary for this project.

9.2  Radiation Monitoring 

The following sections detail radiation monitoring which will be conducted at the NFSS.
Recordkeeping requirements are specified in the Radiation Protection Plan presented in Appendix
B.

9.2.1  Internal Radioactive Material Monitoring

From a radiological perspective, consideration of the hazard associated with MED/AEC isotopes
largely focuses on the potential for uptake into the body. Internal dose monitoring will be
accomplished using breathing zone (lapel) particulate air sampling. Air monitoring will be conducted
on individuals with the highest potential of inhaling radioactive material, when there is a potential
for airborne radioactive material. (as determined by the field Health Physics Technician) Surface and
soil contamination will be evaluated to determine the potential to generate airborne radioactive
material.
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Air samples will be analyzed for gross alpha and gross beta/gamma using a Ludlum 2929/43-10-1,
or equivalent. Gross air sample activity will be compared against a weighted (10 CFR 20 Appendix
B, Table 2) Derived Air Concentration (DAC) value. Although not expected, respiratory protection
and bioassay sampling will be implemented if, based on air sample data, any individual is likely to
receive in excess of 12 DAC/hrs (10 CFR 20.1701) in any one week. 

9.2.2  Radiation Exposure Monitoring

External monitoring will be accomplished by performing a radiation survey of each work area. A
gamma sensitive Geiger Mueller exposure rate instrument (Bicron MicroR meter or equivalent) will
be used to perform the dose rate surveys.  The exposure rate instrument will have a current annual
calibration, and response to a Cs-137 source will be verified each day, prior to work. Documentation
of the instrument response checks will be maintained onsite during the work. 

Exposure rates will be performed by an ANSI 3.1 qualified, procedure trained Sr. Health Physics
Technician. Area surveys will be performed at both knee and waist levels and recorded in units of
µR/hr. The survey results will be documented on procedure HP-405 Attachment 1, "Radiological
Survey" form. Dose rate and stay time calculations will be used to verify that no individual is
exposed to more than the USACE ALARA Limit of 100 mrem TEDE during this project.  

9.2.3  Contamination Monitoring Equipment

Personnel and equipment direct contamination surveys will be performed with a dual alpha-
beta/gamma scintillation detector coupled with a ratemeter. (Ludlum 2221/43-89 or equivalent) Each
frisker will have a current annual calibration and will be response checked each day prior to use with
a Thorium-230 and a Cs-137 source. Frisker response checks will be performed in accordance with
HP-004  "Quality Control of Radiation Monitoring Equipment", and will be documented on HP-004
Attachment 7, "Count Rate Meter Source Test Log".  

Smears and air samples will be counted with a dual alpha-beta/gamma scintillation detector coupled
with a scaler (Ludlum 2229/43-10 or equivalent). The bench counter will have a current annual
calibration and will be source checked each day prior to use with a Thorium-230 and a Cs-137
source. Source checks will be performed in accordance with HP-004  "Quality Control of Radiation
Monitoring Equipment", and will be documented on HP-004 Attachment 10, "Lab Instrumentation
QC Data Sheet", or equivalent. 

9.2.4  Personnel Contamination Monitoring

Employees who handle radioactive material will be monitored for total contamination periodically,
and at least before leaving the work area. Monitoring will be performed with a frisker under the
direct supervision of an HP technician. Personnel will be considered contaminated if total activity
at ¼" from the skin or clothing is equal to, or in excess of 300 dpm/100 cm2 alpha (at a frisk rate not
to exceed 2" per second). 

If personnel contamination is detected, the affected area will be decontaminated with soap and lukewarm
water under the direct supervision of the HP technician. The nature and extent of the contamination
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event will be documented on Appendix B, "Skin/Clothing Contamination Report" of the Radiation
Protection Plan presented in Appendix B of this document.

9.2.5  Equipment Contamination Monitoring

All sampling equipment will be direct frisked as it is extracted from the sampled media. This will
be the primary mechanism to ensure that contamination is not spread during intrusive
characterization activities. Any tools and equipment that come in contact with (potential) radioactive
material will be monitored for total and removable contamination prior to removal from the work
area. Tools or equipment with elevated alpha contaminations will probably be managed as
contaminated material. Contaminated material and equipment will be either decontaminated or
containerized for disposal, under the direct supervision of the health physics technician.

9.3 Weather

Prior to each day's operation, the current weather and meteorological data will be evaluated to
determine the impact on site operations.

9.4 Noise

Noise monitoring will not be conducted.  High noise tasks have been previously identified, i.e., drill
rig, steam cleaner and portable electrical generator operations.  

Appropriate hearing protection with a minimum noise reduction rating of 29 dB shall be worn by
all personnel engaged in this operation while they are within the exclusion zone and the drill rig is
in operation.

9.5 Heat/Cold Stress Monitoring

Samplers will spend some time wearing personal protective clothing such as poly-coated Tyvek
suits, overboots and respirators.  This equipment limits the dissipation of body heat.  Since weather
in the project area is variable even in winter, heat stress and heat exhaustion are potential threats to
the health and safety of the workers.  Cold stress and hypothermia are also potential risks to project
personnel. To avoid these problems, the precautions detailed in SOP 27.0 - Heat and Cold Stress,
will be taken.
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SECTION 10.0

10.0  STANDARD OPERATING PROCEDURES (SOPs), ENGINEERING CONTROLS AND
WORK PRACTICES

SOPs for field work are provided to Maxim and subcontractor personnel for review of proper safety
procedures.  Adherence to these SOPs is provided to help reduce the possibility of or prevent
accidents.  Safety related SOPs are presented in Appendix C.

10.1  General Field Safety

Hazards due to normal site activities can be reduced by using common sense and following safe
practices.

During drilling operations, the location of overhead power lines and underground utilities must be
established.  Prior to arrival on site, the New York underground utility locator will be contacted a
minimum of seven days prior to the initiation at 1-800-892-7962.

A minimum of a Level D work outfit will be worn during all field operations.  Level D work outfit
consists of coveralls (if required), steel-toed shoes, boot covers or steel-toed rubber boots (as
required or needed), safety glasses, and appropriate gloves.

Appropriate gloves (chemical resistant or improved grip) and eye protection will be worn while
performing sampling or related duties.

Each Maxim field team member will be issued a personal eye wash bottle which will be available
in the zone of exclusion at all times.

Material safety data sheets are presented in Appendix A and will be available on site for all potential
contaminants of concern which may be encountered during coring and sampling activities.

Contamination avoidance will be practiced.  Field crews will be reminded to:

• Be aware of potentially dangerous situations such as irritating or nauseating odors.

• Be alert to changes in crew members' physical and mental condition.

• Personnel should keep track of weather conditions; avoid working in conditions which would
escalate potential site hazards, such as rain, mud, lightning, etc.

Appropriate hearing protection will be worn in all high noise areas, such as around the drill rig while
it is in operation.

Team members will be familiar with emergency hand signals:



Karen\C:\Keri\NFSS Reports\SSHP (Phase 1)\FnlDrftRpt.wpd Maxim Technologies, Inc.
10 - 2

Hand gripping throat . . . . . . . . . . . . . . . . . Respirator or breathing problems, can't breath
Thumbs up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OK, I'm all right, I understand
Thumbs down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No, negative
Hand(s) on top of head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Need assistance
Grip partner's wrist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leave site immediately

10.2  Mechanical Equipment Operation

Operation of mechanical equipment presents another potential source for physical hazards,
precautions and procedures for these hazards are detailed in SOP 23 - Machine Guarding.

EM 385-1-1 USACE Safety and Health Requirements Manual will be on-site and as applicable
guidelines in Section 18 will be followed.

10.3  Hand Tools

Guidance for the use of hand tools is found in Section 16 of the USACE Safety and Health
Requirements Manual (EM 385-1-1).  Only tools that are in good condition shall be used.

Improper and defective tools contribute to accidents.  Safety practices as detailed in SOP 11 "Field
Safety" shall be observed when using hand tools.

10.4  Illumination

Performance of on-site activities will normally be allowed to occur from sunrise to sunset.  The
Maxim Site Manager in consultation with the Maxim SSHO, RSO, PM and the USACE COR may
approve completion of sampling activities beyond this time period.  Packaging of samples for
shipment to analytical laboratories will be allowed to occur outside of the prescribed sampling period
of sunrise to sunset.

10.5  Material/Drum Handling

Potentially contaminated sampling equipment and PPE will be generated and containerized in UN-
1A1 55 gallon drums during investigative activities at this site. Drum handling procedures are
detailed in SOP 25, presented in Appendix C.

Normally all investigation-derived waste (IDW) will be placed in UN-1A1 55-gallon drums and
properly labeled.  All full drums will be removed from the work site on a daily basis and placed in
the IDW Storage Area. Partially full drums will be sealed before the work crew leaves the site. 

Care must be taken when handling or moving drums.  Hazards include:  excessive weight, rolling
and tipping over, chemical exposure, and explosion.  Personnel will not attempt to move full or
partially full drums by themselves. 
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10.6  Electrical Safety

Care will be taken to maintain a safe distance from overhead power lines.  Their location will be
noted and sampling locations adjusted to avoid any over head power lines. 

All electrical equipment used on site will be serviceable and properly grounded.  The use of ground
fault circuit interrupters (GFCIs) will be required on all electrical equipment. 

Use of electrical equipment such as power tools, generators, and lighting will not be allowed if it is
raining.  See SOP 24 - Ground Fault Interrupters and Electrical Safety.

10.7  Confined Space, Hot Work, and Excavation Safety

These activities will not take place during this project. 

10.8  Noise/Hearing Protection

Refer to SOP 7 - Hearing Protection, presented in Appendix C.

Hearing protection will be worn at all times the drill rig or portable electrical generator is in
operation or other high noise producing equipment is being used.

10.9  Fall Protection

Fall protection measures and equipment is not deemed necessary.  Ladders  will be used during some
aspects of the sampling and building inspection tasks.  Only ladders which are in good condition and
which meet the standards detailed in 29 CFR 1910.26 and 1910.26 will be used during these tasks.

10.10  Hazard Communications

See SOP 12 - Hazard Communication Program.

10.11  Sanitation and Site Cleanliness

Housekeeping procedures contained herein pertain to uncontaminated trash, debris, and rubbish.  The
following housekeeping rules will apply at the job site:

• The work zones must be kept clean and free from trash and debris.  Trash containers will be
located in the in the exclusion zone.  Trash will be removed daily;

• Excess tools, equipment and rubbish must be kept out of the work areas;

• All surplus materials must be returned to a designated area of the site at the completion of
the job;
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• Tools and materials must be put in tool boxes, returned to the van, drill rig or support truck
after use to avoid creation of a hazard to others, and;

• PPE will be placed in designated receptacles at the end of the work period (if applicable).

10.12  Lockout/Tagout

Lockout/tagout procedures are detailed in SOP 11 - Lockout/Tagout Procedures, presented in
Appendix C.

10.13  Signs and Labels

The warning signs designated for this site are:

1) Restricted Area - Do Not Enter
2) Noise Hazard/ Hearing Protection Required
3) Hard Hat Area (during drilling and well/piezometer installation)
4) Eye Protection Required
5) No Smoking

The work zones will be delineated using barricade tape.

All labels used on shipping containers will comply with Department of Transportation regulations.
Radiologically contaminated IDW and sample media will be labeled as detailed in the Radiation
Protection Plan presented in Appendix B.  

10.14  Biological Hazards

The investigation of the site may pose a threat from biological hazards such as: ticks, spiders,
rodents, snakes, and irritant plants. Potential biological hazards and precautions are detailed in SOP
27 - Heat and Cold Stress and Biological Agents.
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SECTION 11.0

11.0 SITE ACCESS AND WORK ZONES

11.1 General

In order to reduce the spread of contaminated materials by workers to clean areas of the site, to
control the flow of personnel and material to and from the work site and to reduce safety hazards at
the site, work zones will be delineated.  The establishment work zones will help to ensure that
personnel are properly protected from the hazards associated with the area in which they are working
and the equipment which is being used during a each task which is conducted during this
investigation.  A typical work zone configuration is presented in Figure 11-1.  Work zones will be
delineated using barricade tape and signs.

11.2  Exclusion Zone (EZ)

The Exclusion Zone is the area where contamination or equipment hazards is most likely to occur.
An Exclusion Zone will be established for all locations where surface soil, subsurface soil, sediment,
surface water and groundwater samples will be collected.  An Exclusion Zone will also be
established at each well location at which well development and in-situ permeability testing activities
are conducted.  For those tasks which include building entries, the entire building will be considered
the exclusion zone.  The Contaminant Reduction Zone (CRZ) and the Support Zone (SZ) will be
established immediately outside of the door which is used to gain access to the building.  Access into
the Exclusion Zone will be controlled by the SSHO or his designee to ensure that all employees
entering the area are wearing the prescribed PPE ensemble presented in Section 6.1 for the particular
task with which they are involved.  The use of open flames, smoking, eating, drinking, gum chewing,
tobacco chewing and the use of contact lenses will not be permitted in the Exclusion Zone.  The
SSHO or the HP Technician  may expand the boundaries of the EZ if monitoring or site conditions
indicate that levels of chemical or radiological contamination at the perimeter could potentially be
approaching or above the action levels of any contaminant of concern as detailed in Table 3-1 which
could impact unprotected personnel in the Support Zone.  During drilling activities, the EZ
boundaries will be placed, at a minimum, a distance equal to or greater than the extended mast height
of the drill rig from the borehole.

11.3  Contamination Reduction Zone (CRZ)

The Contamination Reduction Zone will be located between the Exclusion Zone and the support
zone.  The CRZ will be located upwind or crosswind to the Exclusion Zone. All decontamination
of personnel and equipment will occur in this area.  Prior to leaving the CRZ, all personnel will be
monitored for total radioactive contamination by a whole body frisk performed under the direct
supervision of an HP Technician.  Sampling equipment will also be direct frisked before and after
decontamination and prior to leaving the CZR.  Personnel and equipment monitoring aspects of this
SSHP are detailed in Section 9.1 and the Radiation Protection Plan presented in Appendix B.
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11.4   Support Zone (SZ)

The Support Zone is the outer most work zone and includes designated break areas, operational areas
and support facilities.  Equipment is staged in this area prior to movement into the Exclusion Zone
through the CRZ.  PPE is donned in this area by those personnel who will be entering the Exclusion
Zone to perform sampling activities.  The use of open flames and smoking eating and drinking may
be allowed in designated areas of the SZ.  No personnel or equipment will be allowed to enter the
Support Zone from the CRZ without first being direct frisked and decontaminated as is necessary
as determined by the result of the direct frisking.  Equipment which can not be decontaminated to
acceptable levels will be managed as detailed in Section 13.0 of this Plan.  

The Support Zone will also be the location all support vehicles involved in the specific task being
performed will be parked.  The drill rig will be the only vehicle allowed in the Exclusion Zone
during drilling activities.  Other vehicles may be allowed in the Exclusion Zone during monitoring
well/piezometer development, in-situ permeability testing and well sampling activities.   

The area of the Support Zone which is used as a staging and support area will generally, to the extent
possible, be located upwind or crosswind to the CRZ and Exclusion Zone.

11.5  Other Access Control

Because the public is generally unaware of the hazards associated with on-site activities, access to
work areas will be restricted and posted.

11.6 Communications

Maxim personnel will have a portable cellular telephone available for use during all field operations.
The cellular telephone will be used whenever on-site situations require communication (e.g.,
emergency, contact with project manager, etc.). A set of hand-held transceivers may be used during
some on-site activities.  Cellular phones and transceivers will not be used in atmospheres where
monitoring exceeds 10% of the LEL.

11.7 Site Security

The layout of the site is adequate for security and access. 

11.8 Project Site Office

A mobile office trailer will be placed on-site prior to initiation of investigative activities.  The office
trailer will be equipped with electrical power and telephone and fax equipment and will be the
storage location of monitoring equipment, dosimetry and PPE when not in use.  A copy of this SSHP
shall be  available in the project site office at all times.  Emergency contact information as presented
in Section 17.0 of this plan will be prominently posted in the project site office.  
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SECTION 12.0

12.0 PERSONAL HYGIENE AND DECONTAMINATION

12.1 Personal Hygiene

Toilet facilities will be located at the project site office.  Portable toilet facilities will be located near
the work areas. 

Soap and water or antiseptic water-less gel will be provided for hand and face washing in the project
site office, portable toilets and support zones during all investigative activities.

12.2 Decontamination

To prevent contaminants from being transferred into clean areas of the site and/or to prevent
exposing unprotected workers to site contaminants, all field personnel will be subject to
decontamination.  The extent and degree of decontamination will be dependent upon the results of
direct frisking and chemical and radiological monitoring activities conducted on personnel,
equipment and sampled media. 

The decontamination station will be established in the Contaminant Reduction Zone adjacent to the
Exclusion Zone and will be used to clean all personnel and equipment that could have potentially
contacted contaminated media. 

If results of the whole body frisking by the HP Technician indicates the presence of radiological
contamination on protective clothing, the personnel will be subjected to a decontamination regime
which includes a boot wash,  scrubbing of poly-coated Tyvek coveralls with a soft bristle brush with
a wash of Alconox and tap water followed by a tap water rinse and then a spray rinse of DI water.
Un-coated Tyvek coverall are not water proof and will not be decontaminated; but rather, will be
frisked by the HP Technician to determine level of radiological contamination and managed
according to the results of the frisking.  PPE which can not be decontaminated will be containerized
labeled as radioactive material and stored in the IDW storage area pending disposal.  All augers and
other down-hole drilling equipment will be steam cleaned to remove residual soil.  A schematic of
the maximum level C decontamination line layout is presented in Figure 12-1.  The exact layout of
the decontamination line will be determined in the field based upon site conditions and task specific
decontamination requirements.

Personnel decontamination procedures are detailed in SOP 36.

All non-radiologically contaminated disposable PPE will be containerized and stored in UN-1A2 55-
gallon drums until results of waste characterization analysis are available.  The drums will be stored
in the designated IDW storage area.
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SECTION 13.0

13.0 EQUIPMENT DECONTAMINATION

Equipment used in this project which comes into contact with contaminated soils or materials or is
deemed radiologically contaminated as a result of direct frisking by the on-site HP Technician, shall
be decontaminated in the CRZ prior to the equipment being released for re-use.  Details of the direct
frisking are presented in Section 9.2.5 of this plan and the Radiation Protection Plan presented in
Appendix B.  This equipment includes: sampling equipment such as stainless steel bowls and
spoons, bucket auger, Eckman dredge, split spoon samplers, continuous samplers; and PPE such as
respirators, chemically resistant work boots, safety glasses, face shields, and hard hats. 

All sampling equipment will be subjected to a decontamination regime which includes scrubbing
with a soft bristle brush in a wash of Alconox and tap water followed by a tap water rinse and then
a spray rinse of DI water. All augers and other down-hole drilling equipment will be steam cleaned
to remove residual soil.  

The water generated during decontamination activities will be contained as not to allowed runoff to
the surrounding soil. Decontamination fluids will  be containerized in 300 gallon portable
polyethylene tank for transport to the IDW storage area.  Decontamination fluids will be transferred
to a 1200 gallon storage tank in the secure IDW storage area.

Personnel decontamination procedures are detailed in SOP 36 - Decontamination.
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SECTION 14.0

14.0 EMERGENCY AND SITE EQUIPMENT

Maxim will provide all emergency equipment, which includes the following items:

Fire Extinguisher - Maxim will provide a 2A:10:BC extinguisher for every vehicle.

First Aid Kit - Maxim will provide a physician-approved first aid kit which will be on-site at all
times. A list of items included in the first aid kit and a copy of Maxim’s Industrial Medicine
Physician’s letter of review is included in Appendix D.  In addition, each vehicle will be equipped
with First Aid Kits.

Eye Wash Station - Maxim will provide each Maxim field team member with a portable eye wash
bottle which will be located as close as possible to work hazards.  All personnel will be trained in
its operation. 

Emergency Shower - Maxim will provide an emergency shower in the CRZ at each sampling
location as close as possible to the work hazards.  All personnel will be trained in its operation.  
A sign will be posted at the emergency shower location.
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SECTION 15.0

15.0 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURE

15.1 Emergency Procedures

In the event that an emergency develops on-site, the procedure outlined below are to be immediately
followed.  Emergency conditions are considered to exist if:

1) Any member of the field crew is involved in an accident or experiences any adverse effects
or symptoms of exposure while on the site.

2) A condition is discovered that suggest the existence of a situation more hazardous than
anticipated.

3) An explosion or fire occurs.

In case of any of the above events, the following procedures shall be followed.

1) Notify the paramedics and/or fire department immediately.

2) Signal and implement the evacuation procedure.

3) Isolate the area.

4) Stay upwind of any fire.

5) Keep the area surrounding the problem clear after the incident.

6) Complete the accident report form and distribute to the appropriate personnel.

Emergency numbers will be kept in each vehicle and kept readily available to the field crew.  All
personnel will be aware of the location of the closest telephone and/or radio communications.  The
following is a list of the emergency phone numbers:

Fire: (Lewiston) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911

Police: (Lewiston) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911

Hospital: (Mount St. Mary's Hospital) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (716)-297-4800

Poison Control: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-800-764-7661



Karen\C:\Keri\NFSS Reports\SSHP (Phase 1)\FnlDrftRpt.wpd Maxim Technologies, Inc.
15 - 2

National Response Center (NRC)
Toxic Chemical and Oil Spills: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-800-424-8802

New York One Call Utility Locator Service . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-800-892-7962

Buffalo USACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (716) 879-4271

Buffalo USACE Industrial Hygienist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (716) 879-4173

Maxim Technologies Office Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (314) 426-0880

Maxim CIH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (715) 845-4100

Directions to the hospital are described as follows: Exit the site right (west) onto Pletcher Road, turn
left (south) Route 18 South (Creek Road), stay on Route 18 South it becomes Route 104, turn left
at traffic light onto Route 265 (Military Road).  Mount St. Mary's Hospital is approximately ½ mile
on the right.

The route is shown in Figure 15-1.

Contact will be made with the appropriate local authorities and facilities prior to project start. The
purpose of these contacts is to delineate responsibilities in the event of an emergency situation, to
familiarize site management with the local services available, and to provide local authorities and
facilities with information as to the type of work to be performed and the potential hazards involved.
Contact will be established and responsibilities verified prior to the initiation of on-site activities.

In the event of an emergency, the Site Manager (Site Safety and Health Officer in his absence) will
assume responsibility for implementing the Emergency Response and Contingency Plan.

Producers for this section are detailed in SOP 14 - Emergency Response and Fire Protection
Program.
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SECTION 16.0

16.0 ACCIDENT PREVENTION

Accident Prevention is discussed in detail in SOP 3.0 "Accident Prevention".  This SOP describes
the procedures and requirements for initial, daily and weekly safety briefings and Post Investigation
Health and Safety Briefings.

All reportable accidents as defined by OSHA regulations will be immediately reported to the
USACE Project Manager and Safety Officer and Maxim Project Managers.  A follow-up written
report and appropriate forms (as directed by Project Managers) will be completed and submitted with
in 48 hours of the accident.  In the event of an accident, ENG Form 3394 which is presented in
Appendix G, will be completed by Maxim.  Procedures for the completion of this form are included
in Appendix G.

This form requires that corrective actions that were implemented to eliminate the cause of an
accident be detailed.  It is the responsibility of the SSHO, in conjunction with the RSO, Maxim’s
PM, and the Site Manager, to ensure that corrective actions associated with any incident are
implemented as soon as feasibly possibly.  In the event that an IDLH situation exists, the SSHO shall
ensure that all work is stopped immediately, the area evacuated and secured, and the USACE PM
is contacted.
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SECTION 17.0

17.0 LOGS, REPORTS, AND RECORDKEEPING

The following logs, reports, and records shall be kept (as applicable) for activities conducted during
this investigation:

1) Training logs (site-specific and visitor)
2) Daily safety inspection log
3) Equipment maintenance/calibration log
4) Environmental air monitoring log
5) Visitor register
6) Potential exposure reports
7) Dosimetry Records
8) Radiological Survey Logs
9) Count Rate Meter Source Test Log
10) Lab Instrumentation QC Data Sheet
11) Skin / Clothing Contamination Report
12) Checklist for Shipping Limited Quantities

of Radioactive Material
13) Checklist for Instruments or Articles
14) Limited Quantity Certificate
15) Accident reports

All records will be kept as part of the permanent records file and shall be submitted to the USACE
Project Manager as requested.
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TABLE 3-1
NIAGARA FALLS STORAGE SITE

POTENTIAL CONTAMINANTS OF CONCERN 
AND 

ASSOCIATED HAZARDS

Contaminant Exposure Limits Characteristics
Diagnostic Signs and

Symptoms Routes of
Exposure

Media Action Levels
Work Practice

Controls

Aldrin PEL-TWA = 0.25 mg/m3 (skin)
TLV-TWA =  0.25 mg/m3 (skin)
REL-TWA* = 0.25 mg/m3 (skin)
(*Lowest feasible recommended)

IDLH = 25 mg/m3

Colorless to dark brown
crystalline solid with a
mild chemical odor.

Head, dizzy; nausea,
vomit, malaise,
myoclonic jerks of
limbs, clonic, tonic
convulsions; coma,
hematuria, azotemia;
carcinogen.

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Aluminum PEL-TWA = 10 mg/m3 (total);
5.0 mg/m3 (resp)
TLV-TWA = 10 mg/m3 (total)
REL-TWA =10 mg/m3 (total);
5.0 mg/m3 (resp)

IDLH = N.D.1

Silvery-white,
malleable, ductile,
odorless metal.

Irritant to eyes, skin,
and respiratory system. 

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Antimony PEL-TWA = 0.5 mg/m3

TLL-TWA = 0.5 mg/m3

REL-TWA = 0.5 mg/m3

IDLH = 50 mg/m3

Silver-white, lustrous,
hard, brittle solid,
scale-like crystals; or a
dark-gray, lustrous
powder.

Irritant to eyes, skin,
nose, throat, mouth;
cough; dizziness; head;
nausea, vomit, diarrhea
stomach cramps;
insomnia; anorexia;
unable to smell
properly.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Arsenic PEL-TWA = 0.010 mg/m3

TLV-TWA = 0.010 mg/m3

REL-Ceiling* =  0.002 mg/m3

(*Lowest feasible recommended)

IDLH = 5 mg/m3

Silver-gray or tin-
white, brittle, odorless
solid.

Ulceration of nasal
septum, dermatitis,
gastrointestinal
disturbances, peripheral
neuropathy, respiratory
irritation,
hyperpigmentation of
skin, carcinogen.

Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Benzene PEL-TWA = 1.0 ppm
PEL-STEL = 5.0 ppm
TLV-TWA = 0.5 ppm
TLV-STEL = 2.5 ppm
REL-TWA =0.1 ppm
REL-STEL = 1 ppm
(Lowest feasible recommended)

IDLH = 500 ppm

Colorless liquid with
aromatic odor.

IP = 9.24 eV
FlP = 12 degrees F

Irritant to eyes, nose,
and respiratory system,
giddy, headache,
nausea, staggered gait,
fatigue, anorexia
lassitude, dermatitis,
bone marrow
depression, abdominal
pain.  Carcinogen (Ca)

Absorption,
Ingestion,
Inhalation
Contact

1 TOV>1 ppm

Benzene > 0.5 ppm

Benzene > 10 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) If Benzene > 0.5
ppm then, evacuate EZ
don respirators.
4) Evacuate site at >100
ppm TOV and or
Benzene >10 ppm.
5) Wear prescribed PPE

Beryllium PEL-TWA = 0.002 mg/m3

PEL-Ceiling = 0.005 mg/m3

TLV-TWA = 0.002 mg/m3

TLV-STEL = 0.01 mg/m3 
REL-Ceiling = 0.0005 mg/m3

(Lowest feasible recommended)

IDLH = 4.0 mg/m3

Metal: a hard, brittle,
gray-white solid.

Berylliosis (chronic
exposure): anorexia,
weight loss, weak, chest
pain, cough, clubbing of
fingers, cyanosis,
pulmonary
insufficiency,; irritant
of eyes, dermatitis. 
(Ca)

Contact,
Inhalation

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Cadmium (dust) PEL-TWA = 0.005 mg/m3

TLV-TWA = 0.01 mg/m3 (total)
0.002 mg/m3 (resp)
REL - Low as feasibly possible

IDLH = 9 mg/m3

Metal: Silver-white,
blue-tinged, lustrous,
odorless solid.

pulmonary edema,
dyspnea, cough, chest
tight, substernal pain;
head; chills, muscle
aches; nausea, vomit,
diarrhea; anosmia (loss
of sense of smell),
emphysema,
proteinuria, mild
anemia; Carcinogen.

Inhalation,
Ingestion

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Chromium (metal) PEL-TWA = 0.5 mg/m3

TLV-TWA = 0.5 mg/m3

REL-TWA = 0.5 mg/m3

IDLH = 250 mg/m3

Blue-white to steel-
gray, lustrous, brittle,
hard, odorless solid

Irritant eyes, skin; lung
fibrosis (histologic).

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Cobalt *PEL-TWA = 0.1 mg/m3

TLV-TWA =0.02 mg/m3

REL-TWA = 0.05 mg/m3

*OSHA lowered the PEL to 0.05
mg/m3,,however, this limit was vacated
back to 0.1 mg/m3 in a court ruling in
1993

IDLH = 20 mg/m3

Odorless, silver-gray to
black solid.

Cough, dyspnea
(breathing difficulty),
wheezing, decrease
pulmonary function,
weight-loss, dermatitis,
diffuse nodular fibrosis,
respiratory
hypersensitivity,
asthma.

Ingestion,
Contact,
Inhalation

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Copper (metal dust) PEL-TWA = 1 mg/m3

TLV-TWA = 1 mg/m3

REL-TWA = 1 mg/m3

IDLH = 100 mg/m3

Reddish, lustrous,
malleable, odorless
solid.

Irritant of eyes, nose,
pharynx; nasal
perforation; metallic
taste; dermatitis.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Dieldrin PEL-TWA = 0.25 mg/m3 (skin)
TLV-TWA = 0.25 mg/m3 (skin)
*REL-TWA = 0.25 mg/m3 (skin)
(*Lowest feasible recommended)

IDLH = 50 mg/m3

Colorless to light-tan
crystals with a mild,
chemical odor.

Head, dizziness;
nausea, vomit, malaise,
sweat; myoclonic limb
jerks; clonic, tonic,
convulsions; coma;
Carcinogen.

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Endosulfan PEL-TWA = None*
TLV-TWA = 0.1 mg/m3 (skin)
REL-TWA = 0.1 mg/m3 (skin)
*OSHA established a PEL of  0.1
mg/m3,,however, this limit was vacated
in a court ruling in 1993

IDLH = N.D.1

Brown crystals with a
slight, sulphur dioxide
odor.

Irritant of skin; nausea,
confusion, agitation,
flushing, dry mouth,
tremor, convulsions,
head.

Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Ethyl Benzene PEL-TWA = 100 ppm
TLV-TWA = 100 ppm
TLV-STEL = 125 ppm
REL-TWA = 100 ppm
REL-STEL = 125 ppm
STEL = 125 ppm (545 mg/m3)

IDLH = 800 ppm (10% LEL)

Colorless liquid with an
aromatic odor.

IP =8.76 eV
FlP = 55 degrees F

Irritant of eyes, skin,
mucous membrane;
head; dermatitis;
narcosis, coma.

Inhalation,
Ingestion,
Contact

1 TOV>1 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) Evacuate site at >100
ppm TOV
4) Wear prescribed PPE

Lead PEL-TWA = 0.05 mg/m3

TLV-TWA = 0.05 mg/m3

REL-TWA (10 hr) = 0.100 mg/m3

IDLH = 100 mg/m3

A heavy, ductile, soft,
gray solid.

Weak, lassitude,
insomnia; facial pallor;
pal eye, anorexia,
weight loss,
malnutrition;
constipation, abdominal
pain, colic; anemia;
gingival lead line;
tremor; paralysis of
wrist, ankles;
encephalopathy; kidney
disease; irritant of eyes;
hypotension.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Lindane PEL-TWA =0.5 mg/m3 (skin)
TLV-TWA = 0.5 mg/m3 (skin)
REL-TWA = 0.5 mg/m3 (skin)

IDLH = 50 mg/m3

White to yellow,
crystalline powder with
a slight, musty odor.
(pesticide)

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Manganese PEL-Ceiling = 5 mg/m3

TLV-TWA = 0.2 mg/m3

REL-TWA = 1 mg/m3

REL-STEL = 3 mg/m3

IDLH = 500 mg/m3

Metal: a lustrous,
brittle, silvery solid.

Parkinson's; asthenia,
insomnia, mental
confusion; metal fume
fever: dry throat,
cough, chest tight,
dyspnea (difficult
breathing), rales, flu-
like fever, low-back
pain; vomit; malaise;
fatigue; kidney damage.

Inhalation,
Ingestion

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Mercury *PEL-TWA = 0.1 mg/m3

TLV-TWA = 0.025 mg/m3

REL-TWA = 0.05 mg/m3  (vapor)  0.1
mg/m3 (other) (skin)
*OSHA changed the PEL to 0.05
mg/m3, (vapor) and a Ceiling of 0.1
mg/m3 (other), both with a skin
notation, however, this limit was
vacated back to 0.1 mg/m3 in a court
ruling in 1993.

IDLH = 10 mg/m3

Metal: Silver-white,
heavy, odorless liquid.

Irritant of eyes, skin;
cough, chest pain,
dyspnea, bronchitis
pneumonitis; tremor,
insomnia, irritation,
indecision, head,
fatigue, weak;
stomatitis, salivation;
gastrointestinal
disturbance, anorexia,
weight loss; proteinuria.

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Molybdenum *PEL-TWA = 15 mg/m3

TLV-TWA = 5 mg/m3 (soluble) and 10
mg/m3 (metal /  insoluble)
REL-TWA = none established
*OSHA lowered the PEL to 10 mg/m3

however, this limit was vacated back to
15 mg/m3 in a court ruling in 1993.

IDLH = 5000 mg/m3

Dark gray or black
powder with a metallic
luster.

In animals: irritant of
eyes, nose, throat;
anorexia, diarrhea,
weight loss, listlessness;
liver, kidney damage.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Naphthalene *PEL-TWA = 10 ppm
TLV-TWA = 10 ppm (skin)
TLV-STEL = 15 ppm (skin)
REL-TWA = 10 ppm
REL-STEL = 15 ppm
*OSHA added a STEl of 15 ppm
however, this limit was vacated back
after a court ruling in 1993.

IDLH = 250 ppm

Colorless to brown
solid with an odor of
mothballs.

IP =8.12 eV
FlP = 174 degrees F

Irritant of eyes; head,
confusion, excitement,
malaise; nausea, vomit,
abdominal pain; irritant
of bladder; profuse
sweat; jaundice;
hematuria,
hemoglobinuria, renal
shutdown; dermatitis;
optical neuritis, corneal
damage.

Absorption,
Ingestion,
Contact,
Inhalation

1 TOV>1 ppm

Napthalene > 5
ppm

Napthalene > 100
ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) If Napthalene > 5
ppm then evacuate EZ
don respirators, re-enter
EZ.
4) Evacuate site at >100
ppm TOV and or
Napthalene >100 ppm.
5) Wear prescribed PPE

Nickel *PEL-TWA = 1 mg/m3

TLV-TWA = 1.5 mg/m3 (metal)
TLV-TWA = 0.1 mg/m3 (soluble)
TLV-TWA = 0.2 mg/m3 (insol)
Note all TLV’s are for the inhalable
portion
REL-TWA = 0.015 mg/m3

(Lowest feasible recommended)
*OSHA changed the PEL to 1 mg/m3

(metal / insol) and 0.1 mg/m3 (soluble)
however, this limit was vacated back
after a court ruling in 1993.

IDLH = 10 mg/m3

Metal: Lustrous,
silvery, odorless solid.

Sensitization dermatitis,
allergic asthma,
pneuitis; Carcinogen.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Phenol PEL-TWA = 5 ppm (skin)
TLV-TWA = 5 ppm (skin)
REL-TWA = 5 ppm (skin)
REL-Ceiling = 15.6 ppm (skin)

IDLH = 250 ppm

Colorless to light-pink,
crystalline solid with a
sweet, acrid odor.

IP =8.50 eV
FlP = 175 degrees F

Irritant of eyes, nose,
throat; anorexia, weight
loss; weak, muscle
ache, pain; dark urine;
cyanosis; liver, kidney
damage; skin burns;
dermatitis; ochronosis;
tremor convulsions,
twitch.

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Selenium PEL-TWA = 0.2 mg/m3

TLV-TWA = 0.2 mg/m3

REL-TWA = 0.2 mg/m3

IDLH = 1 mg/m3

Amorphous or
crystalline, red to gray
solid.

Irritant of eyes, skin,
nose, throat; visual
disturbance; head;
chills, fever; dyspnea,
bronchitis, metallic
taste, garlic breath,
gastrointestinal
disturbance; dermatitis;
eye, skin burns;
in animals: anemia;
liver necrosis, cirrhosis;
kidney, spleen damage.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Silver PEL-TWA = 0.01 mg/m3

TLV-TWA = 0.1 mg/m3 (metal)
TLV-TWA = 0.01 mg/m3 (soluble)
REL-TWA =0.01 mg/m3

IDLH = 10 mg/m3

Metal: White, lustrous
solid.

Blue-gray eyes, nasal
septum, throat, skin;
irritant, ulceration skin;
gastrointestinal
disturbance.

Inhalation,
Ingestion,
Contact

1 2NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 

Sodium hydroxide PEL-TWA = 2.0 mg/m3

TLV-Ceiling 2.0 mg/m3

REL-Ceiling 2.0 mg/m3

IDLH = 10 mg/m3

Colorless to white,
odorless solid (flakes,
beads, granular form).

Irritant of eyes, skin,
mucous membrane;
pneuitis; eye, skin
burns; temporary loss
of hair.

Inhalation,
Ingestion,
Contact

1 NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots 
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Sulfuric acid PEL-TWA = 1 mg/m3

TLV-TWA = 1 mg/m3

TLV-STEL = 3 mg/m3

REL-TWA = 1 mg/m3

IDLH = 15 mg/m3

Colorless to dark-
brown, oily, odorless
liquid.

Irritant of eyes, skin,
nose, throat; pulmonary
edema, bronchitis;
emphysema;
conjunctivitis; stomatis;
dental erosion;
tracheobronchitis; eye,
skin burns; dermatitis.

Ingestion,
Contact,
Inhalation

2 NA Use prescribed PPE,
Nitrile gloves inner
and outer,poly coated
Tyvek coveralls,
overboots , used eye
and face protection
when preserving
rinsate samples.

Tetrachloroethene *PEL-TWA = 100 ppm
PEL-Ceiling = 200 ppm
TLV-TWA = 25 ppm
TLV-STEL = 100 ppm
REL - Minimize exposures and limit
number of workers exposed
*OSHA lowered the PEL to 25 ppm
and eliminated the ceiling, however,
this limit was vacated back after a 
court ruling in 1993.

IDLH = [150 ppm]

Colorless liquid with a
mild, chloroform-like
odor. 

Irritant of eyes, nose,
throat; nausea; flush
face, neck; vertigo,
dizziness,
incoordination; head,
somnolence; skin
erythema (skin
redness); liver damage;
Carcinogen.

Absorption,
Ingestion,
Contact,
Inhalation

1 TOV>1 ppm

Tetrachloro
ethylene > 15 ppm

Tetrachloro
ethylene> 250 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) If Tetrachloroethylene
> 15 ppm, evacuate
EZ, don respirators, re-
enter exclusion zone.
4) Evacuate site at >100
ppm TOV
(Tetrachloroethylene
evacuation would be
required at >250 ppm.)
5) Wear prescribed PPE
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Thallium PEL-TWA = 0.1 mg/m3 [skin]
TLV-TWA = 0.1 mg/m3 [skin]
REL-TWA = 0.1 mg/m3 [skin]

IDLH = 15 mg/m3

Appearance and odor
vary depending upon
the specific soluble
thallium compound.

Nausea, diarrhea,
abdominal pain, vomit;
ptosis, strabismus; peri
neuritis, tremor; rester
tight, chest pain,
pulmonary edema;
seizure, chorea,
psychosis; liver, kidney
damage; alopecia;
paresthesia legs.

Inhalation,
Absorption,
Ingestion,
Contact

1 2NA

Tin (metal) PEL-TWA = 2 mg/m3

TLV-TWA = 2 mg/m3

REL-TWA = 2 mg/m3

IDLH = 100 mg/m3 (as Sn)

Gray to almost silver-
white, ductile,
malleable, lustrous
solid.

Irritant of eyes, skin,
respiratory system;
In animals: vomit,
diarrhea, paralysis with
muscle twitch

Inhalation,
Contact

1 2NA

Toluene *PEL-TWA = 200 ppm
*PEL-STEL = 300 ppm 
TLV-TWA = 150 ppm (skin)
REL-TWA = 100 ppm
REL-STEL = 150 ppm
*OSHA lowered the PEL-TWA to 100
ppm and the STEL to 150 ppm,
however, this limit was vacated back
after a  court ruling in 1993.

IDLH = 500 ppm

Colorless liquid with a
sweet, pungent,
benzene-like odor.

IP = 8.82 eV
FlP = 40 degrees F

Irritant of eyes, nose;
fatigue, weak,
confusion, euphoria,
dizziness, head; dilated
pupils, lacrimation
(discharge of tears);
nervousness, muscle
fatigue, insomnia;
paresthesia, dermatitis;
liver, kidney damage.

Inhalation,
Absorption,
Ingestion,
Contact

1 TOV>1 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) Evacuate site at >100
ppm TOV
4) Wear prescribed PPE
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Total Xylenes *PEL-TWA = 100 ppm
TLV-TWA = 100 ppm
TLV-STEL = 150 ppm
REL-TWA = 100 ppm
REL- STEL = 150 ppm
*OSHA added a  STEL of  150 ppm,
however, this limit was vacated back
after a  court ruling in 1993.

IDLH = 900 ppm

Colorless liquid with an
aromatic odor.

IP = 8.44 to 8.56
depending on isomer
FlP = 81-90 degrees F
depending on isomer 

Irritant of eyes, skin,
nose, throat; dizziness,
incoordination,
staggering gait; corn
vacuolization; anorexia,
nausea, vomit,
abdominal pain,
dermatitis.

Inhalation,
Absorption,
Ingestion,
Contact

1 TOV>1 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) Evacuate site at >100
ppm TOV
4) Wear prescribed PPE

Carbon
Tetrachloride

*PEL-TWA = 10 ppm
*PEL-Ceiling = 25 ppm
TLV-TWA = 5 ppm
TLV-STEL = 10 ppm
REL-STEL = 2 ppm
Lowest feasible recommended
*OSHA lowered the PEL-TWA to 2
ppm and eliminated the STEL,
however, this limit was vacated back
after a  court ruling in 1993.

IDLH = 300 ppm

Colorless liquid with an
ether-like odor

IP = 11.47 eV

CNS depressant,
nausea, vomiting, liver
and kidney damage,
skin irritant,
carcinogen.

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 TOV>1 ppm

Carbon
Tetrachloride > 2
ppm

Carbon
Tetrachloride> 50
ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) If Carbon
Tetrachloride > 2 ppm
then don respirators.
4) Evacuate site at >100
ppm TOV and or Carbon
Tetrachloride>50 ppm.
5) Wear prescribed PPE
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Trichloroethene *PEL-TWA = 100 ppm
*PEL-Ceiling = 200 ppm
TLV-TWA = 50 ppm
TLV-STEL = 100 ppm
REL- Lowest feasible recommended
*OSHA changed the PEL-TWA to50
ppm and  the Ceiling to a STEL of
200ppm, However, this limit was
vacated back after a  court ruling in
1993.

IDLH = 1,000 ppm (Carcinogen)

Colorless liquid with a
sweet odor-like
chloroform

IP = 9.45 eV

Headache, vertigo,
visual distortions,
tremors, somnolence,
nausea, vomiting,
irritant to eyes,
detmatitis, paraesthesia,
cardiac arrhythmias

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 TOV>1 ppm

Trichloroethylene >
25 ppm

Trichloroethylene>
250 ppm

TOV > 100 ppm

1) PID Monitoring
and/or colorimetric
indicator tubes.
2) If PID readings > 1
ppm, detector tubes will
be used to determine
compound (Benzene,
Napthalene, Carbon
Tetrachloride,
Tetrachlorethylene, and
Trichloroethylene)
3) If Trichloroethylene
> 25 ppm then evacuate
EZ don respirators, re-
enter EZ.
4) Evacuate site at >100
ppm TOV
(Trichloroethylene
evacuation would be
required at >250 ppm.
5) Wear prescribed PPE

Polychlorinated
Biphenyls

Archlor 1242

Archlor 1254

PEL-TWA = 1 mg/m3 (skin)
TLV-TWA = 1 mg/m3 (skin)
REL-TWA = 0.001 mg/m3

Lowest feasible recommended

IDLH = 5 mg/m3 

PEL-TWA = 0.5 mg/m3 (skin)
TLV-TWA = 0.5 mg/m3 (skin)
REL-TWA = 0.001 mg/m3

Lowest feasible recommended

PEL = 0.5 mg/m3 (skin)

IDLH = 5 mg/m3 

Colorless to light
colored liquid with
hydrocarbon odor

Colorless to pale liquid
with hydrocarbon odor

Eye irritant, chloracne,
liver damage,
carcinogen

Eye and skin irritant, 
chloracne, carcinogen

Inhalation,
Absorption,
Ingestion,
Contact

Inhalation,
Absorption,
Ingestion,
Contact

1,2

1,2

NA

NA

Use of nitrile gloves,
Saranex, boots

Use of nitrile gloves,
Saranex, boots
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Radioactive
Contaminants

2 mrem/hour (20 uSv/hour) None None Inhalation,
Absorption,
Ingestion

1,2,3,4 2 mrem/hr3 1) Continual
monitoring.

2) Restriction of areas
if contain
contaminants above
action levels.

3) See radiation
protection plan,
Appendix B.

Nitroaromatics

  2,4,6-
Trinitrotoluene

*PEL-TWA = 1.5 mg/m3 (skin)
TLV-TWA = 0.1 mg/m3 (skin)
REL-TWA =0.5 mg/m3 (skin)
*OSHA lowered the PEL-TWA to 0.5
mg/m3 (skin), however, this limit was
vacated back after a  court ruling in
1993.

IDLH = 500 mg/m3

Colorless to pale
yellow, odorless solid

Explosive Chemical

IP = 10.59 eV

Irritation of eyes,
throat, and nose.  If
inhaled, can cause
sneezing, coughing, or
ingestion which can
cause liver damage,
kidney damage, muscle
pain, dermatitis,
anemia, jaundice, or
cyanosis.

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 NA 1) Use of nitrile,
gloves, Saranex,
boots.

2) Precautions
outlined in Section
2.8.3.

3) Respiratory
protection if
conditions are dry,
windy, and dusty at
where solid TNT is
present or suspected
or severely strained,
and/or denuded soil is
present.

4) Personal
monitoring if
recommended by
CIH.
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Dinitrotoluene PEL-TWA = 1.5 mg/m3 (skin)
TLV-TWA = 0.2 mg/m3 (skin)
REL-TWA =1.5 mg/m3 (skin)

IDLH = 50 mg/m3 

Orange-yellow solid
characteristic odor

Explosive Chemical

FlP = 404 degrees F

Can be inhaled or
absorbed by ingestion
or contact.  Excessive
absorption or inhalation
can cause anoxia,
cyanosis, anemia, or
jaundice.
Carcinogen

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 NA See 2,4,6-
Trinitrotoluene

Trinitrobenzene Not established Yellow crystals

Explosive Chemical

Similar to TNT. 
Causes reduction of
oxygen carrying power
of blood.

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 NA See 2,4,6-
Trinitrotoluene

Dinitrobenzene PEL-TWA = 1 mg/m3 (skin)
TLV-TWA = 0.15 ppm (skin)
REL-TWA = 1 mg/m3 (skin)

IDLH = 200 mg/m3

Pale white or yellow
 solid

Explosive Chemical

IP = 10.43 to 10.71 eV
depending on isomer

FlP = 303 degrees F

Anoxia, cyanosis,
central scotomas,
burning mouth, anemia,
liver damage.

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 NA See 2,4,6-
Trinitrotoluene

Nitrobenzene PEL-TWA = 1 ppm (skin)
TLV-TWA = 1 ppm (skin)
REL-TWA = 1 ppm (skin)

IDLH = 200 ppm

Yellow oily liquid with
odor-like shoe polish.

Explosive Chemical

IP = 9.92 eV

FlP = 190 degrees F

Eye irritant, anoxia,
anemia, liver damage
(in animals)

Inhalation,
Absorption,
Ingestion,
Contact

1,2,3 NA See 2,4,6-
Trinitrotoluene

PAHs Varies depending on the particular PAH
compound

Pungent odor for some. 
May not have odor for
others.

Skin rash, slight
irritation to eyes and
nose.

Inhalation,
Absorption,
Ingestion,
Contact

1,2 NA Level D with nitrile
gloves - inner and
outer.
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TPH (Various) Varies depending on the type used -
refer to MSDS for specific components. 
May contain benzene.

Colorless to dark oily
liquid with aromatic or
pungent odor.

Irritant to eyes and
nose, skin rash.

Inhalation,
Absorption,
Ingestion,
Contact

1,2 5 ppm If PID readings > 5
ppm, vapor detector
tubes to ID if not
identifiable with
detector tubes. 
Upgrade to Level C.

 Nitric Acid *TWA-PEL = 2 ppm
TLV-TWA = 2 ppm
TLV-STEL = 4 ppm
REL-TWA = 2 ppm
REL-STEL = 4 ppm
*OSHA added a STEL of 4 ppm,
however, this limit was vacated back
after a  court ruling in 1993.

IDLH = 100 ppm

Colorless, yellow or
red fuming liquid with
acrid odor.

Eye irritant, edema,
bronchitis, dermal
burns.

Inhalation,
Ingestion,
Contact

2 NA Use of nitrile glove,
Saranex, boots.

Asbestos PEL-TWA = 0.1 fiber/cc 
PEL-STEL = 1 fiber/cc
Note: Fibers are defined as greater than
5 mm in length with a length to width
ratio at least 3 to 1.
TLV-TWA = 0.1 fiber/cc
REL-TWA = 0.1 fiber/cc
Lowest feasible recommended

White or greenish-blue
or gray-green fibrous
odorless solid.

Asbestosis (chronic
exposure) restricted
pulmonary function,
dyspnea, interstitial
fibrousus.

Inhalation,
Ingestion,
Contact

4,5 NA Use prescribed PPE.

Methanol PEL-TWA = 200 ppm
(NIOSH and OSHA)

IDLH = 6000 ppm

Colorless liquid with a
harviteristic pungent
odor

Irritant to eyes, skin,
respiratory system,
drowsiness, vertigo,
optic nerve damage

Inhalation,
Ingestion,
Contact,
Absorption

1 NA (preservative) Use of nitrile glove,
Saranex, boots.
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Sodium Busulfate No specific information found on
exposure limits; No LD50/LC50
information found related to normal
routes of occupational exposure

Inorganic corrosive
colorless crystal solid
which is acidic; will be
a liquid solution in the
field and used in limited
quantities as a
preservative

Irritation of nose and
throat and labored
breathing; sore throat;
vomiting; diarrhea; lung
irritation; coughing

Inhalation,
Ingestion,
Contact

1 NA Use prescribed PPE
identified in MSDS.

PEL = Permissible Exposure Limit (OSHA)
TLV = Threshold Limit Value (American Conference of Governmental Industrial Hygienist)
REL = Recommended Exposure Limit (NIOSH)
TWA = Time Weighted Average
STEL = Short Term Exposure
IDLH = Immediately Dangerous to Life or Health
1 N.D. = an IDLH has not as yet been determined.
2 NA = The material may contain these compounds and/or chemicals at trace levels in the sediment.  "Action Levels" and "Types of Detection" are not applicable in the laboratory environment.
IP = Ionization Potential
FlP = Flash Point
Media = 1) Soil   2)Water   3) Sediment   4) Building Surfaces
EZ = Exclusion Zone
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TABLE 3-2
ACTIVITY HAZARD ANALYSIS

Contract No.:  DACW49-97-D-0001,
Delivery Order 12

Project:  RI/FS - Niagara Falls Storage Site Facility: Niagara Falls Storage Site

Date: 27 July 1999 Location:  Lewiston, NY. Estimated Start Date: October 1999

Phase of Work Safety Hazard Precautionary Actions

Surface Soil Sampling Heat-related Problems 1. Pace your work.
2. Take frequent breaks (cool and dry rest area).
3. Force fluid intake.

Cold-related problems 1. Pace your work.
2. Take frequent breaks (warm and dry rest area).
3. Wear layered clothing with a wind breaking material on the outside.
4. Wear layered garments on hands and feet.
5. Proper hydration.

Tripping, slipping or falling 1. Maintain employee alertness in and around work areas. Be aware of
fallen logs, vines, wet or muddy conditions which could increase the
potential for slip/trip and falls

Weather 1. Avoid working in conditions which would escalate potential site
hazards such as rain, mud, lightning, etc.

Biological (ticks, spiders, snakes, etc.) 1. Maintain employee awareness and avoidance. Use Premanone to
reduce potential for ticks and chigger bites. Wear Tyvek coveralls,
use duct tape to tape pants legs at boot tops. 

Contamination of clothing 1. Maintain employee alertness of contaminated area.
2. Whenever possible, avoid walking through puddles, mud, or

discolored surfaces; kneeling on the ground; leaning, sitting, or
placing equipment on drums, containers, vehicles, or the ground.

Direct contact with unidentified wastes 1. Maintain employee awareness of known or suspected areas of
unidentified waste.

2. Proper personal protective equipment.
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Subsurface Soil Sampling/Well Installation Head or foot injuries from falling equipment 1. Wear hard hats.
2. Wear steel-toed shoes.

Backing over workmen 1. Check backup alarms on equipment.
2. Before moving equipment, make sure all people are clear.
3. Slow down when backing up or when on ramps and curves.
4. Do not drive through dust clouds.
5. Allow for safe stopping distances.
6. Instruct employees never to walk in front or back of moving

equipment.
7. Do not remove any blocking or jacks under the rig while the

machine is drilling.
8. Try to make eye contact with operators you are near.

Equipment Malfunctions 1. Inspect drill rig systems for proper operation prior to initiation of
field activities (Appendix F) and daily during field activities.

2. If problems exist, remove from service.

Explosions 1. Never use gasoline or any other combustible solvent as a cleaning
agent.

2. Do not fuel or perform maintenance while generator is running.
3. When jumping batteries be sure of your connections.
4. Know where fire extinguishers are and how to use them.
5. Use non-sparking tools.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.

Getting caught in moving machinery 1. Do not wear loose clothing or jewelry around moving machinery.
2. Tie up long hair or place it under a net or cap.
3. Tuck overalls into boot tops or bind them at the ankle.
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Subsurface Soil Sampling/Well Installation
(Continued)

Hearing loss 1. Barriers shall be placed based on sound level measurements taken on
site or from previous operations where sound levels are 90 or greater.
Hearing protection shall be worn in areas 85 dBA or greater.

2. Rotating shifts over a period of time.  
3. Ear protection must be worn by employees working in close

proximity to equipment that generates noise.  Ear muffs or ear plugs
should be worn.

Falling, tripping, or puncturing 1. Maintain employee alertness around drilling operations.
2. Practice good housekeeping.
3. Always be on guard for pinch or shear points.

Contamination of clothing 1. Maintain employee alertness of contaminated area.
2. Whenever possible, avoid walking through puddles, mud, or

discolored surfaces; kneeling on the ground; leaning, sitting, or
placing equipment on drums, containers, vehicles, or the ground.

Acid burns to skin 1. Check compatibility of the different compounds to be used.
2. Do not store acid and base materials together.
3. Keep bulbs, pipettes, and gloves in separate containers.
4. Wear safety glasses or splash goggles and acid resistant gloves.
5. Tuck coveralls into boot tops or bind them at the ankle.

Direct contact with unidentified wastes 1. Maintain employee awareness of known or suspected areas of
unidentified waste.

2. Proper personal protective equipment.

Weather 1. Avoid working in lightning and flash flood conditions which would
escalate potential site hazards.
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Sediment/Surface Water Head or foot injuries from falling equipment 1. Wear steel-toed shoes.

Backing over workmen 1. Check backup alarms on equipment.
2. Before moving equipment, make sure all people are clear.
3. Slow down when backing up or when on ramps and curves.
4. Do not drive through dust clouds.
5. Allow for safe stopping distances.
6. Instruct employees never to walk in front or back of moving

equipment.
7. Try to make eye contact with operators you are near.

Explosions 1. Never use gasoline or any other combustible solvent as a cleaning
agent.

2. Do not fuel or perform maintenance while generator is running.
3. When jumping batteries be sure of your connections.
4. Know where fire extinguishers are and how to use them.
5. Use non-sparking tools.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.

Hearing loss 1. Barriers shall be placed based on sound level measurements taken on
site or from previous operations where sound levels are 90 or greater.
Hearing protection shall be worn in areas 85 dBA or greater.

2. Rotating shifts over a period of time.  
3. Ear protection must be worn by employees working in close

proximity to equipment that generates noise.  Ear muffs or ear plugs
should be worn.

Falling, tripping, or puncturing 1. Maintain employee alertness around drilling operations.
2. Practice good housekeeping.
3. Always be on guard for pinch or shear points.

Sediment/Surface Water (Continued) Contamination of clothing 1. Maintain employee alertness of contaminated area.
2. Whenever possible, avoid walking through puddles, mud, or

discolored surfaces; kneeling on the ground; leaning, sitting, or
placing equipment on drums, containers, vehicles, or the ground.
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Acid burns to skin 1. Check compatibility of the different compounds to be used.
2. Do not store acid and base materials together.
3. Keep bulbs, pipettes, and gloves in separate containers.
4. Wear safety glasses or splash goggles and acid resistant gloves.
5. Tuck coveralls into boot tops or bind them at the ankle.

Direct contact with unidentified wastes 1. Maintain employee awareness of known or suspected areas of
unidentified waste.

2. Proper personal protective equipment.

Weather 1. Avoid working in lightning and flash flood conditions which would
escalate potential site hazards.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.

Building Inspections/Asbestos
Sampling/Lead Sampling/Wipe Sampling

Head or foot injuries from falling equipment 1. Wear hard hats.
2. Wear steel-toed shoes.

Falling, tripping, or puncturing 1. Practice good housekeeping.
3. Always be on guard for pinch or shear points.
4. Lighting on-site should be properly installed and sufficient in

quantity to provide adequate illumination.

Contamination of clothing 1. Whenever possible, avoid walking through puddles, mud, or
discolored surfaces; kneeling on the ground; leaning, sitting, or
placing equipment on drums, containers, vehicles, or the ground.

Direct contact with unidentified wastes 1. Maintain employee awareness of known or suspected areas of
unidentified waste.

2. Proper personal protective equipment; Level C.

Building Inspections/Asbestos
Sampling/Lead Sampling/Wipe Sampling
(Continued)

Weather 1. Avoid working in lightning and flash flood conditions which would
escalate potential site hazards.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.
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In-Situ Permeability Testing Head or foot injuries from falling equipment 1. Wear steel-toed shoes.

Explosions 1. Never use gasoline or any other combustible solvent as a cleaning
agent.

2. Do not fuel or perform maintenance while generator is running.
3. When jumping batteries be sure of your connections.
4. Know where fire extinguishers are and how to use them.
5. Use non-sparking tools.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.

Getting caught in moving machinery 1. Do not wear loose clothing or jewelry around moving machinery.
2. Tie up long hair or place it under a net or cap.
3. Tuck overalls into boot tops or bind them at the ankle.

Hearing loss 1. Barriers shall be placed based on sound level measurements taken on
site or from previous operations where sound levels are 90 or greater.
Hearing protection shall be worn in areas 85 dBA or greater.

2. Rotating shifts over a period of time.  
3. Ear protection must be worn by employees working in close

proximity to equipment that generates noise.  Ear muffs or ear plugs
should be worn.

Falling, tripping, or puncturing 1. Maintain employee alertness around drilling operations.
2. Practice good housekeeping.
3. Always be on guard for pinch or shear points.

In-Situ Permeability Testing (Continued) Contamination of clothing 1. Maintain employee alertness of contaminated area.
2. Whenever possible, avoid walking through puddles, mud, or

discolored surfaces; kneeling on the ground; leaning, sitting, or
placing equipment on drums, containers, vehicles, or the ground.

Direct contact with unidentified wastes 1. Maintain employee awareness of known or suspected areas of
unidentified waste.

2. Proper personal protective equipment.
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Weather 1. Avoid working in lightning and flash flood conditions which would
escalate potential site hazards.

Back injuries 1. Instruct personnel how to lift materials.
2. Instruct personnel to get help and/or to use lifting equipment.
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TABLE 3-3

MAJOR SPECIES OF HAZARDOUS PLANTS AND ANIMALS
INDIGENOUS TO THE WORK SITE  

Common Name Habitat Hazard

Poisonous Snakes

Avoid contact.  Wear high boots, chaps, and heavy gloves if it is necessary to enter areas where poisonous
snakes are expected.  In the event of snakebite, lie down and remain quiet.  Seek medical attention as soon as
possible.

Northern Copperhead Coppery red head and hour glass
pattern.  Favorite habitats are
rocky, wooded hillsides.

Poisonous venom.  This species is
normally lethargic but once
aroused may strike vigorously.

Timber Rattlesnake The "velvet tail" rattler.  Has a
yellow phase and a black phase. 
Common in dens which may
include 100 or more rattlers,
copperheads, or other snakes. 
Dens are near wooded or rocky
ledges with souther exposure. 
Scatters during the summer.

Poisonous venom.  Timber
rattlesnake is still common in
mountainous regions, but
completely extirpated by man in
other areas.

Animals That Carry Rabies

A rabid animal will show a lack of fear, aggression, a drooping gait, excessive salivation, a peculiar trotting
gait, or any other unusual behavior.  Avoid contact with wild animals.  In the event of bites from animals that
are suspected of carrying rabies, seek medical attention as soon as possible at the nearest hospital.  Without
medical attention, the mortality rate for rabies is nearly 100 percent.  Animals that commonly carry rabies are
dogs, foxes, bats, skunks, and raccoons, but rabies can infect any warm-blooded animal.

Hazard from Insects, Spiders, and Ticks

Mosquitoes Wet Areas (Various species) - may carry
encephalitis

Ticks Wooded Areas Can carry Rocky Mountain
Spotted Fever or Lyme Disease.

Chiggers Fields and Woodlands Painful bites.  May cause allergic
reaction to some sensitive
individuals.

Gnats Fields and Woodlands Annoying swarms around face and
eyes can interfere with work tasks.

Bees, Wasps, and Red Ants Field and Woodlands Anaphylactic shock from stings
can lead to severe reactions to the
circulatory, respiratory, and
central nervous systems, and cause
death in sensitive persons. 
Sensitive persons should carry
appropriate prescribed medication.



TABLE 3-3

MAJOR SPECIES OF HAZARDOUS PLANTS AND ANIMALS
INDIGENOUS TO THE WORK SITE  

Common Name Habitat Hazard

Karen\C:\Keri\NFSS Reports\SSHP (Phase 1)\Table 3-3.wpd Maxim Technologies, Inc.
2 of  3

Spiders (Brown Recluse and Black
Widow)

Spiders are common around
wellheads and rotting logs.

Bites of the brown recluse and
black widow spiders can cause
paralysis or death.

Major Plant Species Poisonous by Contact

The best safety precaution is to avoid contact.  Wear protective clothing if it is necessary to enter areas where
you may be exposed to these plants.

Stinging Nettle Weedy herbaceous perennial found
in rich soil along roadsides and in
waste places.

Stinging hairs on leaves and stems
produce skin rash.

Poison Ivy Woody shrub or vine with
changeable appearance.  Found in
forest edge habitat or disturbed
areas.

All parts contain a sap that may
cause allergic dermatitis.  It is
harmful at all seasons and the
irritant can also be carried by
smoke.

Poison Oak Related to poison ivy, have a more
limited distribution.

Causes rash similar to poison ivy.

Poison Sumac (also called “Poison
Dogwood” or “Poison Elder”)

Woody shrub or vine with
changeable appearance.  Found in
forest edge habitat or disturbed
areas.

Causes itching rash on contact.

Daffodil (all species) Cultivated yellow flower. Contact with juice of leaves and
flower stalks may cause
dermatitis.

Buttercup Herb with bright yellow flowers
common in wet meadows.

Plant juice may blister the skin of
sensitive person.

Major Species of Thorny Plants

Hawthorne Tall shrub to low-growing tree. Thorns can cause cuts and
scratches.

Black Locust Pioneering tree of dry disturbed
woodlands.

Thorns can cause cuts and
scratches.

Honey Locust Pioneering tree of dry disturbed
woodlands.

Thorns can cause cuts and
scratches.

Blackberries, Raspberries Shrubs that pioneer waste places,
abandoned fields, and clear cut
forests.

Bristles and spines can cause cuts
and scratches.
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Greenbrier or Catbrier Thorny vine found in forest
openings or waste places.

Thorns can cause cuts and
scratches.

Plant Species Poisonous by Ingestion

Many species of plants are poisonous when ingested.  Do not eat any plant materials while on-site.
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TABLE 6-1

PERSONAL SAFETY EQUIPMENT

Item Supplier Quantity

Respiratory:
Full-face Respirators MSA 4
HEPA/Organic Vapor/Acid Gas Cartridges MSA RS

Clothing:
Cloth Coveralls Linen Service Supplied
Poly-coated Tyvek Coveralls (disposable) LSS 180
PVC Disposable Gloves LSS RS
Latex Disposable Gloves LSS RS
PVC/Nitrile Overgloves (disposable) LSS RS
PVC/Nitrile - Heavy Duty Overgloves LSS RS
PVC Overboots (disposable) Rainfair RS
PVC/Nitrile kneeboot - steel toed Rainfair 1 pr/employee
Face Shield LSS 3
Safety Glasses LSS 4
Respirator Mask Prescription Spectacle Inserts MSA As needed

Other:
Hart Hats LSS 4
Face Shield/Hard Hat Attached LSS 4
Slash Shield LSS 4
Hearing Protection Muffs LSS 3
Ear Plugs MSA RS
Portable Eyewash Stations MSA 1
First Aid Kit / 10-15 People Moore Medical Group 1
Fire Extinguisher / A-B-C Type LSS 3
Portable Shower/Eyewash Station LSS 1 per Field Crew
Personal Eyewash Bottle (1-liter size) LSS 1 per Each Person On-Site
Sensitive Gamma Exposure Rate Portable

Instrument (Battery) Bicron MicroRem 1
Beta/Gamma Dose Rate Portable

Instrument (Battery) Eberline R02 1
Gross Alpha/Beta Smear and Air

Sample Counter (AC) Ludlum 2929 / 43-10-1 1
Air Sampling Pumps that are worn by field 

personnel to obtain breathing zone samples.
These pumps are also used for non-occupational
sampling when no AC power is available.
(Battery) Lapel Air Samplers 5

Alpha/Beta Portable Frisking Instrument Used
for personnel and equipment contamination
measurement.  (Battery) Ludlum 2224 / 43-89 4

Notes: RS = Rotating Supply; LSS = Laboratory Safety Supply
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TABLE 9-1

FIELD MONITORING EQUIPMENT

Name Description

OVM 580 B Photoionization Detector with 10.2 detector lamp.

HNU Model 1011S Photoionization Detector with 10.2 detector lamp.

Gastech Model GX-82 Personal monitor for combustible gases, percent
oxygen, and carbon monoxide.

Confined space entry adapter for GX-82 monitors.

Sensidyne/Gas Tech Model 800 Vapor detector pump/sampling systems and detector
tubes for the following compounds: Benzene,
Naphthalene, Carbon Tetrachloride,
Tetrachloroethylene, and Trichloroethylene.



 

 

EXHIBITS 



 
EXHIBIT 5-1 

STATEMENT OF UNDERSTANDING 
 

My signature indicates that I have read, understood, and will comply with the guidelines and 
procedures set forth in the Site Safety and Health Plan for the Remedial Investigation activities on 
the Niagara Falls Storage Site (NFSS) located in near of the City of Lewiston County, New York.  
 
 
________________________________________ 
Printed of Typed Name 
 
 
 
 
________________________________________ 
Signature 
 
 
 
________________________________________ 
Date 



 
 Maxim Technologies, Inc. 

 
EXHIBIT 5-2 

 
TAILGATE SAFETY MEETING FORM 

 
 
 
MAXIM TECHNOLOGIES, INC. 

 
 

1908 Innerbelt Business Center Drive 
St. Louis, Missouri 63114-5700 

 
 

TAILGATE SAFETY MEETING 

 
SIGNED BY ALL IN 

ATTENDANCE 
 
PROJECT NO.                                         NO. OF PEOPLE ATTENDING:  

JOB LOCATION:  

MEETING DATE:                                  TIME OF MEETING:  

MEETING CONDUCTED BY:  

  

TOPICS DISCUSSED:  

  

  

ACCIDENTS REVIEWED:  

  

  

  

  

SUGGESTIONS MADE:  

  

  

  

  

COMMENTS:  

  

  

  

  

  

  

  

 

 
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.  
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MSDS Number: S3050 * * * * * Effective Date: 05/17/01 * * * * * Supercedes: 05/15/98 

  

SODIUM BISULFATE  

1. Product Identification 

Synonyms: Sodium hydrogen sulfate; sodium acid sulfate; sulfuric acid, monosodium salt, monohydrate  
CAS No.: 7681-38-1 (Anhydrous)  
Molecular Weight: 138.08  
Chemical Formula: NaHSO4 . H2O  
Product Codes:  
J.T. Baker: 3534  
Mallinckrodt: 7432  

2. Composition/Information on Ingredients 

 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   --------- 
 
  Sodium Bisulfate                          7681-38-1        90 - 100%       Yes 
 

3. Hazards Identification 

Emergency Overview  
--------------------------  

Page 1 of 7SODIUM BISULFATE
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DANGER! CORROSIVE. CAUSES BURNS TO ANY AREA OF CONTACT. MAY BE 
HARMFUL OR FATAL IF SWALLOWED.  
 
J.T. Baker SAF-T-DATA(tm)  Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 2 - Moderate  
Flammability Rating: 0 - None  
Reactivity Rating: 0 - None  
Contact Rating: 3 - Severe (Corrosive)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES  
Storage Color Code: White (Corrosive)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Inhalation produces damaging effects on the mucous membranes and upper respiratory tract. Symptoms 
may include irritation of the nose and throat, and labored breathing. May cause lung edema, a medical 
emergency.  
Ingestion:  
Corrosive. Swallowing can cause severe burns of the mouth, throat, and stomach, leading to death. Can 
cause sore throat, vomiting, diarrhea.  
Skin Contact:  
Corrosive. Symptoms of redness, pain, and severe burn can occur.  
Eye Contact:  
Acidic irritant. Pain, tearing and redness can occur. Crystalline dust may also be abrasive. Solutions are 
acidic and splashes may cause eye damage.  
Chronic Exposure:  
Lung irritation, tracheal bronchitis, persistent coughing, and corrosion of teeth are possible effects from 
long term exposure to dust, mist or fumes from wet or moist sodium bisulfate.  
Aggravation of Pre-existing Conditions:  
No information found.  

4. First Aid Measures 

Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention.  
Ingestion:  
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by 
mouth to an unconscious person. Get medical attention immediately.  
Skin Contact:  
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing 
and shoes. Get medical attention immediately. Wash clothing before reuse. Thoroughly clean shoes before 
reuse.  
Eye Contact:  
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Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids 
occasionally. Get medical attention immediately.  

5. Fire Fighting Measures 

Fire:  
Not considered to be a fire hazard.  
Explosion:  
Not considered to be an explosion hazard.  
Fire Extinguishing Media:  
Use any means suitable for extinguishing surrounding fire. Water may be used to cool containers and to 
knock down vapors in a fire situation. Do not use water on material itself or allow water to get inside 
container.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode.  

6. Accidental Release Measures 

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of spill. Wear 
appropriate personal protective equipment as specified in Section 8. Spills: Pick up and place in a suitable 
container for reclamation or disposal, using a method that does not generate dust. 
 
 

7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. 
Isolate from incompatible substances. Containers of this material may be hazardous when empty since they 
retain product residues (dust, solids); observe all warnings and precautions listed for the product.  

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits:  
None established.  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. 
Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at 
its source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, 
Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
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If the exposure limit is exceeded, a half-face respirator with an acid gas cartridge and dust/mist filter may 
be worn for up to ten times the exposure limit or the maximum use concentration specified by the 
appropriate regulatory agency or respirator supplier, whichever is lowest. A full-face piece respirator with 
an acid gas cartridge and dust/mist filter may be worn up to 50 times the exposure limit, or the maximum 
use concentration specified by the appropriate regulatory agency, or respirator supplier, whichever is 
lowest. For emergencies or instances where the exposure levels are not known, use a full-facepiece 
positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect workers in 
oxygen-deficient atmospheres.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, 
to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions is possible. 
Maintain eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 

Appearance:  
Colorless crystals.  
Odor:  
Odorless.  
Solubility:  
67g/100g water.  
Density:  
2.10  
pH:  
1.4  
% Volatiles by volume @ 21C (70F):  
0  
Boiling Point:  
Not applicable.  
Melting Point:  
58C (136F)  
Vapor Density (Air=1):  
No information found.  
Vapor Pressure (mm Hg):  
No information found.  
Evaporation Rate (BuAc=1):  
No information found.  

10. Stability and Reactivity 

Stability:  
Stable under ordinary conditions of use and storage. Hygroscopic.  
Hazardous Decomposition Products:  
Oxides of sulfur and the contained metal.  
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Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Strong bases, calcium hypochlorite and sodium carbonate.  
Conditions to Avoid:   
Moisture, dusting and incompatibles.  

11. Toxicological Information 

 
No LD50/LC50 information found relating to normal routes of occupational exposure. Anhydrous salt has 
been investigated as a mutagen.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Sodium Bisulfate (7681-38-1)            No          No            None 

12. Ecological Information 

Environmental Fate:  
No information found.  
Environmental Toxicity:  
No information found.  

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved 
waste facility. Although not a listed RCRA hazardous waste, this material may exhibit one or more 
characteristics of a hazardous waste and require appropriate analysis to determine specific disposal 
requirements. Processing, use or contamination of this product may change the waste management options. 
State and local disposal regulations may differ from federal disposal regulations. Dispose of container and 
unused contents in accordance with federal, state and local requirements.  

14. Transport Information 

Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: CORROSIVE SOLID, ACIDIC, INORGANIC, N.O.S. (SODIUM 
BISULFATE)  
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Hazard Class: 8  
UN/NA: UN3260  
Packing Group: III  
Information reported for product/size: 12KG  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: CORROSIVE SOLID, ACIDIC, INORGANIC, N.O.S. (SODIUM 
BISULFATE)  
Hazard Class: 8  
UN/NA: UN3260  
Packing Group: III  
Information reported for product/size: 12KG  
 
International (Air, I.C.A.O.)  
-----------------------------  
Proper Shipping Name: SODIUM BISULPHATE, SOLID  
Hazard Class: 8  
UN/NA: UN1821  
Packing Group: III  
Information reported for product/size: 12KG  

15. Regulatory Information 

  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Sodium Bisulfate (7681-38-1)                      Yes  Yes   Yes      Yes 
 
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Sodium Bisulfate (7681-38-1)                      Yes   Yes   No     Yes 
 
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Sodium Bisulfate (7681-38-1)               No    No      No         No 
 
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------ 
  Sodium Bisulfate (7681-38-1)               No         No         No 
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: No  Pressure: No 
Reactivity: No          (Mixture / Solid) 
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Australian Hazchem Code: 2X  
Poison Schedule: S5  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations 
(CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 

NFPA Ratings: Health:  3 Flammability: 0 Reactivity: 0  
Label Hazard Warning:  
DANGER! CORROSIVE. CAUSES BURNS TO ANY AREA OF CONTACT. MAY BE HARMFUL OR 
FATAL IF SWALLOWED.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe dust. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling.  
Label First Aid:   
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Wash clothing before reuse. If inhaled, remove to fresh air. If 
not breathing, give artificial respiration. If breathing is difficult, give oxygen. If swallowed, DO NOT 
INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious 
person. In all cases get medical attention immediately.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
No changes.  
Disclaimer:  
************************************************************************************************ 
 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to 
the appropriate precautionary handling of the material by a properly trained person using this 
product. Individuals receiving the information must exercise their independent judgment in 
determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET 
FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
************************************************************************************************ 
 
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  
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MSDS Number: M2015 * * * * * Effective Date: 11/12/01 * * * * * Supercedes: 12/14/00 

  

METHYL ALCOHOL  

1. Product Identification 

Synonyms: Wood alcohol; methanol; carbinol  
CAS No.: 67-56-1  
Molecular Weight: 32.04  
Chemical Formula: CH3OH  
Product Codes:  
J.T. Baker: 5217, 5370, 5794, 5807, 5811, 5842, 5869, 9049, 9063, 9065, 9066, 9067, 9069, 9070, 9071, 
9073, 9075, 9076, 9077, 9091, 9093, 9096, 9097, 9098, 9263, 9822, 9893, V654  
Mallinckrodt: 3004, 3006, 3016, 3017, 3018, 3024, 3041, 3701, 4295, 5160, 8814, H080, H488, H603, 
H985, V079, V571  

2. Composition/Information on Ingredients 

 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   --------- 
 
  Methyl Alcohol                            67-56-1            100%          Yes 
 

3. Hazards Identification 
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Emergency Overview  
--------------------------  
POISON! DANGER! VAPOR HARMFUL. MAY BE FATAL OR CAUSE BLINDNESS IF 
SWALLOWED. HARMFUL IF INHALED OR ABSORBED THROUGH SKIN. CANNOT BE 
MADE NONPOISONOUS. FLAMMABLE LIQUID AND VAPOR. CAUSES IRRITATION TO 
SKIN, EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM AND 
LIVER.   
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 3 - Severe (Poison)  
Flammability Rating: 3 - Severe (Flammable)  
Reactivity Rating: 1 - Slight  
Contact Rating: 3 - Severe (Life)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES; CLASS B EXTINGUISHER  
Storage Color Code: Red (Flammable)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
A slight irritant to the mucous membranes. Toxic effects exerted upon nervous system, particularly the 
optic nerve. Once absorbed into the body, it is very slowly eliminated. Symptoms of overexposure may 
include headache, drowsiness, nausea, vomiting, blurred vision, blindness, coma, and death. A person may 
get better but then worse again up to 30 hours later.  
Ingestion:  
Toxic. Symptoms parallel inhalation. Can intoxicate and cause blindness. Usual fatal dose: 100-125 
milliliters.  
Skin Contact:  
Methyl alcohol is a defatting agent and may cause skin to become dry and cracked. Skin absorption can 
occur; symptoms may parallel inhalation exposure.  
Eye Contact:  
Irritant. Continued exposure may cause eye lesions.  
Chronic Exposure:  
Marked impairment of vision has been reported. Repeated or prolonged exposure may cause skin irritation. 
 
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye problems or impaired liver or kidney function may be more 
susceptible to the effects of the substance.  

4. First Aid Measures 

Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention immediately.  
Ingestion:  
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Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an 
unconscious person. Get medical attention immediately.  
Skin Contact:  
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing 
and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids 
occasionally. Get medical attention immediately.  

5. Fire Fighting Measures 

Fire:  
Flash point: 12C (54F) CC 
Autoignition temperature: 464C (867F) 
Flammable limits in air % by volume:  
lel: 6.0; uel: 36 
Flammable Liquid and Vapor!  
Explosion:  
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Moderate 
explosion hazard and dangerous fire hazard when exposed to heat, sparks or flames. Sensitive to static 
discharge.  
Fire Extinguishing Media:  
Use alcohol foam, dry chemical or carbon dioxide. (Water may be ineffective.)  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode. Use water 
spray to blanket fire, cool fire exposed containers, and to flush non-ignited spills or vapors away from fire. 
Vapors can flow along surfaces to distant ignition source and flash back.  

6. Accidental Release Measures 

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective 
equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid 
in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in 
a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! If a 
leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting to stop 
leak, and to flush spills away from exposures. US Regulations (CERCLA) require reporting spills and 
releases to soil, water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 
 
 
J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.  
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7. Handling and Storage 

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where 
the fire hazard may be acute. Outside or detached storage is preferred. Separate from incompatibles. 
Containers should be bonded and grounded for transfers to avoid static sparks. Storage and use areas 
should be No Smoking areas. Use non-sparking type tools and equipment, including explosion proof 
ventilation. Containers of this material may be hazardous when empty since they retain product residues 
(vapors, liquid); observe all warnings and precautions listed for the product. Do Not attempt to clean 
empty containers since residue is difficult to remove. Do not pressurize, cut, weld, braze, solder, drill, 
grind or expose such containers to heat, sparks, flame, static electricity or other sources of ignition: they 
may explode and cause injury or death.  

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits:  
For Methyl Alcohol: 
- OSHA Permissible Exposure Limit (PEL): 
200 ppm (TWA) 
- ACGIH Threshold Limit Value (TLV): 
200 ppm (TWA), 250 ppm (STEL) skin  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne 
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of 
the contaminant at its source, preventing dispersion of it into the general work area. Please refer to the 
ACGIH document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for 
details. Use explosion-proof equipment.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied air, full-
facepiece respirator, airlined hood, or full-facepiece self-contained breathing apparatus. Breathing air 
quality must meet the requirements of the OSHA respiratory protection standard (29CFR1910.134). This 
substance has poor warning properties.  
Skin Protection:  
Rubber or neoprene gloves and additional protection including impervious boots, apron, or coveralls, as 
needed in areas of unusual exposure.  
Eye Protection:  
Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 

Appearance:  
Clear, colorless liquid.  
Odor:  
Characteristic odor.  
Solubility:  
Miscible in water.  
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Specific Gravity:  
0.8  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
100  
Boiling Point:  
64.5C (147F)  
Melting Point:  
-98C (-144F)  
Vapor Density (Air=1):  
1.1  
Vapor Pressure (mm Hg):  
97 @ 20C (68F)  
Evaporation Rate (BuAc=1):  
5.9  

10. Stability and Reactivity 

Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
May form carbon dioxide, carbon monoxide, and formaldehyde when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Strong oxidizing agents such as nitrates, perchlorates or sulfuric acid. Will attack some forms of plastics, 
rubber, and coatings. May react with metallic aluminum and generate hydrogen gas.  
Conditions to Avoid:   
Heat, flames, ignition sources and incompatibles.  

11. Toxicological Information 

 
Methyl Alcohol (Methanol) Oral rat LD50: 5628 mg/kg; inhalation rat LC50: 64000 ppm/4H; skin rabbit 
LD50: 15800 mg/kg; Irritation data-standard Draize test: skin, rabbit: 20mg/24 hr. Moderate; eye, rabbit: 
100 mg/24 hr. Moderate. Investigated as a mutagen, reproductive effector.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Methyl Alcohol (67-56-1)                No          No            None 
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12. Ecological Information 

Environmental Fate:  
When released into the soil, this material is expected to readily biodegrade. When released into the soil, 
this material is expected to leach into groundwater. When released into the soil, this material is expected to 
quickly evaporate. When released into the water, this material is expected to have a half-life between 1 and 
10 days. When released into water, this material is expected to readily biodegrade. When released into the 
air, this material is expected to exist in the aerosol phase with a short half-life. When released into the air, 
this material is expected to be readily degraded by reaction with photochemically produced hydroxyl 
radicals. When released into air, this material is expected to have a half-life between 10 and 30 days. When 
released into the air, this material is expected to be readily removed from the atmosphere by wet 
deposition.  
Environmental Toxicity:  
This material is expected to be slightly toxic to aquatic life.  

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a 
RCRA approved incinerator or disposed in a RCRA approved waste facility. Processing, use or 
contamination of this product may change the waste management options. State and local disposal 
regulations may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.  

14. Transport Information 

Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: METHANOL  
Hazard Class: 3  
UN/NA: UN1230  
Packing Group: II  
Information reported for product/size: 350LB  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: METHANOL  
Hazard Class: 3, 6.1  
UN/NA: UN1230  
Packing Group: II  
Information reported for product/size: 350LB  
 

15. Regulatory Information 
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  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Methyl Alcohol (67-56-1)                          Yes  Yes   Yes      Yes 
 
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Methyl Alcohol (67-56-1)                          Yes   Yes   No     Yes 
 
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Methyl Alcohol (67-56-1)                   No    No      Yes        No 
 
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------ 
  Methyl Alcohol (67-56-1)                   5000       U154       No 
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No 
Reactivity: No          (Pure / Liquid) 

 
 
Australian Hazchem Code: 2PE  
Poison Schedule: S6  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations 
(CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 

NFPA Ratings: Health:  1 Flammability: 3 Reactivity: 0  
Label Hazard Warning:  
POISON! DANGER! VAPOR HARMFUL. MAY BE FATAL OR CAUSE BLINDNESS IF 
SWALLOWED. HARMFUL IF INHALED OR ABSORBED THROUGH SKIN. CANNOT BE MADE 
NONPOISONOUS. FLAMMABLE LIQUID AND VAPOR. CAUSES IRRITATION TO SKIN, EYES 
AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM AND LIVER.  
Label Precautions:  
Avoid breathing vapor. 
Avoid contact with eyes, skin and clothing. 
Wash thoroughly after handling. 
Keep container closed. 
Use only with adequate ventilation. 
Keep away from heat, sparks and flame.  
Label First Aid:   
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If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. If swallowed, induce vomiting immediately as directed by medical personnel. Never give anything 
by mouth to an unconscious person. In case of contact, immediately flush eyes or skin with plenty of water 
for at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all 
cases get medical attention immediately.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 3, 8.  
Disclaimer:  
************************************************************************************************ 
 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to 
the appropriate precautionary handling of the material by a properly trained person using this 
product. Individuals receiving the information must exercise their independent judgment in 
determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET 
FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
************************************************************************************************ 
 
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  
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APPENDIX B 
 

RADIATION PROTECTION PLAN 







































































































































































APPENDIX C 
 

MAXIM FIELD SAFETY SOPs 



General Notes Regarding the Maxim Technologies, Inc. Health and Safety Manual 
 
The Maxim Health and Safety Manual contains a total of 40 Standard Operating 
Procedures (SOPs) addressing environmental health and safety issues.  The appendix 
(Appendix C) contains only those health and safety SOPs applicable to the NFSS field 
work. 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\1site) 

 
Procedure No. FHS-SOP-1 
Effective Date: 9-15-99 

 
FHS-SOP 1- SITE SPECIFIC HEALTH AND SAFETY PLANS    PAGE 1 OF 24 

 

 
NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE DISCLOSED OR 
REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

SOP - 1 SITE SPECIFIC HEALTH AND SAFETY PLANS 
 
1. PURPOSE 
 

The purpose of this SOP is to establish the requirement to develop a site specific health and safety 
plan to address the safety and health hazards of operations at the client site, according to the 
requirements of 29 CFR 1910.120. 

 
2. RESPONSIBILITIES 
 

The responsibility for safety management for a project lies with the Project Manager.  However, the 
Project Manager should assign health and safety responsibilities for the project to a Project Health 
and Safety Office.  The Project Health and Safety Officer is responsible for preparing the Project 
Health and Safety Plan. 

 
3. SCOPE 
 

The scope of the Project Health and Safety Plan will vary depending on the scope, duration, hazard 
level and possible liability incurred by the project.  However, no matter the brevity or extent of the 
project, the plan should always be written, reviewed and communicated to team members.  The 
Project Health and Safety Plan need not reiterate previously established Maxim Health and Safety 
Policy or Standard Operating Procedures but may incorporate them by reference. 

 
4. DEFINITIONS 
 

4.1 Project Safety and Health Officer 
The individual team member responsible to the project manager who has the authority and 
knowledge necessary to prepare and implement a project (or site) safety and health plan and 
verify compliance with applicable safety and health requirements. 
 

4.2 Qualified person 
A qualified person means a person with specific training, knowledge and experience in the 
area for which the person has responsibility and the authority for control. 

 
4.3 Organizational structure  

Organizational structure means the specific chain of command and overall responsibilities of 
supervisors and employees for safety on the project. 
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4.4 Contractor or subcontractor  
Contractor or subcontractor means individuals or groups under contract to Maxim to 
perform a specific task. 
 

4.5 Medical surveillance  
Medical surveillance means physical examination by a medical professional, usually pre-
assignment, annually, upon termination and post exposure or if signs or symptoms of 
exposure develop.  The content of the examination is not specified but should cover 
parameters, which are indicators of exposure to chemical and physical hazards specific to the 
project. 

 
4.6 Hazardous substance  

Hazardous substance means any substance designated or listed (see below) exposure to which 
results or may result in adverse affects on the health or safety of employees.  The definition of 
hazardous substances includes, but is not limited to, the following: 

 
v CERCLA Hazardous Substance List, 29 CFR 302.4 
v DOT Hazardous Materials Tables, 49 CFR 172. 101 and 17 1. 8 RCRA Hazardous Waste 

Lists, 40 CFR 261.32 and 
v OSHA Toxic and Hazardous Substances, 29 CFR 1000, Subpart Z 
v Any biological agent which will or may be anticipated to cause disease, death, behavioral 

abnormalities, cancer, genetic mutation, physiological malfunctions or physical 
deformations in workers or their offspring. 

 
4.7 Physical hazard  

Physical hazard means any hazard, which may offer physical danger, such as heat or cold 
stress, engulfment, trap between or under, fall, impact, pinch, cut, and fire or explosion. 

 
5. CONTENTS 
 

The Project Health and Safety Plan will be prepared by the project team member delegated the task by 
the project manager before any site work commences.  The Project Manager should select a qualified 
person with specific training, knowledge and experience to prepare the health and safety plan.  
Individual plans may vary in scope based on the scope of the job and tasks.  However, the Health and 
Safety Plan should address the following: 

 
a. Organizational structure, team members should be named by name and job title. 
b. Site location, approximate size, features, and history. 
c. Site topography and accessibility by air and roads. 
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d. Scope of Work: Description of each task to be performed. 
e. Duration of each task. 
f. Safety (physical) and health (chemical and physical) hazards expected at the site. 
g. Hazard analysis for each site task and operation in the work plan.  Identification of all 

hazards: chemical, physical, and biological. 
h. Specific hazardous substances and health hazards expected at the site, and their chemical 

and physical properties, PEL or TLV values. 
i. Pathways for hazardous substance dispersion and exposure. 
j. Personal protective and safety equipment to be used for each of the site tasks and 

operations being conducted. 
k. Medical surveillance program. Participants and extent of examinations should be detailed. 
l. Frequency and types of personnel exposure monitoring, air monitoring and environmental 

sampling, including types of equipment and calibration. 
m. Site control measures. 
n. Decontamination procedures. 
o. Waste control, collection and disposal procedures. 
p. Emergency response plan and contingency. 
q. Specific personnel training and certification requirements of team members. 
r. Daily training and briefing required for team members.  Method of documentation. 
s. Confined space entry procedures if needed. 
t. Spill containment program. 
u. Information supplied to contractors or subcontractors.  Method of documentation. 
v. Program availability. 
w. Program for safety inspections to determine the effectiveness of the health and safety plan 

and method for correction.  The responsible person should be named. 
 
Before preparing the plan, a preliminary evaluation of the site characteristics should be performed by 
the Project Manager and the designated Project Health and Safety Officer.  This preliminary 
evaluation will identify hazardous conditions and aid in the selection of appropriate employee 
protection methods and personal protective equipment to be used.  Evaluation of the work site 
characteristics and hazards is an ongoing process and will continue throughout the duration of the 
project. 
 
The heart of the health and safety plan is the task specific hazard analysis.  This analysis involves 
breaking the project down into the specific tasks that will be performed, identifying the hazards 
associated with each task and addressing precautions that will be taken to minimize or eliminate the 
task associated hazards.  Attached to this SOP is a Site Activity Hazard Analysis Worksheet to aid in 
this portion of the plan development. 
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6. PROCEDURE 
 

6.1 Prepare the Plan 
One of the first tasks after award of a project is to prepare the Project Health and Safety plan. 
Attached to this SOP are the following documents, which may be helpful in preparing a health 
and safety plan.  
 
Ø Site Safety Plan Worksheet 
Ø Site Activity Hazard Analysis Worksheet 
Ø Example Site Health and Safety Format 
Ø Daily Project Safety Meeting Form 
Ø Supervisors Site Accident Investigation Report Form 

 
The format used will be somewhat dictated by the nature of the project, however, all site 
safety plans must address the required elements listed above,  For example for some small 
projects of short duration, the Site Safety Plan Worksheet itself may serve as the Health and 
Safety Plan. Reference material may be incorporated from published literature, the Maxim 
Health and Safety Manual and Standard Operating Procedures or client health and safety 
programs. 

 
6.2 Review the Plan 

A qualified person should review the Health and Safety Plan.  This review may be held 
informally, by telephone, or formally, with a written review.  In either case, the review 
should include comments and recommendations.  The level of review will depend on the 
scope of work, duration of the project, toxicity of the contaminants, degree of hazard, client 
requirements, and liability exposure for Maxim. 

 
6.3 Communicate the Plan Requirements 

After the plan has been reviewed and accepted by the project manager, the plan must be 
communicated to all technical team members, whether or not an individual member will be 
involved in fieldwork. The attached acknowledgment of information may be used to document 
receipt and understanding of the Health and Safety Plan.  Contractors and subcontractors 
should be supplied with a copy of the Plan and their receipt and understanding should also be 
documented. 

 
6.4 Make the Plan Available 

A copy of the plan should be maintained in the project files and at the field site.  If no 
permanent work site is established, the Health and Safety Plan should be maintained with the 
work team either in the truck or with supplies. 
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6.5 Manage Changes 
When project team members or site conditions change, or the initial investigation reveals 
other safety and health hazards, the Health and Safety Plan should be revised to reflect the 
changes. Changes to the plan should be reviewed with all team members and subcontractors. 
Their receipt and understanding of the changes should be documented. 

 
7. RECORD KEEPING 
 

7.1 The signature form acknowledging receipt and understanding of the Project Health and Safety 
Plan by team members and subcontractors should be maintained in the project file. 

 
7.2 If confined space entry is required on the project; the Confined Space Entry forms should be 

used with one copy kept on site, one copy in the project file and one copy provided to the 
Maxim Corporate Office.  Details on Confined Space Entry and the appropriate forms can be 
found in Health and Safety Standard Operating Procedure 10. 

 
8. REFERENCES 
 
 29 CFR 1910.120 HAZWOPER (b) Safety and Health Programs  
 29 CFR 1910.1200 Hazard Communication Standard 
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EXHIBIT 1 
SITE SAFETY PLAN WORKSHEET 

 
PROJECT NO:      
 
DATE:        
 
Project Name:       
 
Site Location:       
 
Contact: Phone:  Fax:    
 
Project Manager: Phone:  Fax:    
 
Project Health and Safety Supervisor:       
 
Team Members:       
 
Work Plan Objectives:             
 
Tasks:(Check all that apply and fill in an assigned task number) 
 
¨  Set Up/Take Down Equipment  ¨  Soil Sampling   
 
¨  Air Sampling   ¨  Drilling   
 
¨  Exposure Monitoring  ¨  Monitor Well Installation   
 
¨  Material Sampling  ¨  Monitor Well Sampling    
 
¨  Fuel Gas/Recovery Gas Sampling   ¨  UST Removal  
 
¨  Other (Specify below) 
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EXHIBIT 1 (Page 2 of 15) 
 
Training Requirements for On-Site Personnel 
 
          
 
          
 
          
 
          
 
NOTE:  This plan may be provided to subcontractors for informational purposes only.  The information contained herein is based on sound 
engineering and industrial hygiene practice.  This information does not relieve subcontractors of responsibility to their own employees. 

 
SITE INFORMATION 
 
Describe Site Features 
 
             

             

             

             

              

 
Surrounding Area 
 
¨  Residential ¨  Industrial ¨  Vacant Land ¨  Commercial ¨  Other: ___________ 
 
Attach or copy site plan/location map on this page. 
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EXHIBIT 1 (Page 3 of 15) 
 
SITE HAZARDS 
 
Hazards Expected on Job-Site 
 
¨  Heat Stress ¨  Cold Stress 
 
¨  Noise ¨  Organic Chemicals ¨  Inorganic Chemicals 
 
¨  Explosive/Flammable ¨  Oxygen Deficient ¨  Radiation 
 
¨  Biological ¨  Confined Space ¨  Other, specify: 
 
¨  Physical Hazards (fall, impact, heavy equipment, describe): 
 

           

 

           

 
PHYSICAL HAZARD INFORMATION 
 
Physical Hazard Potential Injury  Action or Procedure to Prevent Injury 
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EXHIBIT 1 (Page 4 of 15) 
 
CHEMICAL HAZARD INFORMATION 
 
Physical State of Contaminants 
 
¨  Liquid ¨  Solid ¨  Gas ¨  Sludge ¨  Particulate 
 
¨  Other, specify: 
 
       
 
       

 
Characteristics of Contaminants 
 
¨  Corrosive ¨  Reactive ¨  Explosive ¨  Flammable ¨  Irritant 
 
¨  Toxic ¨  Unknown ¨  Radioactive ¨  Other, specify:_______________________ 

 
          
 
          
 
Location of Contaminant(s) 
 
¨  Underground Storage Tanks ¨  Drums ¨  Pit or Lagoon 
 
¨  Landfill ¨  Lined Sump ¨  Unlined Sump 
 
¨  Incinerator ¨  Injection Well ¨  Above Ground Tanks 
 
¨  Land Treatment ¨  Open Dump ¨  Unknown 
 
¨  Pipes ¨  Gas Release (off gassing) ¨  Other, specify: _________ 
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EXHIBIT 1 (Page 5 of 15) 
 
TOXICITY INFORMATION 
 
Contaminant Route of 

Entry 
Concentration 
Expected 

PEL or TLV 
ppm or mg/3 (specify) 

Signs and Symptoms 
of Exposure 

     

     

     

  
Attach copy of the MSDS for each contaminant.           NA = Not Available                   NE = Not Established               U = Unknown 

 
EVALUATION OF HAZARD POTENTIAL 
 
Toxic Material Exposure Potential: 
 
¨  Low ¨  Medium ¨  High ¨  Unknown 
 
Explain why:                
 
Fire/Explosion Potential: 
 
¨  Low ¨  Medium ¨  High ¨  Unknown 
 
Explain why:                
 
Physical Hazard Potential: 
 
¨  Low ¨  Medium ¨  High ¨  Unknown 
 
Explain why:                
 
Overall Hazard Evaluation: 
 
¨  Low ¨  Medium ¨  High ¨  Unknown 
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EXHIBIT 1 (Page 6 of 15) 
 
TASK INFORMATION 
 
Task Description (Describe Major Tasks from Page One - Attach additional pages if necessary.) 
 
#1             

 

#2              

 

#3              

 

#4              

 

Personal Protective Equipment Required for Tasks Described Above. 
 
Task Level (Circle One)  Comments 
 
#1 A B C  D            
 
#2 A B C  D            
 
#3 A B C  D            
 
#4 A B C  D            
 
 
Standard PPE (Level D) required for site personnel shall include the following: 
 
- Non-canvas safety shoes, steel-toed where required. 
- Coveralls (issued) long sleeves only/Nomex issued when required 
- Gloves - work grade quality 
- Hard hat - class A and B meeting ANSI Z89.1-1986 GGG-H-M20 
- Safety glasses with side shields/goggles optional as conditions warrant 
- Hearing protection - using earplugs in designated areas 
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EXHIBIT 1 (Page 7 of 15) 
 
Field Monitoring Equipment (Manufacturer, calibration date, type of instrument, tube type) 
 
Task No. LEL 

Explosimeter 
Draëëger 
Detector Tubes 

Other (Describe) 

#1    

#2    

#3    

#4    

 
Action Levels for PPE Upgrade (Describe) 
 
            
 
            
 
            
 
            
 
            
 
Unless otherwise noted, at least a full face or half face respirator with appropriate cartridges shall be 
maintained and ready for use by personnel on site. 
 
Emergency Equipment Requirements (Must be available on-site) 
 
- First Aid Kit 
- Emergency Eye Wash 
- Fire Extinguisher 
 
Other:                
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EXHIBIT 1 (Page 8 of 15) 
 
DECONTAMINATION INFORMATION 
 
Personnel Decontamination (Describe/or attach diagram.)  ¨  Not Needed 
 
At a minimum, personnel shall wash hands and face thoroughly as soon as practical upon leaving the work area 
and before eating, drinking, smoking, applying make-up or performing any other activity which may promote the 
ingestion of contaminated materials. 
 
                
 
                
 
                
 
Sampling Equipment Decontamination (Describe/or attach diagram.)  ¨  Not Needed 
 
                
 
                
 
                
 
Heavy Equipment Decontamination (Describe/or attach diagram)  ¨  Not Needed 
 
                
 
                
 
                
 
Containment and disposal method for waste liquids and solids ¨  Not Needed 
(Describe/or attach diagram) 
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EXHIBIT 1 (Page 9 of 15) 
 
CONTINGENCY INFORMATION 
(Information shall be posted on site, made available to subcontractors, and reviewed with team members pre-
assignment.) 
 
Site Emergency Contact:            
 
Location of Nearest Telephone:           
 
Local Emergency Response Contacts:   Name Phone 
  
Ambulance/EMS:        
 
Fire Department:              
 
Sheriff/Police Dept:              
 
Poison Control:              
 
Project Manager:              
 
Other:               
 
Medical Emergency:             
 
Nearest Local Hospital:             
 
Hospital Address:              
 
Route to Hospital:              
 

Attach map of route to hospital 

General Contingency Plans Are Summarized Below 

Project Manager Approval    Date:     

Program Manager Approval    Date:      
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EXHIBIT 1 (Page 10 of 15) 
 
CONTINGENCY INFORMATION 
 
In the event that an emergency develops on-site, the procedures outlined below are to be immediately followed. 
Emergency conditions are considered to exits if: 
 
Ø Any member of the field crew is involved in an accident or experiences any adverse effects or symptoms 

of exposure while on site. 
 
Ø A condition is discovered that suggests that the situation is more hazardous than previously anticipated. 

 
Ø An explosion occurs. 

 
Ø A fire starts. 

 
In case of any of the above events, the following procedures shall be followed: 
 
Ø Notify the proper emergency authorities (i.e. paramedics, fire department). 

 
Ø Signal and implement evacuation procedures. 

 
Ø Isolate the area. 

 
Ø Stay upwind of any fire or explosion. 

 
Ø Keep the surrounding area clear after the incident. 

 
Ø Complete the appropriate accident report forms. 

 
All site specific emergency response numbers will be listed in the site safety and health plan which will be 
maintained on site at all times personnel are present.  Prior to the start of any project, contact should be made 
with the appropriate local authorities to delineate responsibilities in the event of an emergency situation.  This will 
help familiarize site management personnel with the local services available and will provide local authorities with 
information related to the type of work to be performed and the potential hazards involved. 
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EXHIBIT 1 (Page 11 of 15) 
 
Although the following sections outline procedures to follow for different types of emergencies, often the situation 
may not be as clearly defined as the SOP.  In any event, some actions may be conducted concurrently. The 
individuals involved must first thoroughly evaluate the situation to determine the most appropriate response 
actions to be taken. 
 
Following any accident or emergency response, a follow-up meeting will be held to critique the response and 
handling of the incident.  The meeting will include, at a minimum, the Project Manager, Site Manager and the 
Project Health and Safety Officer. 
 
EVACUATION PROCEDURES 
 
Entrance and exit locations and escape routes near the work area will be identified and recorded prior to site work 
activity. Site personnel will become familiar with the locations of entrances, exits, and escape routes for use in 
emergency such as fire. 
 
If an evacuation is required, the site supervisor will account for all personnel at a pre-designated meeting area 
following evacuation.  A head count for all contractor personnel at the work site pre-designated meeting area will 
also be performed. These evacuation points and pre-designated meeting area will be described during the site 
safety briefing. 
 
The following procedure gives an outline of the evacuation protocol: 
 
Ø The Site Manager or Project Health and Safety Officer will initiate the evacuation procedure by 

instructing workers to leave the site or by means of another communication as designated in the site 
health and safety plan (i.e. three short blasts of an air horn may be designated as the evacuation 
signal). 

 
Ø All personnel will evacuate the work area and proceed to the pre-designated meeting area. 

 
Ø Decontamination will be required only if it does not further endanger the lives or health of any site 

personnel. 
 
Ø All personnel expected to be in the area should be accounted for and the whereabouts of any missing 

persons determined immediately. 
 
Ø Further instructions will be given by the Site Manager or Project Health and Safety Officer as 

determined by the situation. 
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EXHIBIT 1 (Page 12 of 15) 
 

Ø Report fire and other emergencies to the appropriate authority as soon as possible using the telephone 
contacts in this Health and Safety Plan. 

 
Other:                
 
                
 
CHEMICAL EXPOSURE 
 
If a member of the field crew demonstrates symptoms of chemical exposure, the procedures outlined below shall 
be followed: 
 
Ø A team member should aid the victim (or remove the victim) from the immediate area of contamination.  

The team member must exercise caution in using the appropriate PPE when carrying out this task.  The 
team member will communicate to the Site Manager or the Project Health and Safety Officer that a 
chemical exposure has occurred.  The Site Manager or the Project Health and Safety Officer will contact 
the appropriate emergency response agency. 

 
Ø Precautions should be taken to avoid exposing other individuals to the chemical. 

 
Ø If the clothes of the victim are contaminated with the chemical, they should be neutralized or 

decontaminated if it is safe to do so. 
 
Ø If the chemical has come in contact with the skin, the skin should be flushed with large amounts of water. 

 
Ø If the event that the chemical comes in contact with the eyes, an emergency eyewash should be used to 

flush the eyes for a minimum of 15 minutes. 
 
Ø If the victim is not breathing or has difficulty breathing, they should be given mouth to mouth 

resuscitation or oxygen as appropriate. 
 
Ø All chemical exposure incidents will be reported in writing to the Maxim Corporate Office using an 

accident report form. 
 
Ø All potential chemical exposures will be reported to a physician. 
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EXHIBIT (Page 13 of 15) 
 
Other:                
 
                
 
PERSONAL INJURY 
 
In the case of personal injury at the site, the procedures outlined below will be followed: 
 
Ø A team member will signal the Site Manager or Project Health and Safety Officer that an injury has 

occurred.  The Site Manager or the Project Health and Safety Officer will summon emergency medical 
services. 

 
Ø If available, a field team member trained in first aid can administer treatment to an injured worker under 

the Good Samaritan Law. 
 
Ø If necessary, the victim should be transported to the nearest hospital or medical facility.  It should be 

determined if an ambulance is necessary to transport the victim.  The location and phone number of the 
nearest emergency medical facility will be listed in the Site Health and Safety Plan, which is maintained 
on site. 

 
Ø Decontamination of the victim will be performed unless doing so will further endanger the victim or 

other site personnel. 
 
Ø In the event of a serious injury, the site should remain intact for a potential accident investigation. 

 
Ø The Site Manager or the Project Health and Safety Officer is responsible for completing the accident 

report form and submitting it to the Maxim Corporate Office.  Follow-up actions should be taken to 
correct any situation that has been identified as a potential contributing cause of the accident. 

 
Other:               
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EXHIBIT 1 (Page 14 of 15) 
 
EMERGENCY FIRST AID PROCEDURES 
 
Eye Contact: Flush with water or eyewash solution, seek medical attention. 
Skin Contact: Flush with water, seek medical attention. 
Inhalation: Evacuate, provide CPR or oxygen as needed, and transport to hospital immediately. 
Ingestion: Consult Material Safety Data Sheet 
 
Other:                                                                                                                                             
 
                
 
FIRE AND EXPLOSION 
 
The following rules will be enforced to prevent fires and protect against fires: 
 
Ø Smoking will be prohibited at or near the vicinity of operations, which may present a fire hazard.  

These areas will be specifically defined and posted or communicated to all site personnel. 
 
Ø Transfer of flammable liquids from one container to another will be done only when the containers are 

electrically interconnected (bonded). 
 
Ø The motors of all equipment being fueled will be shut off prior to the fueling operations. 

 
Ø Flammable/combustible liquids will be stored in UFC approved metal containers. 

 
Ø The site and/or vehicles will be equipped with portable fire extinguishers.  The type and size of fire 

extinguishers required will be given in the site health and safety plan. 
 
The following procedures will be followed in the event of a small fire.  A small fire is defined as a fire that 
can be extinguished using a 4A:20B:C type extinguisher. 
 
Ø Evacuate all unnecessary personnel from the area to an upwind location. 

 
Ø Attempt to extinguish the fire using available extinguishers or by smothering. 

 
Ø Request emergency response assistance (ambulance, fire, police) as needed for injuries or exposures to 

hazardous chemicals. 
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EXHIBIT 1 (Page 15 of 15) 
 
Ø Notify the client contact and the project manager. 

 
In the event of a large fire or a small fire that cannot be extinguished, the following actions will be taken: 
 
Ø Evacuate all personnel from the site to an upwind location. 

 
Ø Summon emergency fire fighting department. 

 
Ø Notify other emergency response services (ambulance, police, hospital) as needed. 

 
Ø Inform the emergency response personnel of the hazards associated with the work site. 

 
Ø Notify the client contact and the project manager. 

 
In the event of an explosion, all personnel will evacuate the site to the predetermined meeting area to await 
further instructions.  Required support equipment and personnel will be requested and the client and project 
manager notified immediately. 
 
Other:                
 
 
                
 
EMERGENCY SIGNALS 
 
All team members should be familiar with the following emergency hand signals: 
 
Hand gripping throat . . . . . . . . . . . . . Respirator or breathing problems, can’t breathe 
Thumbs up . . . . . . . . . . . . . . . . . . . .  OK, I’m alright, I understand 
Thumbs down . . . . . . . . . . . . . . . . . . No, negative 
Hand(s) on top of head . . . . . . . . . . . Need assistance 
Grip partner’s wrist . . . . . . . . . . . . . . Evacuate immediately 
 
Other:                
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EXHIBIT 2 
ACKNOWLEDGEMENT SHEET 

 
I have received a copy of the Health and Safety Plan for the above referenced site. I have read and understood 
its contents and I agree that I will abide by its requirements. 
 
 
Name (Print) 
 

 
SSN 

 
Signature 

 
Date 

 
 

   

    

    

    

 
 

   

 
 

   

 
 

   

 
If employees above are subcontracted to Maxim, supply name, address, telephone and contact name of 
subcontractor:                
 
                
 
                
 
Training Conducted By:       
 
Date:          
 
Time:          
 
Site Safety Officer:        
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EXHIBIT 3 
MAXIM TECHNOLOGIES, INC. (MAXIM) 

DAILY PROJECT SAFETY MEETING FORM 
MEETING DETAILS 
 

SIGNED BY ALL IN 
ATTENDANCE 

  
PROJECT NO.            NO. OF PEOPLE ATTENDING:                  1.    

JOB LOCATION:            2.    

MEETING DATE:            TIME OF MEETING:                  3.    

MEETING CONDUCTED BY:                      4.    

TOPICS DISCUSSED:                       5.    

           6.    

           7.    

ACCIDENTS REVIEWED:          8.    

           9.    

          10.    

TASKS FOR THE DAY:          11.    

          12.    

          13.    

POTENTIAL HAZARDS:         14.    

          15.    

          16.    

          17.    

PRECAUTIONS TO TAKE:         18.    

          19.    

          20.    

          21.          

MONITORING REQUIRED:                         22.    

          23.    

COMMENTS:          24.    

         
 

 25.    
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EXHIBIT 4 
SUPERVISORS SITE ACCIDENT INVESTIGATION REPORT FORM 

 
Injured Employee     Job Title    

Home Office   Division/Department    

Date/Time of Accident          

Location of Accident          

Witness to the Accident          

Injury Incurred?  Nature of Injury        
 
Engaged in What Task When Injured?           
 
Will Lost Time Occur? How Long? Date Lost Time Began  
 
Were Other Persons Involved/Injured?           
 
How Did the Accident Occur:           
 
               
 
What Could Be Done to Prevent Recurrence of the Accident?       
 
               
 
What Actions Have You Taken Thus Far to Prevent Recurrence of the Accident?    
 
               
 
Supervisor's Signature Title Date     
 
Reviewer's Signature Title Date    
 
NOTE: If the space provided on this form is insufficient, provide additional information on separate paper and attach. The 
completed Accident Investigation Report must be submitted to the Maxim Corporate Office within five days of the 
occurrence of the accident.  
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EXHIBIT 5 
ACTIVITY HAZARD ANALYSIS 

 
Project Name: 
 

Project No.    Facility     

Date:  
    

Location:    Estimated Start Date:   

Phase of Work Safety Hazard Precautionary Actions 
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SOP - 2 GEOTECHNICAL FIELD SERVICES SAFETY PROGRAM 
 
1.0 INTRODUCTION 
 

Maxim performs geotechnical work as a contractor or subcontractor, under various site conditions. 
It is the responsibility of each employee, the supervisor and client contact to promote and maintain 
safe working conditions.  If the project involves work at a contaminated site, special planning and 
the development of a site-specific health and safety plan (HASP) must be done prior to initiating 
any work. The specifics of HASP preparation are described in Standard Operating Procedure HS- 
SOP – 1; “Site Specific Health and Safety Plans”. Maintaining a safe work area includes observing 
all safety rules and regulations, using appropriate safety equipment, wearing appropriate personal 
protective equipment and keeping the work area clean. 

 
2.0 GENERAL SAFETY RULES 
 

The following gives a list of general safety rules that apply to geotechnical sites: 
 

2.1 Prior to a drill rig being operated, a safety inspection of the rig will be performed.  Exhibit 
2 of this SOP has Pre-shift Inspection Checklist to be filled out prior to starting daily tasks. 

 
2.2 Unsafe conditions found on any equipment or machinery shall be reported promptly to the 

immediate supervisor. 
 

2.3 Employees shall not operate equipment that they are not familiar with or are not authorized 
to operate. 

 
2.4 Employees shall wear approved personal protective equipment such as eye protection, hard 

hat, and steel-toed footwear at all times. 
 

2.5 Full-length trousers must be worn by all employees.  Shirts must be tucked into trousers. 
No loose clothing or jewelry should be worn.  Long hair should be tied up or placed under 
a net or cap. 

 
2.6 Before working under machinery, be sure it is safely blocked, locked and tagged out.  Any 

work performed on machinery will be done according to the manufacturer’s specifications. 
 

2.7 Drill rigs shall not be operated until the jack pods are lowered and leveled and the derrick 
(mast) is locked into place. 

 
2.8 The derrick (mast) shall be lowered before the drill rig is moved from one place to another. 
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2.9 All walkways and work areas must be kept free of tools or material to prevent tripping. All 
trash and supplies will be picked up and placed in the appropriate containers. 

 
2.10 Seat belts shall be worn while driving vehicles.  This shall include all passengers as well as 

the operator/driver. 
 
2.11 Always face equipment when getting on or off and maintain three points of contact. 
 
2.12 When working near heavy equipment be sure to check with the operator before proceeding. 

Keep hands, feet, etc. away from all moving parts. 
 

2.13 Machines shall only be moved after the proper signal has been given. 
 

2.14 No person shall ride in a bucket. 
 

2.15 Do not leave the engine running and equipment unattended.  Any unattended machine shall 
have its parking brake set and/or attachments lowered to the ground.  Examples:  bucket, 
rippers, blades or bowls. 

 
2.16 Mobile equipment left unattended shall have the wheels turned into a bank, berm or block 

when such equipment is parked on a grade. 
 

2.17 The use of starting fluids and the "jumping" of batteries shall be performed by trained 
personnel only.  Be sure of connections when jumping batteries, connect positive first and 
then negative.  Batteries can explode and cause damage to the eyes and skin. 

 
2.18 Never use gasoline or any other combustible solvent as a cleaning agent.  They are human 

health hazards and could cause a fire or explosion. 
 

2.19 Operation of any mechanical equipment should be performed in areas allowing sufficient 
clearance and operation.  Machines should not be permitted to make physical contact with 
unprotected power cables. 

 
2.20 Machinery exhaust from diesel or gasoline powered equipment must be vented to the 

outside when working within structures. 
 

2.21 Dust generated during drilling and/or concrete coring should be controlled by constant 
wetting of the cuttings with water from a portable sprayer. 

 
2.22 Wastewater and drilling fluids must be properly diverted or contained.  In cold weather 

this is especially important as it can create icy conditions. 
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2.23 Observe proper lifting techniques. 
 
2.24 Know where fire extinguishers are prior to commencing with work.  Make sure they are 

operational and that you know how to use them. 
 

2.25 Any load extending more than 4 feet beyond the rear of the vehicle body should be clearly 
marked. 

 
2.26 Always be alert for overhead and underground utilities.  All equipment must maintain a 

minimum distance of 25 feet from overhead power lines. 
 
2.27 When underground utilities are of concern, contact the local utilities for a survey, and then 

probe with a rod before drilling. 
 

2.28 It is normal policy that no fieldwork will be conducted from dusk until dawn.  Should field 
work be required at night, proper illumination must be provided. 

 
2.29 Use the buddy system whenever possible.  A minimum of two people are required for all 

drilling operations and hazardous waste work.  Team members should always be within a 
form of visual or auditory contact with each other. 

 
2.30 Properly decontaminate all equipment before leaving the site.  Decontamination is 

addressed in SOP- 36; “Decontamination of Personnel and Equipment”. 
 

2.31 Hand tool use should be limited to the use for which they were designed.  When working 
overhead precautions should be taken to prevent the fall of a tool onto someone below. 
Only spark proof tools should be used when there is the potential presence of explosive 
vapors, gases, or residues. 

 
2.32 All electrical equipment used on site will be serviceable and properly grounded.  The use 

of Ground Fault Circuit Interrupters (GFCI) will be used on all electrical equipment.  The 
use of electrical equipment such as power tools, generators, and lighting will not be used in 
the rain. 

 
2.33 All team members should be familiar with the following emergency hand signals: 

 
 Hand gripping throat  Respirator or breathing problems, can’t breathe 

Thumbs up  OK, I’m all right, I understand 
 Thumbs down  No, negative 
 Hand(s) on top of head Need assistance 

            Grip partner’s wrist  Evacuate immediately 
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2.34 When working around trenches or excavated areas, avoid directly entering them.  If 
sampling or inspection is required, try to do so remotely (i.e., use binoculars, a long 
handled soil probe, etc.).  Before entering a trench, pit or excavation, a competent person 
shall determine that the entry is in compliance with all aspects of the OSHA Permit-
Required Confined Space Entry Standard (29 CFR 1910.146) and the Excavation Standard 
(29 CFR 1926, Subpart P). 

 
3. HAZARDOUS WASTE SITES GENERAL SAFETY RULES 
 

The following provides a list of safety rules that apply to sites that are designated as hazardous 
waste sites.  These rules are general and are in addition to regulations specified in 29 CFR 
1910. 120, Hazardous Waste Operations and Emergency Response (HAZWOPER) 
 
3.1 The number of personnel in the exclusion zone will be the minimum number required to 

perform the work tasks in a safe and efficient manner, however, there will always be a 
minimum of two people in the exclusion zone at any given time to employ the use of the 
buddy system. 

 
3.2 No eating, drinking, applying of cosmetics or chewing tobacco is allowed in the exclusion 

zone or any potentially contaminated area. 
 

3.3 No ignition sources will be allowed except in the support zone.  All equipment will be 
properly grounded and bonded. 

 
3.4 Team members will be instructed to familiarize themselves with the physical characteristics 

of the site including wind direction, site access, and the location of communication devices 
and safety equipment.  This includes keeping track of the weather conditions and avoiding 
work under conditions which could escalate site hazards (rain, mud, lightning). 

 
3.5 Contamination and exposure avoidance will be practiced at all times.  Field crew members 

will be reminded to follow the following protocols: 
 

- No walking through puddles, mud, etc. if it can be avoided. 
 
- No kneeling on the ground or leaning/sitting on equipment or the ground whenever it 

can be avoided. 
 
- Maintain heightened awareness of potentially dangerous situations that may be 

indicated by irritating or nauseating odors. 
 
- Be alert to changes in crew members’ physical and mental conditions. 
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- Keep track of weather conditions and avoid working in conditions which could escalate 
potential site hazards (rain, lightning, etc.) 

 
3.6 Proper handling of materials and drums will practiced on all sites according to the 

following procedures: 
 

- Normally all soil cuttings, well development water and decon waters will be placed in 
55-gallon drums and properly labeled until they have been characterized. 

 
- All full drums will be removed from the work site on a daily basis when possible and 

placed in a secured holding area.  Some work plans may allow for full drums to remain 
on site for a designated period.  When this is this case they should be securely stored in 
a designated holding area and properly labeled.  All partially filled drums will be 
sealed before the work crew leaves the site. 

 
- If drums or containers of unknown substances are encountered on a site, the client will 

be contacted for guidance.  The opening of containers with unknown materials is not 
allowed unless it is part of the scope of work and the task is included in the site health 
and safety plan. 

 
- Care must be taken when handling and moving drums.  Hazards include: excessive 

weight, rolling, tipping, chemical exposure and explosion.  Personnel should not 
attempt to move full drums by themselves.  A forklift or similar equipment should be 
used to position drums. 

 
- When moving pallets of drums, the drums will be secured in place to prevent them 

from tipping or falling off the pallet. 
 

3.7 Next to hazard recognition, personal hygiene is probably one of the most important 
safety considerations in hazardous waste work.  Personnel on hazardous waste sites will 
follow the protocols listed below: 

 
- All exposed skin will be washed immediately after removing personal protective 

equipment and before anything else is done. 
 
- No bodily functions will be performed, especially eating before hands are washed. 

 
- Under no circumstances should there be eating, drinking (including chewing gum 

and use of tobacco products), or application of cosmetics in the exclusion zone or 
contamination reduction zone. 
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- Also, smoking will not be allowed in any area with an increased risk of fire or 
explosion. 

 
4. PERSONAL PROTECTIVE EQUIPMENT 
 

4.1 Personal protective equipment is required to be worn regardless of the nature of the job 
site.  The following personal protective equipment is required: 
 
4.1.1 Hard Hat  

Hard hats will be provided by the company for each employee whose work requires 
use of a hard hat. Hard hats must be worn at all times during drilling operations 
and when there is a possible danger of falling or flying objects, electrical shock or 
burn.  Hard hats should be type A or B, and meet ANSI Standard Z89.1-1969. 

 
4.1.2 Safety Glasses  

Safety glasses will be provided and must be worn by geotechnical employees.  
Safety glasses should be worn when there is a potential for eye injury.  The 
supervisor is responsible for providing safety eyewear (non-prescription and "over-
the-glasses") meeting ANSI Standard Z87.1-1968. 

 
4.1.3 Hearing Protection  

Whenever noise levels exceed 85 decibels on a time weighted average, hearing 
protection devices must be used.  Earplugs will be provided to the employee by his 
supervisor. Hearing protection must be worn whenever existing noise levels 
prevent speech in normal tones at a distance of approximately 18 inches, or 
whenever the area is posted, "Hearing Protection Required".  In most instances, 
hearing protection should be worn whenever the drill rig is running. 

 
4.1.4 Coveralls  

For certain jobs, the company will provide coveralls for each member of the field 
services team.  The coveralls are provided to reduce the potential of loose clothing 
being entangled in the drilling equipment. 

 
4.1.5 Respirators  

Respirators may be required for geotechnical work on contaminated sites. 
Respirators will only be used or issued to employees who have been certified as 
physically capable of wearing a respirator by an occupational physician, who have 
been trained in the Respiratory Protection Program (HS SOP - 9) and who have 
been fit tested by an approved fit tester.  Respirator requirements will be outlined 
in the site health and safety plan.  Maxim will provide respirators for employees 
requiring their use on a job site. 
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4.1.6 Gloves  
Gloves should be worn when handling the drilling equipment (i.e., augers and 
pipes) and will be provided by Maxim.  If working in contaminated soil, gloves 
should also be used to protect against chemical exposure.  Leather work gloves are 
not to be used as protection against chemical exposure. 

 
4.1.7 Steel Toe Boots  

Employees involved in drilling operations will be required to wear steel toe boots 
(chemically resistant or leather).  Maxim will reimburse the employee $70 towards 
purchase of appropriate steel toed boots.  The employee will replace boots that are 
abused or lost.  Subsequent reimbursement for worn steel toe boots will be allowed 
for one purchase per year.  For additional details see the Personal Protective 
Equipment Section of the Health and Safety Policy Manual. 

 
4.1.8 Insect Repellant  

Insect repellant will be provided for each field services team and should be used as 
necessary. 

 
If additional protective equipment is required, an explanation of its purpose, use and need will be 
provided on a task by task basis. 

 
5. SAFETY EQUIPMENT 
 

5.1 Safety equipment other than personal protective equipment will be provided by the 
company for each drilling crew or vehicle.  The type of safety equipment provided will 
depend on the tasks being performed and the related exposures and hazards that may result. 
However, at a minimum, the following safety equipment will be provided: 

 
5.1.1 First Aid Kit  

A first aid kit should be located on each drilling rig and in each company field 
vehicle.  Employees should familiarize themselves with the location of the first aid 
kit.  It is the responsibility of the employee to notify the supervisor or the office 
health and safety officer when the first aid kit is used so the supplies may be 
replenished. 
 

5.1.2 Fire Extinguisher  
Fire extinguishers located on the drilling rig and company field vehicles must be 
inspected daily and the metal tag must be attached to the extinguishers at all times. 
These fire extinguishers must be serviced annually. 
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5.1.3 Kill Switches  
Kill switches are located at various positions on the drilling rig.  The kill switches 
are designed to allow the engine to be turned off without using the ignition switch. 
Employees involved in drilling operations should become familiar with the location 
of the kill switch. The kill switch should be checked prior to the start of each 
project. 
 

5.1.4 Reflective Triangles  
As required by the Department of Transportation (DOT) regulations, Maxim 
drilling rigs and water trucks must carry reflective triangles.  When parked at the 
side of the road or the shoulder of a road, reflective triangles should be placed 
around the vehicle, within ten minutes of stopping, in the following positions: 

 
Ø On the traffic side of the vehicle, within 10 feet of the rear corners. 
 
Ø Approximately 100 feet behind and ahead of the vehicle on the shoulder or the 

lane the vehicle is stopped in. 
 

Ø If the vehicle is stopped on or near a one-way or divided highway, place the 
reflective triangles ten feet, 100 feet and 200 feet toward approaching traffic. 

 
5.1.5 Material Safety Data Sheets  

All geotechnical vehicles must maintain a packet of material safety data sheets 
(MSDS) for hazardous materials, which are transported and used on job sites.  
Hazardous materials may include but are not limited to Portland cement, gasoline 
and bentonite.  The employee should refer to the MSDS if an accidental exposure 
or release of material occurs.  The MSDSs are also to be provided to other 
contractors on multi-employer job sites if requested. The MSDSs are available from 
the Health and Safety Officer in each office location or if the site requires a site 
health and safety plan, the MSDSs should be attached to the plan. 
 

Again, additional safety equipment may be specified as required by the nature of the 
job.  For example, portable eye wash bottles should be available on hazardous waste 
sites. 

 
6. MEDICAL SURVEILLANCE 
 

Pre-employment physical examinations are required for many employees who work in the 
geotechnical department.  Information concerning the type of physical examination required for 
geotechnical employees can be found in the Maxim Health and Safety Policy Manual. 
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7. EMPLOYEE TRAINING 
 

All Geotechnical employees are required to undergo employee training programs as required by 
the Health and Safety Manual and applicable regulations. 

 
7.1 OSHA Hazard Communication Training (HAZCOM) 

OSHA HAZCOM training will be provided to all Geotechnical employees when hired.  
The Maxim HAZCOM program contains four components: 

 
- A written HAZCOM program 
- Employee training 
- Obtaining Material Safety Data Sheets 
- Labeling of containers 

 
The Maxim HAZCOM program is detailed in HS - SOP – 12; Hazard Communication 
Program”, and a copy is located at each Maxim location. Employee training will be 
conducted by the facility administrator using a video or computer aided training at the time 
of employment.  The department supervisor/manager will be responsible for updating 
HAZCOM training annually as part of the monthly safety meeting program or through 
annual 8-hour HAZWOPER refresher training.  An examination covering topics discussed 
will be given to the employee after the training seminar. Also, employees will complete a 
certification form stating they have received OSHA HAZCOM training.  Certificates and 
exams shall be maintained at the Health and Safety Office.  Material Safety Data Sheets 
(MSDS) for the chemicals used by the Geotechnical Department are kept in each office as 
well as in the Health and Safety Office.  Additionally, because geotech is involved in 
projects on multi-employer work sites, Maxim is required by OSHA to provide an MSDS 
for all chemicals brought on the job site.  This may include Portland cement, silica sand, 
and/or phenolphthalein indicator. 

 
7.2 OSHA Occupational Exposure to Toxic Substances in Laboratories Standard (Lab 

Standard) 
The OSHA Lab Standard applies to all personnel involved in the laboratory use of 
chemicals.  The standard requires that all laboratory personnel have proper training, 
protective equipment and knowledge to perform their work without being overexposed.  
Geotechnical employees conducting asphalt extractions shall be required to undergo OSHA 
Lab Standard training.  The training will be provided at the time of employment and 
whenever new hazards are introduced into the work place.  Employees will complete 
certification stating they have received OSHA Lab Standard training.  Certificates will be 
kept on file in the Health and Safety Office. 
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7.3 Maxim Respiratory Protection Training 
The OSHA Respiratory Protection regulation (29 CFR 1910.134) requires every employer 
to train their employees in the proper use of respirators and their limitations.  Geotechnical 
employees who are required to wear a respirator must undergo this training.  The training 
will be conducted as needed by the Health and Safety Department or by Maxim employees 
who have been certified by the Health and Safety Office to conduct this training.  Training 
will include the Maxim Respiratory Protection Policy, respirator selection, inspection and 
maintenance, proper wearing and adjustment of respirators and fit testing.  Employees who 
undergo respiratory protection training will receive certification of training. 

 
7.4 Other Training 

The OSHA Construction Industry Standard contains regulations that pertain to other 
aspects of work that may be performed by Maxim personnel.  Training on these regulations 
will be provided to all Geotechnical employees by the Health and Safety Department as 
needed and may include: 
 
Ø Excavations (including trenches and pier holes) 29 CFR 1926.650-.652;  
 
Ø Ladders 29 CFR 1926.1050-1053 and .1060;  

 
Ø Scaffolding 29 CFR 1926.451;  

 
Ø Powered Industrial Truck (Forklift) Use 29 CFR 1910.178. 

 
8. SAFETY MEETINGS 
 

Safety meetings are to be conducted monthly by each Geotech department.  Due to the nature of 
geotechnical work, many employees miss in-house safety meetings because they are out on a job 
site. Therefore, job site safety meetings or "tailgate" meetings should be held in addition to 
monthly in-house safety meetings.  These meetings should be held prior to starting work each day. 
The job site safety meetings may be brief but should include a review of safety precautions specific 
to the tasks at hand.  The meeting should be conducted by the Maxim job supervisor or site health 
and safety officer and documented in the logbook. A Daily Safety Meeting Documentation form is 
included as Exhibit 1 of this SOP.  On large jobs, the general contractor may conduct job site 
safety training and provide a safety plan that must be followed by Maxim employees.  For more 
details on safety meeting protocol consult the Training Section of the Maxim Health and Safety 
Manual. 
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9. EQUIPMENT MAINTENANCE AND INSPECTION 
 

The vehicles that comprise the drilling unit are generally used each day and serve a vital role in the 
completion of each project in a safe and efficient manner.  A program of maintenance and 
inspection is needed to provide vehicles that are safe and well cared for.  A pre-shift inspection of 
the equipment is required by DOT regulations and will be performed by personnel (driller helper 
or logger) as designated by the drilling supervisor.  It is the supervisor's responsibility to ensure 
this inspection is completed before operations commence.  This includes inspecting brakes, seat 
belts, horns, fire extinguishers, fluid levels (power steering, radiator, battery water), tires, belts, 
hoses and filters.  A daily equipment inspection checklist form is included as Exhibit 2 of this 
SOP. 

 
Preventative maintenance is the most important form of service that can be performed on 
equipment.  All Maxim trucks (drill rigs, water trucks, pick-up trucks, etc.) will include the 
following as part of the preventative maintenance plan: 

 
Ø Oil, filter and lubrication - every 4000 miles. 

 
Ø Inspect hoses and belts - every 4000 miles. 

 
Ø Inspect brake pads - at 30,000 miles, and every 10,000 miles thereafter if not replaced at 

30,000 miles. 
 
Ø Cleaning: 

 
External - the vehicles must be kept clean and waxed regularly 
Internal - as needed or once a week.  The cab must be kept organized. 

 
For preventative maintenance on drilling rigs the following items should also be addressed: 
 

- Lubrication should be conducted daily on equipment that includes but is not limited 
to: grease fittings, Kelly bar, sliding table, rotary table, mud pump, bearings, draw 
works, third members. 

 
- Wire Cables should be inspected once per week and replaced as needed. 

 
- Rope should be inspected once per week and replaced as needed. 
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EXHIBIT 1 
MAXIM TECHNOLOGIES, INC. (MAXIM) 

DAILY PROJECT SAFETY MEETING FORM 
MEETING DETAILS 
 

SIGNED BY ALL IN 
ATTENDANCE 

  

PROJECT NO.            NO. OF PEOPLE ATTENDING:   1.   

JOB LOCATION:         2.   

MEETING DATE:            TIME OF MEETING:    3.   

MEETING CONDUCTED BY:        4.   

TOPICS DISCUSSED:         5.   

         6.   

         7.   

ACCIDENTS REVIEWED:        8.   

         9.   

        10.   

TASKS FOR THE DAY:        11.   

        12.   

        13.   

POTENTIAL HAZARDS:       14.   

        15.   

        16.   

        17.   

PRECAUTIONS TO TAKE:       18.   

        19.   

        20.   

        21.   

MONITORING REQUIRED:            22.   

        23.   

COMMENTS:        24.   

       
 

 25.   
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EXHIBIT 2: PRE-SHIFT INSPECTION EQUIPMENT CHECKLIST 
 

DATE:  TIME:  INSPECTOR:      
 
Check the appropriate column and insert the date corrected as applicable. 
 

Item Passed Failed Date Failed Item Corrected 
  1. Air filter    
  2. Back-up Alarm    
  3. Battery    
  4. Belts    
  5. Brakes    
  6. Check Drill Line Cable    
7. Check Top Drive/Swivel    
8. Clutch for Free Travel    
9. Drive Lines from Transmission to pump    
10. Engine Oil Level    
11. Fire Extinguishers    
12. First Aid Kit    
13. Front Horn    
14. Kill Switches    
15. Material Safety Data Sheets    
16. Oil/Grease Build-up    
17. Parking Brakes    
18. Radiator Level    
19. Reflective Triangles    
20. Rollover Protection    
21. Rope    
22. Rotary/Kelly Pin    
23. Seat Belts    
24. Slide Base    
25. Third Member Oil and Pinion Slack    
26. Tires    
27. Transmission Level    
28. Wheel Lugs    
29. Winch    

 
 
 
Signature of employee performing inspection:    
 
 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\4expmon) 

 
Procedure No. FHS-SOP-4 
Effective Date: 9-15-99 

 

 
FHS-SOP 4- EXPOSURE MONITORING     PAGE 1 OF 17 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

HS-SOP-4- EXPOSURE MONITORING 
 

1. PURPOSE 
 

Requirements of 29 CFR 1910. 1000 indicate that employees will not be exposed to air 
contaminants in excess of the Permissible Exposure Limits (PEL) set forth in the 
standard.  The purpose of this SOP is to outline a procedure for determining situations 
when exposure monitoring should be conducted and guidelines to follow when 
conducting exposure monitoring. Due to the variety of services that Maxim personnel 
perform for clients, exposure potentials will also vary greatly.  For the purposes of this 
SOP, exposures have been broken down into the following categories: 

 
♦ Chemistry Analytical Laboratory Services 
♦ CME Laboratory Services 
♦ Environmental and Geotechnical Field Services 
♦ Miscellaneous 

 
2. DEFINITIONS 
 

2.1 Permissible Exposure Limit (PEL) 
The OSHA enforceable limit over which employees are not to be exposed 
during the course of their work shift.  Some PEL’s are time-weighted averages 
over the course of the day and others are based on short-term exposures (see 
corresponding definitions; TWA and STEL respectively).  The OSHA PEL’s 
are listed in 29 CFR 1910.1000 tables Z-1, Z-2, and Z-3. 

 
2.2 Threshold Limit Value (TLV) 

The American Conference of Governmental Industrial Hygienists (ACGIH) 
recommendation for limits over which an employee should not be exposed 
during the course of their work shift.  Some TLV’s are based on time-weighted 
averages and others on short-term exposures. 

 
 2.3 Recommended Exposure Limit (REL) 

The NIOSH recommendation for limits over which an employee should not be 
exposed during the course of their work shift. Some REL’s are based on time-
weighted averages and others on short-term exposures. 
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 2.4 Personal Sampling 
Air sampling performed in the personal breathing zone of the worker.  Personal 
air monitoring gives the best representation of the actual worker exposure for 
the period monitored. 
 

2.5  Area Sampling 
Air sampling performed in a fixed location in an area of interest.  Area 
sampling can provide background concentrations, locate sources of exposure, or 
evaluate effectiveness of control measures. 

 
2.6 Time Weighted Average (TWA) 

Concentrations of airborne contaminants weighted for a certain time duration, 
usually an 8-hour work shift. 

  
2.7 Short Term Exposure Limit (STEL) 

Concentrations of airborne contaminants over a short fixed duration, usually 15 
minutes. 

 
2.8 Ceiling Limit 

The level at which no worker should be exposed at any given time or for any 
duration. 

 
2.9 Parts per million (ppm) 
 Exposure expressed as parts of contaminant per million parts of air. 
 
2.10 Milligrams per cubic meter (mg/m3) 
 Exposure expressed as milligrams of contaminant per cubic meter of air. 
 
2.11 Grab sampling 

Grab samples are taken over a very short period of time (usually less than five 
minutes) and represent the airborne concentration at a given moment in time.  
This type of sample could be compared to a ceiling limit. 

 
2.12 Integrated sampling 

An air sample collected over a period of time, integrating all the various 
concentrations a worker is exposed to during the sampling period.  This type of 
sample could be compared to a STEL or TWA limit depending on the length of 
time the sample was collected. 
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2.13 Passive monitoring 
Collection of air contaminants from the air without the use of a sampling pump.  
Collection of the contaminants occurs through passive diffusion of the 
contaminant onto the sampling media. 

 
2.14 Active monitoring 

Collection of air contaminant through the use of a sampling pump.  The 
sampling pump actively pumps measured quantities of air through a chosen 
sampling media onto which the contaminants are adsorbed. 

 
2.15 Direct reading monitoring 

Determining air contaminant concentrations with instrumentation that directly 
measures the contaminant of interest and displays the reading in real-time. 

 
2.16 Calibration 
 Measuring known standards to ensure that the device is reading accurately. 
 
2.17 Flow Rate 

The rate at which air is pumped through a sampling pump, usually measured in 
liters per minute. 

 
2.18 Air Volume 

The amount of air drawn through a sampling pump.  Air volume is the flow rate 
multiplied by the length of time giving units of liters or cubic meters. 

  
2.19 Colorimetric Indicator Tubes 

A tube housing a solid sampling media coated with a chemical, which will react 
with a specific contaminant of interest and turn colors.  The media will turn 
colors as air is pumped through the tube (typically using a hand-operated pump) 
and the length of the color stain on the calibrated tube determines the level of 
contaminant in the air. 

 
2.20 Exposure Determination 
 Determining worker exposures using appropriate sampling techniques. 

 
3. EXPOSURE POTENTIAL 
 
 3.1 Chemistry Analytical Laboratory Services 

Specific chemical exposure concerns will be dependent upon the chemicals in 
use at each laboratory.  Under the Hazard Communication Program, each 
chemistry lab will have available a Material Safety Data Sheet (MSDS) for each 
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chemical used in the lab.  The MSDS will provide information specific to each 
chemical and will include exposure limits if applicable and situations under 
which over exposures may result. 
 

 3.2 CME Laboratory Services 
Chemical hazards associated with asphalt extractions performed in the 
Construction Materials Engineering (CME) Lab include exposure to chlorinated 
solvents such as methylene chloride, trichloroethylene, and 1,1,1 
trichloroethane.  Under the Hazard Communication Program, each CME lab 
will have available a Material Safety Data Sheet (MSDS) for each chemical used 
in the lab.  The MSDS will provide information specific to each chemical and 
will include exposure limits if applicable and situations under which exposures 
may result. 

 
3.3 Environmental and Geotechnical Field Services 

Chemical hazards that may be encountered during sampling and drilling 
activities will be dependent on the type and levels of contamination present at a 
given site.  Potential chemical hazards associated with environmental sites may 
not be completely known prior to the start of a site investigation.  However, the 
site specific health and safety plan (SSHSP), which is developed prior to the 
commencement of any work at a site, will list all potential chemicals believed to 
be associated with the site.  The SSHSP will also include applicable exposure 
limits, physical properties, routes of entry, symptoms of exposure, detection 
methods, as well as a specific exposure monitoring plan.   

 
3.4 Miscellaneous 

Other miscellaneous exposures may present themselves as a result of performing 
other non-routine testing and services. 

 
4. EXPOSURE MONITORING 
 

4.1 Chemistry Analytical Laboratory Services 
HS-SOP-5 – Chemical Hygiene Plan, addresses required engineering and work 
practice controls to minimize employee exposures in Maxim’s Chemistry 
Laboratories.  However, situations may arise such as a spill, leak, accident, or 
equipment malfunction which may increase the potential for exposure.  When 
there is reason to believe that an exposure level for any substance may exceed 
half of the PEL for that substance, the employee exposure will be determined 
using personal and/or area air monitoring specific for that substance to 
determine actual employee exposure levels. 
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  4.1.1 Initial Monitoring 
Employee exposure to suspected exposure concerns shall be accurately 
determined by collecting the appropriate air samples.  The following 
conditions shall be considered sufficient reason to suspect that an 
exposure level is possibly being exceeded for a particular chemical.  
Should the Chemical Hygiene Officer observe any of these conditions, 
initial monitoring will be performed. 

 
v When procedures or operations require the use of a chemical in an 

open vessel instead of a closed system. 
 
v When a particular operation has been previously monitored and 

revealed elevated exposures. 
 

v When procedures require the use of significant quantities of a 
chemical or is performed over an extended period of time. 

 
v When employees are experiencing signs or symptoms of exposure 

specific to the chemicals in use (may include nausea, headache, 
irritation, etc.) 

 
4.1.2 Periodic Monitoring 

If initial monitoring reveals employee exposure above the action level; or 
in the absence of an action level, above the permissible exposure limit 
(PEL), then periodic monitoring will be conducted until the exposure 
level is brought to or below the action level or PEL by acceptable means 
or the chemical is no longer in use. 

 
  4.1.3 Termination of Monitoring 

If the initial monitoring or periodic monitoring reveals employee 
exposure below the action level or PEL, then no further monitoring will 
be required unless there are changes in the chemicals, process, or any of 
the above previously described conditions are observed. 

 
Air monitoring will be conducted by the designated Chemical Hygiene 
Officer with assistance from a designee of the Maxim Corporate Office. 
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4.2 CME Laboratory Services 
HS-SOP-3 – Construction Materials Engineering Safety Practices, addresses 
required engineering and work practice controls to minimize employee 
exposures in Maxim’s CME Laboratories. When there is reason to believe that 
an exposure level for any substance may exceed half of the PEL for that 
substance, the employee exposure will be determined using personal and/or area 
air monitoring specific for that substance to determine actual employee exposure 
levels.  The Health and Safety Officer for the facility will coordinate and 
conduct all exposure monitoring activities and will follow the protocol 
established for chemistry labs as outlined in section 4.1 of this SOP. 

 
4.3 Environmental and Geotechnical Field Services 

Prior to commencement of work on an environmental site, a site-specific health 
and safety plan (SSHSP) is prepared in which specific air monitoring 
requirements for the site as well as for specific tasks are addressed.  This SOP 
can be used as a source to provide aid in the development of the exposure 
monitoring section of the SSHSP. 

 
In general, the type of exposure monitoring will be determined by the 
contaminants present at the site, the potential for exposure to the contaminants, 
and the equipment and personnel available for the project.  Only individuals 
trained in the operation of air monitoring equipment will be responsible for 
performing such activities.  In the event that equipment and/or trained personnel 
are not available, worst case conditions must be assumed and appropriate 
corresponding actions taken.   

 
The type of exposure monitoring performed will dictate the action levels for 
PPE upgrade and site evacuation.  Some examples of air monitoring protocols 
are outlined below. 

 
4.3.1 Percent Oxygen, Combustible Gases, Carbon Monoxide and 

Hydrogen Sulfide Screening 
If contaminants and conditions are present at a site that may result in an 
oxygen deficient or enriched atmosphere, build up of combustible gases 
with the potential of reaching the lower explosive limit (LEL), or a build 
up of carbon monoxide or hydrogen sulfide, then area monitoring of the 
site should be conducted using a direct reading instrument.  Direct 
reading instruments are available to perform real-time monitoring for 
these parameters.  These instruments are sometimes referred to as Toxic 
Gas meters and may monitor for one of the parameters or multiple 
parameters simultaneously depending on the model. 
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Action levels for these parameters are as follows: 
 
Parameter Action Level Action Taken 
 
Oxygen 

 
<19.5% 
 
 
 
>23.5% 

 
Evacuate – or use of Air 
Supplied Respirator (ASR) or 
Self Contained Breathing 
Apparatus (SCBA) 
 
Evacuate 
 

 
Carbon Monoxide 

 
>50 ppm 
 
 
> 500 ppm (10 times the 
PEL) 

 
Don appropriate respirator 
and cartridge 
 
Evacuate (based on APR with 
PF of 10) 
 

 
%LEL 
 

 
>10% 

 
Evacuate 
 

 
Hydrogen Sulfide 

 
10  ppm 
 
 
100 ppm 

 
Don appropriate Respirator 
and cartridge 
 
Evacuate (based on APR with 
PF of 10) 
 

 
4.3.2 Total Organic Vapor (TOV) Screening 

On sites where volatile organic compounds may be present, total organic 
vapor (TOV) screening should be performed prior to commencing work 
and also during intrusive activities such as drilling and sampling.  Total 
organic vapors can be measured using instrumentation such as a 
photoionization detector (PID).  A PID will display real-time readings of 
all of the organic vapors present in the sampling area.  Since the PID 
cannot distinguish between the different types of vapors present, action 
limits must be set for the substance with the lowest PEL when this is the 
only exposure monitoring performed. 
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For example, if a site has the following compounds present as 
contaminants: 

 
v Substance A (PEL = 10 ppm) 
v Substance B (PEL = 20 ppm) 
v Substance C (PEL = 100 ppm) 

 
Since no identification can be made by PID, a PID reading of > 10 ppm 
must be assumed to be all Substance A and in exceedance of the PEL. 

 
Therefore, action levels for upgrade to personal protection including the 
use of an appropriate respirator should be set as equal to the PEL of the 
substance with the lowest PEL.  In the example above this would be 10 
ppm (based on Substance A).  The action level for evacuation of the site 
would then be ten times higher, or 100 ppm based on an Air Purifying 
Respirator (APR) with a Protection Factor (PF) of 10. 

  
NOTE:  PID readings should be taken by the site health and safety 
officer or another designated field representative trained in the use of the 
equipment. 

 
4.3.3 TOV Screening with Colorimetric Detector Tube Readings 

Colorimetric Detector Tubes can be used in conjunction with TOV 
screening in order to identify and quantitate specific compounds.  
Following screening for TOV using a PID or similar instrument, 
colorimetric detector tubes would be used for suspected compounds with 
PELs less than the PID reading.  This would determine if actual 
contaminant specific exposures have the potential for PEL exceedance. 
 
Expanding on the example above in section 4.3.2, if PID readings 
exceed 10 ppm, detector tube readings should be taken for substance A.  
Also, if PID readings exceed 20 ppm, detector tube readings should be 
taken for substances A and B.  Action limits would be established based 
on all sampling actions and an example follows in the table below. 
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Exposure Monitoring Results Action 
 
TOV > 10 ppm 
 

 
Detector tube readings for substance A 

 
TOV > 20 ppm 
 

 
Detector tube readings for substances A and B 

 
Substance A > 5 ppm and/or 
Substance B > 10 ppm 
 

 
Don respirators with appropriate cartridges 

 
TOV > 200 ppm and/or 
Substance A > 100 ppm and/or  
Substance B > 200 ppm 
 

 
Evacuate Site 

 
NOTE:  As general guidance, action levels for TOV are set at the actual 
PEL and action levels for detector tubes are set at ½ the PEL.  
Evacuation of the site is based on a TOV reading at the lowest PEL for 
the substances for which detector tube readings will not be taken or at 
times the PEL for any specific substance (based on the use of APR with 
a PF of 10). 

 
NOTE:  The TLV and/or the REL may be lower than the PEL for some 
substances.  Although it is not required, it is recommended that action 
levels be lowered to address these exposure limits as well. 

 
4.3.4 Contaminant Specific Air Monitoring 

For contaminants, such as metals or asbestos fibers, that do not lend 
themselves to detection by screening methods, contaminant specific air 
monitoring may be required.  Contaminant specific air monitoring should 
be performed under the following circumstances: 

 
v Potential exposures to extremely hazardous substances, 
v High levels of contaminants are known to be present,  
v Exposure of workers for extended periods of time, or 
v As recommended by an Industrial Hygienist, Safety Professional, or 

other designated person responsible for project oversight. 
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Contaminant specific air monitoring typically requires the use of air 
sampling pumps, contaminant specific sampling media and laboratory 
analytical analysis. 

 
4.4 Miscellaneous 

Any miscellaneous circumstances in which it is suspected that an employee’s 
exposure to a substance may exceed the action level or PEL of the particular 
substance will require exposure monitoring.  Under these circumstances the 
Health and Safety Officer of the facility or the Site Health and Safety Officer 
will work with a designee of the Maxim Corporate Office to determine the 
appropriate sampling protocol to follow and proper actions to take. 

 
Exposure monitoring for noise is addressed in HS-SOP-7 – “Hearing 
Protection”. 

 
4.5 Personal Air Sampling Locations 

Air sampling locations should be chosen to give the most representative 
sampling of the worker’s exposure.  For indoor samples this would be directly 
in the worker’s breathing zone or in close proximity.  For outdoor samples, 
wind direction should be taken into account.  Outdoor samples should be taken 
as close to the worker’s breathing zone as possible and in the downwind 
direction from the activity. 

 
4.6 Area Air Sampling Locations 

When area samples are taken to determine the exposure associated with an area 
or activity, locations should be taken to give results representative of the worst-
case scenario.  For indoor samples this would be in an area close to the source 
of the contaminant or activity.  For outdoor samples this would be directly at or 
immediately downwind from the source or activity. 

 
5.0 EXPOSURE MONITORING EQUIPMENT 
 

Various equipment is available for exposure monitoring and the type used will be 
dependent on the situation and availability of equipment.  The following gives examples 
of various types of equipment available and situations for appropriate use. 
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 5.1 Direct Reading Instruments 
Direct reading instruments give instantaneous readings of specific analytes of 
interest.  The reading is typically indicative of a grab sample unless the 
instrument is capable of integrating the readings over time.  Direct reading 
instruments give timely results but are limited in the number of analytes that 
they can measure. 
 

5.2 Colorimetric Detector Tubes 
Colorimetric detector tubes give timely readings of specific analytes.  Detector 
tube readings are typically indicative of grab or short-term samples.  Allows the 
analyst to identify and quantitate specific chosen compounds on site. 

 
5.3 Passive Air Samplers 

Passive air samplers can be used for contaminant specific integrated sampling 
when air-sampling pumps are not available for use.  Passive monitors are 
restricted in that they do not collect large volumes of air and may not be suitable 
for contaminants requiring large air volumes. 

 
5.4 Air Sampling Pumps 

Air sampling pumps are used for contaminant specific integrated air sampling.  
Sampling pumps enable the collection of large volumes of air in order to obtain 
low analytical detection limits. 

 
6.0 CALIBRATION REQUIREMENTS 
 

All equipment used for exposure monitoring will be maintained and calibrated in 
accordance with the manufacturer’s specifications for the particular instrumentation. 

 
7.0 EMPLOYEE NOTIFICATION 
 

When personal or area air monitoring is conducted, the results of the monitoring will be 
communicated to affected employees within 15 working days after the analytical results 
are received by Maxim.  Based on the results of the monitoring, the Maxim Corporate 
Office or a designee will make recommendations.  These recommendations may include 
but are not limited to additional air monitoring, medical monitoring, engineering 
controls, change in work practices, procedures, or chemicals used or use of personal 
protective equipment under certain circumstances. 
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8.0 FOLLOW-UP PROCEDURES AND RECORD KEEPING 
 

All exposure monitoring will be recorded on log sheets (See Appendix A for example 
exposure monitoring log sheets.) and will be filed with the corresponding project files.  
In the event that exposures are recorded that exceed permissible exposure limits, the 
corresponding documentation will be sent to the Maxim Corporate Office to be retained 
on file.  The relevant supervisor along with the Maxim Corporate Office designee will 
determine appropriate follow-up exposure monitoring and/or medical testing that will 
be necessary.  This will be based on the chemical of concern, the level of the exposure, 
and the specifics of the incident on a case by case basis. 

 
For all other exposure monitoring (not related to a specific project, such as in-house 
chemistry and CME labs) documentation will be kept in the office files and 
corresponding personnel files.  In the event that exposures exceed permissible exposure 
limits the above outlined procedure will be followed. 
 
NOTE:  In the event that air monitoring indicates levels are above that PEL, an 
exposure incident only occurs if proper protection is not being worn (i.e.respirator) or 
if the contaminant level exceeds the protection factor of the equipment (i.e. use of 
respiratory protection specified for 25 times the PEL and the contaminant level is 
measured at 50 times the PEL). 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\4expmon) 

 
Procedure No. FHS-SOP-4 
Effective Date: 9-15-99 

 

 
FHS-SOP 4- EXPOSURE MONITORING     PAGE 13 OF 17 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

EXHIBIT 1 
ENVIRONMENTAL AIR MONITORING FORM 

TOXIC GAS METER 
 

Date       Crew       

Site/Project No.     Temp (F°F)      

Location      Relative Humidity (%)    

Wind Speed and Direction     

Time Depth Parameter Readings 
  TOV 

 
  

  LEL % 
 

  

  O2 % 
 

  

  H2S ppm 
 

  

  CO ppm 
 

  

  TOV 
 

  

  LEL % 
 

  

  O2 % 
 

  

  H2S ppm 
 

  

  CO ppm 
 

  

  TOV 
 

  

  LEL % 
 

  

  O2 % 
 

  

  H2S ppm 
 

  

  CO ppm 
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EXHIBIT 2 
AIR MONITORING CALIBRATION FORM 

PHOTOIONIZATION DETECTOR 

Calibration Gap  
Date 

Calibrators 
Initials 

Instrument/
Model No. Std. (ppm) Span) 

Span Potentiometer 
Setting – Instrument 

 
Comments 

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 

TOXIC GAS METER 

% LEL O2 (%) CO (ppm) H2O (ppm)  
Date 

Calibrators 
Initials  

Std. 
Background 
Reading 

 
Std. 

Background 
Reading 

 
Std.  

Background 
Reading 

 
Std. 

Background 
Reading 

 
Comments 
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EXHIBIT 3 
PUMP CALIBRATION WORKSHEET 

 
Date       
 
Type of Calibrator: 
Flowrate (LPM) = Volume (CC) /Average Time (seconds) x 0.06 

 
Client       
 
Project #      
 

  
 
Sample #    
 
Pump #     
 
Media     
 

 
Sample #    
 
Pump #     
 
Media     

 
Sample #   
 
Pump #    
 
Media    

Sample #   
 
Pump #    
 
Media    

 PRE POST  PRE POST  PRE POST  PRE POST 
1  

 
 1   1   1   

2  
 

 2   2   2   

3  
 

 3   3   3   

4  
 

 4   4   4   

5  
 

 5   5   5   

Ave 
 

  Ave   Ave   Ave   

FLOW RATE FLOW RATE FLOW RATE FLOW RATE 
LPM      LPM     LPM     LPM     
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EXHIBIT 4 
SAMPLE DATA WORKSHEET 

 
 
Location           
 
Process           
 
Specific Analyte(s): Corresponding Sample (s): 
  

Contact:      
 
Client:       
 
Project #      
 
Date:       

  
Flow Rate (LPM) Sample 

Number 
Sample Description 

Start End Ave 
Start 
Time 

Stop 
Time 

Total 
Minutes 

Volume 
(Liters) 

 
 

        

 
 

        

 
 

        

 
 

        

Blank Blank --- --- --- --- --- --- --- 
 
 
 
 

 
Comments 
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EXHIBIT 5 
ENVIRONMENTAL MONITORING FORM 

COLORIMETRIC INDICATOR TUBES 
 

Date       
 

Crew       

Site/Project No.     
 

Temp (F°F)      

Location      
 

Relative Humidity (%)    

Wind Speed and Direction    
 

 

Time Location Parameter Readings 
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SOP - 7 HEARING PROTECTION PROGRAM 
 

1. INTRODUCTION 
 

Periodically Maxim employees may operate noise generating equipment such as mobile drilling rigs, 
power tools, and steam cleaners.  This equipment produces loud continuous noise.  OSHA 
regulations require noise exposure to be controlled in the workplace setting.  The standard entitled 
"Occupational Noise Exposure," (29 CFR 1910.95) states that employees subjected to noise 
exceeding 90 decibels (dBA) for 8-hours, must use administrative controls, engineering controls, or 
personal protective equipment so that resulting exposure is less than 90 dBA for the 8-hour period.  
The standard also requires a company to provide hearing protection and develop a hearing 
conservation program, if employee exposure exceeds the action level of 85 dBA for an 8-hour 
workshift.  The hearing conservation program requires audiometric testing and training on hearing 
protection for the affected employees. 

 
Drillers and driller helpers are exposed to intermittent noise over a shift.  Additionally, 
environmental personnel (geologists, engineers) who oversee projects, and work near the drill rig 
are also exposed to this noise.  The noise levels and consequently the level of exposure will vary 
depending on the number of holes drilled, type of soil, and drilling method as well as proximity to 
the source of the noise. 

  
Exposure monitoring has been performed at drilling sites and 8-hour time-weighted average noise 
levels ranged from 74 to 88 dBA.  Based on this monitoring, Maxim has developed the following 
hearing protection program. 

 
2. REQUIREMENTS 
 

Employees required to comply with this program include but are not limited to drillers, driller 
helpers, and environmental personnel. 

 
2.1 Medical Examination 

The employees in the hearing protection program will be required to undergo baseline and 
annual audiometric examination as a part of Maxim Class I physical (See Section IV of the 
Health and Safety Policy Manual).  Audiometric testing consists of pure tone, air 
conduction, and hearing threshold determination at test frequencies of 500, 1000, 2000, 
3000, 4000, 6000, and 8000 Hertz (Hz).  Tests at each frequency are taken separately for 
each ear. 
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Hearing loss is identified by comparing the baseline audiometric test to a current audiometric 
test and observing what is called a threshold shift.  A threshold shift is defined as a change 
in standard hearing threshold relative to the baseline audiogram of an average of 10 dBA or 
more at 2000, 3000, 4000 Hz.  This shift can be induced by occupational noise exposure or 
by recreational activities such as hunting or shooting other firearms, motor vehicle racing 
(car or bike), or use of power tools.  Results of audiometric testing will be submitted to the 
Health and Safety department along with the other medical results obtained during the Class 
1, HAZMAT or DOT physical.  If there is dramatic loss in hearing the physician should 
note this in their correspondence. 

 
The Health and Safety department will notify managers when an employee is due for testing. 
The employee should allow at least 14 hours without exposure to noise before audiometric 
testing is performed. 

 
2.2 Hearing Protectors 

Maxim employees are required to wear hearing protection when working with a drill rig or 
other power equipment.  Hearing protectors can be very effective but only if they fit 
properly and are worn correctly.  Hearing protectors should be selected based on Noise 
Reduction Rating, comfort, fit, and ease of use.  Four types of hearing protectors are 
commonly available: 

 
2.2.1 Formable Plugs 

Formable plugs are compressed or shaped prior to insertion.  One size fits most 
everyone. When placed into the ear canal compressed, the foam gently expands to 
provide a sung and secure custom fit. 

 
To properly compress a foam plug, slowly roll and compress it into a very thin 
cylinder or the shape of a golf tee.  While compressed, insert the plug well into the 
ear canal. Fitting is easier if you reach around the head with the opposite hand to 
pull the ear outward and upward during insertion.  Keep the plug clean and free from 
material that can irritate the ear canal.  They may be washed in mild liquid detergent 
and warm water. Squeeze excess water from the plugs and air dry.  Discard plugs if 
they harden or do not re-expand to their original size and shape. 
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2.2.2 Pre-Molded Plugs 
 Pre-Molded Plugs are made from flexible materials, which are preformed to fit the 

ear. They are generally available with a joining cord to prevent loss when removed 
from the ear.  They are usually sold in two or more sizes and must be individually 
sized for each ear.  If after use, you are unable to become accustomed to the 
earplugs, check with the supplier to try another size, type or brand of hearing 
protector.  Pre-molded plugs will normally last several months or more depending 
upon the type and upon your work environment, hygiene, and body chemistry.  They 
should be replaced if they shrink, harden, tear, crack, or become permanently 
deformed. Wash them in warm soapy water and rinse well. When dry, store them in 
a carrying case. 

 
2.2.3 Semi-Aural Devices 
 Semi-aural devices are also called canal caps.  They consist of a pod or flexible tip 

on a lightweight headband.  Because they are quick to insert and remove and easy to 
store around the neck, they are ideal for intermittent use.  However, they provide 
less protection, than either plugs or muffs and aren't usually recommended for 
continuous long-term wear. 

 
Most semi-aural devices can be cleaned in the same way as pre-molded earplugs.  
Since the headband holds the tips in place to provide an acoustic seal, don't tamper 
with it or the protection the device provides may be reduced. 

 
2.2.4 Earmuffs have rigid cups with soft plastic cushions, which seal around the ears to 

block noise.  Foam-filled cushions are usually preferred over liquid-filled versions 
because they are lighter, more durable, and equally protective.  For very loud 
noises, wear muffs and plugs together for an additional 5-10 dBA of protection. 

 
Muffs must fully enclose the ears to seal against the head.  Adjust the headband so 
cushions exert even pressure around the ears to get the best noise reduction.  Pull 
hair back and out from beneath the cushions.  Don't store pencils or wear caps under 
the cushions. 

 
Cushions can be cleaned with warm soapy water and rinsed thoroughly.  Do not use 
alcohol or solvents.  Cushions normally need replacing twice a year or more - 
whenever they become stiff, cracked or do not seal.  Don't modify earmuffs in any 
way and especially do not stretch or abuse the headbands as this will reduce your 
protection. 
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2.3 Noise Reduction Rating 
The Noise Reduction Rating (NRR) must be known in order for the proper hearing 
protection to be selected.  Appropriate selection of hearing protection requires that the noise 
level be reduced to below 90 dBA in employees who do not have a threshold shift and 85 
dBA in employees who do have a threshold shift. 

 
The noise reduction rating was developed by the EPA and is found on the hearing protection 
package. It is determined experimentally and it represents how much reduction in noise the 
hearing protection should provide if properly worn. 
 

 
According to OSHA, in order to correctly use the NRR, first subtract 7 dBA from the NRR 
and then subtract this difference from the actual noise level to calculate the level of 
exposure.  For example, if the NRR for your hearing protection is 32 dBA, and your level 
of exposure over an eight-hour shift is 115 dBA, we have the following: 

 
NRR = 32 dBA 
Measures noise level = 115 dBA 

 
So, 

 
32 dBA - 7 dBA = 25 dBA 

 
And the actual exposure is calculated to be, 

 
115 dBA - 25 dBA = 90 dBA. 

 
3. TRAINING 
 

All employees who are exposed to noise at or above an 8-hour time weighted average of 85 dBA 
will participate in hearing protection program training.  The training program will be repeated 
annually. 

 
Training shall include: 

 
• The effects of noise on hearing. 
• Purpose, advantage and disadvantage of hearing protection. 
• Selection, fitting, use and care of hearing protection. 
• Purpose of audiometric testing and an explanation of the test procedures. 
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Training will be conducted by the Health and Safety Officer or a trained designee.  Training will be 
offered during Hazardous Waste Site Operations training and at any other time as needed and 
arranged by the Health and Safety Officer or department manager. 
 
Upon completion of training, all employees will be issued a certificate, which states they have 
undergone training.  Copies of the certificates will be kept in the employee personnel file and in the 
training files in the Corporate Office.  A copy of the Hearing Protection Standard (29 CFR 1910.95) 
shall be posted in all district offices as required by the regulations. 

 
4. MONITORING 
 

Noise dosimeter measurements conducted at Maxim drilling projects recorded exposure levels from 
74 to 88 dBA as an 8-hour time-weighted average.  The sound level will vary with drill rig used and 
site conditions.  Sound levels as high as 120 dBA have been measured during use of the impact test 
tools. Additional monitoring will be conducted periodically during drilling operations.  Results will 
be provided to the employees monitored. 

 
5. RECORD KEEPING 
 

All records of employee exposure monitoring or area sound level measurements will be maintained 
by the Corporate Office.  Noise exposure measurements shall be retained for a minimum of 2 years. 
 Audiometric test records shall be maintained for the duration of the employee's employment. Upon 
termination or resignation of the employee, all medical records, including audiometric test records, 
shall be kept by Maxim for 30 years. 

 
6. DEFINITIONS 
 

6.1 dBA  
Abbreviation for decibels, A weighted.  This is the standard unit for measuring noise 
exposure and sound in the work place. 

 
6.2 Hz  

Abbreviation for Hertz, a unit of frequency (cycles per second). 
 

6.3 Noise dosimeter  
An instrument which when worn on the body, is able to measure the employees noise 
exposure during a work shift, averaged over the day.  The results can represent exposure of 
others working in the same area or at similar jobs. 
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6.4 Sound Level Meter  
An instrument which identifies work areas where employee exposure exceeds the 
permissible exposure level of 90 dBA. 

 
6.5 Standard Threshold Shift 

A change in hearing threshold relative to the baseline audiogram of an average of 10 dB or 
more at 2000, 3000, and 4000 Hz in either ear. 

 
6.6 Tinnitus  

A ringing or buzzing in the ear. It indicates that the cilia within the inner ear have been 
irritated by noise. 

 
6.7 Threshold Shift  

Computed by subtracting the current hearing threshold (at a given frequency) from the 
baseline at that frequency. 

 
6.8 Time Weighted Average  

The noise exposure to an employee measured over an 8-hour shift using dosimetry. 
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SOP - 8 PERSONAL PROTECTIVE EQUIPMENT 
 
1. PURPOSE 
 

This purpose of this Standard Operating Procedure is to establish the requirements for issuing, 
maintaining, and using eye, face, hand, head, and foot personal protective equipment and 
protective clothing.  This Standard Operating Procedure satisfies the requirements of 29 CFR 
1910.132. 

 
Personal protective equipment should not be used as a substitute for engineering, work practice or 
administrative controls of hazards in the work place.  Personal protective equipment may be used 
in conjunction with these controls to provide additional protection for employee safety and health. 
 It should always be kept in mind that personal protective equipment does not remove a hazard, it 
only creates a barrier against it.  Also, personal protective equipment has limitations and should 
not be viewed as a method of absolute protection against a hazard.  Users of PPE will be trained in 
the limitations of the equipment that they will be using. 

 
Under the OSHA PPE Standard, 29 CFR 1910.132, Maxim is required to assess the work place to 
determine if hazards that require the use of personal protective equipment are present or are likely 
to be present.  A Corporate Office designee will conduct hazard assessments of tasks performed 
during the course of most jobs.  Written copies of these hazard assessments will be available to 
managers from the Maxim Corporate Office. 

 
Hazards that may be encountered in the field or in the laboratory include organic vapors, gases and 
fluids; inorganic vapors, gases, and fluids; radiation, oxygen deficiency, explosivity, and 
biological hazards. Physical hazards which may be encountered include falls, trips, impact, 
compression, rollover, heat, dust, optical radiation, and electrical shock.  The type of hazard 
present, the chemical concentrations present, and hazard locations determine whether engineering 
controls are needed and are likely to be effective.  The type of hazard present also determines the 
effectiveness of respiratory protection and other personal protective equipment (PPE). 
 
It should be noted that a high percentage of work performed by Maxim employees takes place at 
client worksites or in field settings.  Under circumstances where Maxim employees are performing 
services at a client worksite, Maxim relies on initial meetings with client representatives to inform 
our employees of the hazards they may encounter and corresponding client requirements for PPE 
at the site.  If, at any time, a Maxim employee has reason to believe that a hazard is present that 
has not been addressed by the client, the employee should contact the Maxim Corporate Office for 
guidance in handling the situation. At no time should an employee perform work where there is 
not protection against the hazards associated with the site.  For environmental hazardous waste 
sites, site specific health and safety plans must be developed prior to commencing with work at the 
site.  The development of a site-specific health and safety plan includes conducting hazard 
assessments and determining the proper personal protection and controls that will be used during 
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specific tasks at the site.  (Refer to SOP-1)  
 
A general overview of PPE requirements broken down by department and task is given in Exhibit 
2.  This is intended as general guidance only.  Each department and task must be evaluated and 
PPE selected on a project by project basis. 

 
2. RESPONSIBILITY 
 

2.1 Vice President of Human Resources - Certification of Hazard Assessment 
Personal protective equipment will be selected based on a written hazard assessment of the 
workplace.  The VP of Human Resources shall verify that the required workplace hazard 
assessment has been performed through a written certification using the steps outlined 
here.  This written hazard assessment will serve as a certification document and will 
identify the workplace evaluated, the person (VP of HR designee) certifying that the 
evaluation has been performed, and the date of the hazard assessment. (See Exhibit 1 for 
an example). 

 
The hazard assessment will include the following steps: 

 
♦ A walk through survey to identify sources of hazards to workers and co-workers. 

The following items will be considered: impact, penetration, compression and roll-
over, chemical, heat, harmful dust, and optical radiation. 

 
♦ Consideration of sources of hazards, including: motion, high temperatures, types of 

chemical exposures, sources of harmful dust, sources of optical radiation, sources 
of falling objects or dropping objects, sources of sharp objects, sources of rolling 
or pinching, layout of the workplace, sources of electrical hazards, and accident 
and injury historical data for the workplace. 

 
♦ Organization of the data into report form.  
 
♦ Analysis of the data to estimate the potential for injuries. Potential for injury should 

consider the type of hazard, level of risk, and the seriousness of the potential 
injury. 

 
♦ Selection of PPE based on equipment available which will ensure a level of 

protection greater than the minimum required to protect employees from the 
hazards. 

 
♦ Establishment of procedures to fit the user of the PPE and train the employee in its 

use and limitations. 
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The Vice President of Human Resources will have the workplace reassessed for hazards as 
necessary. 

 
2.2 Project Manager - Site Health and Safety Plans 

Hazard evaluation is the determination of hazardous conditions present at the site.  This 
aspect of hazard evaluation is pertinent to field activities.  Most employees performing 
field activities should be familiar with such common hazards as overhead and underground 
utilities, crowded work areas, traffic, difficult or unstable terrain, and the inherent dangers 
of working around heavy equipment.  The impact of these physical hazards is magnified at 
a site where toxic materials are present because of the increased consequences of an 
accident.  Standard Operating Procedures Number 1 (SOP - 1) contains information on the 
procedures required for the development of a site specific Health and Safety Plan (HASP). 
A site HASP is required on any site regulated under OSHA Hazardous Waste Operations 
(29 CFR 1910.120).  Maxim has taken a proactive stance on site HASPs and will require 
them for all projects where chemical, physical or radiological hazards are deemed to be 
present. 

 
Since much of the work performed by Maxim employees is in the capacity of a 
subcontractor, the contracting Project Manager will compile hazard information on specific 
projects.  This information will be obtained prior to starting work and a hazard assessment 
will be performed. The information may be in the form of an initial site characterization 
report, a reconnaissance level document, a Work Plan, the Project Health and Safety Plan, 
or in a previously prepared report similar to a Remedial Investigation Report for a 
CERCLA site.  Maxim should obtain the necessary information directly from the client 
when Maxim is not a subcontractor.  If the client does not have the basic hazard 
assessment information, the Maxim Project Manager will develop it as a part of the 
project. 

 
2.3 Department Manager 

It is the responsibility of the Department Manager to provide the necessary personal 
protective equipment based on the certification of hazard assessment, provide for training 
to affected employees and to require the employee to use it in the appropriate manner. 

 
3. TRAINING 
 

Exhibit 2, lists the Maxim departments and the type of PPE training which may be needed. 
Training for a specific facility/department or task should be based on a documented hazard 
assessment. 

 
Training shall be provided to affected employees by a designee of the Vice President of Human 
Resources or as arranged by the Department Manager.  It is the responsibility of the Department 
Manager or Project Manager to assure that employees are trained in the use of appropriate 
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personal protective equipment.  The training shall include the following topics: 
 

Ø when PPE is necessary, 
Ø what PPE is necessary 
Ø how to properly don (put on), doff (take off), adjust and wear the PPE 
Ø the limitations of the PPE 
Ø proper care, maintenance, useful life and disposal of the PPE 

 
Retraining of employees will be conducted when workplace changes require a change in the PPE 
requirements, when the type of PPE recommended changes due to hazard evaluation or new 
technology, or when the employee demonstrates lack of use, improper use, or insufficient skill or 
understanding of the use of the PPE. 

 
Training will be documented by recording the employee name, the date of training and the subject 
of the training.  Training records are maintained in the Maxim Corporate Office. 

 
4. LEVELS OF PERSONAL PROTECTIVE EQUIPMENT 
 

Definition and selection of different levels of respiratory protection and personal protective 
equipment are based on 29 CFR 1910.120, Appendix B.  There are four basic levels of protection: 

 
4.1 Level A - When the greatest level of respiratory, skin and eye protection is required.  The 

following components are included in a Level A ensemble in addition to the Level D 
components:  positive pressure full-face, self-contained breathing apparatus or supplied air 
and a totally encapsulating, gas tight, chemical protective suit. 

 
4.2 Level B - When the greatest level of respiratory protection is required, but a lesser level of 

skin protection is needed than Level A, the following components are included in a Level 
B ensemble in addition to the Level D components:  positive pressure, full-face self-
contained breathing apparatus, or supplied air and hooded chemical resistant clothing, 
gloves, and boots. 

 
4.3 Level C - When criteria for use of an air purifying respirator (APR) is met and a lesser 

level of skin protection is needed, the following components are included in a Level C 
ensemble in addition to the Level D components: full or half-face NIOSH approved air-
purifying respirator, with appropriate cartridges, chemical resistant coveralls, eye 
protection, gloves, and boots. 

 
4.4 Level D - When no respiratory protection and minimal or no skin protection against 

chemicals is required, the following components are included in a Level D ensemble:  
coveralls, gloves, steel-toed boots, safety glasses or goggles, hard hat, and face shield. 
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Modifications of these levels is permitted to maximize efficiency.  For example, Level C chemical 
protective clothing may consist of Tyvek (minimal chemical resistance) or Chemrel (maximum 
chemical resistance) depending upon the chemicals and concentrations present. 
Selection of the level of protection should be based on: 

 
• Route of exposure. 
• Concentrations of substances at the site and the toxicity. 
• Potential for exposure to toxic substances based on the tasks being performed. 
• Effectiveness of protective equipment components for the types of exposure. 
• Quality of information regarding exposure (unknown levels may require Level A). 

 
Hazard recognition and evaluation are key to selecting the level of protection needed.  Where the 
types of substances, concentrations, mode of occurrence, and possibilities for contact are not 
known, the appropriate level of protection is based on professional judgement. 

 
In the event Level A or Level B protection is to be used, the project manager must contact the 
Vice President of Human Resources and arrange to have the operating procedures reviewed. 
 
Exhibit 3 outlines in greater detail selection criteria for PPE in relation to hazardous waste sites. 

 
5. EYE AND FACE PROTECTION 
 

Eye protection will be required where the following risks are present: 
 

§ Flying objects - chipping, grinding, etc. 
§ Splashes from liquids - solvents, acids, caustics, etc. 
§ Thermal hazards - temperature extremes 
§ Ultraviolet hazards - solar or welding 

 
Employees who are exposed to these risks or are within a close proximity of the activity, must 
wear appropriate eye protection. 

 
The following areas within each Maxim office and job-site(s) will require eye protection: 

 
§ Analytical/CME and Geotechnical labs. 
§ Geotechnical/Environmental/Drilling and CME jobsites. 
§ Machine shops and any areas where power tools are used. 
§ Any area where chemicals are used, including chemical waste storage areas and when 

application of materials such as painting is taking place. 
§ Sites as required by the client. 
§ Sites where sandblasting is taking place. 
§ Sampling which may generate particulate such as the collection of asbestos or lead 
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samples. 
In addition to the areas listed above, eye protection is required in any area where an eye hazard 
may exist. 

 
Visitors will be required to wear eye protection when in any of the above areas.  Safety glasses 
will be provided by the receptionist, department manager, lab supervisor, or job site supervisor. 
 
5.1 Selection of Eye and Face Protection 

Safety glasses must meet ANSI Standard Z87.1 - 1989.  Regular glasses should not be 
worn when work involves exposure to hazardous or toxic materials with the exception of 
the lenses of a spectacle kit for a respirator or unless safety goggles are also worn.  
Contact lenses shall not be worn where there is a potential exposure to hazardous or toxic 
materials. 

 
The appropriate eye protection for a task is based on the hazards associated with the task 
and site requirements.  The following table identifies common eye hazards and the eye 
protection, which is generally appropriate for the respective task. 

 

Task Eye Protection Generally Acceptable 
Using or working in the proximity 
of grinders or dust generating 
tasks 

Face shield and goggles 

Using or working in the vicinity 
of eye hazard liquids 

Splash goggles 

Using or working in the vicinity 
of acids, bases or solvents 

Splash goggles and face shield 

Any drill rig work, hazardous 
waste site work, hammering, or 
power tool use  

Safety glasses with side shields 

Welding Helmet, goggles, or safety glasses, as 
appropriate, with ultra-violet protection 

 
Each employee who is exposed to the risk of eye injury will be provided with the 
appropriate eye protection.  If the appropriate eye protection is not provided or not 
available, the employee is not to perform the task until the appropriate protection is 
available and worn as intended.  If an employee is unsure of the appropriate eye protection 
for a task, he should ask his supervisor, review the applicable Material Safety Data Sheet 
(MSDS), and/or contact the Vice President of Human Resources. 

 
Eye protection is required to have side shields and it must be in compliance with ANSI 
Standard Z87.1-1989.  Face shields must meet ANSI Z87.1 - 1989 specifications. 
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5.2 Non-Prescription Safety Glasses 

Non-prescription safety glasses are available from many safety supply catalogs.  Maxim 
will provide non-prescription safety glasses to employees who need them.  Glasses that are 
lost or damaged due to neglect must be replaced at the employee's expense. 

 
An employee who has difficulty wearing standard non-prescription safety glasses may 
order a pair of custom frames with non-prescription lenses and the Company will cover the 
cost up to the amount of a standard pair of non-prescription safety glasses.  The amount 
over this allotment will be paid by the employee. 

 
5.3 Prescription Safety Glasses 

Employees who require corrective lenses may obtain prescription safety glasses from many 
dispensing opticians or optical shops.  The employee is required to provide a prescription 
less than one year old.  The employee must purchase the prescription safety eyewear, then 
submit the receipt with a check request for reimbursement according to the following 
schedule: 

 
 Single Vision Lens  $70 
 Bifocal Lens    $80 
 Trifocal Lens $90 

 
An employee who loses or damages his safety glasses due to neglect, will be required to 
purchase a replacement at the employee’s own expense. 

 
Non-safety prescription eyeglasses may be worn under safety eyewear designed for that 
purpose. Many styles of "Over The Glasses" (OTG) safety glasses are available from 
safety supply catalogs.  These OTGs must meet ANSI Z87.1-1989. OTGs are acceptable 
when worn over prescription eyewear, which does not meet the ANSI standard for safety 
eyewear. 

 
5.4 Communication of Eye Hazard Areas 

Eye hazard areas are to be marked with signs stating that there is an eye hazard and stating 
what eye protection is required in the area. 

 
In areas where multiple tasks are performed, eye hazard marking tape on the floors should 
be used to delineate the eye hazard area. 
 
In field settings where posting is not feasible, eye hazards and protection requirements will 
be addressed in the site health and safety plan. 
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5.5 Contact Lens 
Laboratory employees or other employees working with chemicals are not permitted to 
wear contact lens under clear safety glasses while working in an Eye Protection Required 
area.  Contact lens are permeable to vapors (solvents as well as acids and bases).  These 
vapors can be trapped behind the lens and cause acute irritation and damage.  In the event 
of a chemical splash into the eye, contact lens can prevent thorough rinsing and prolong the 
exposure thus increasing the eye damage.  For field work as well as laboratory work, the 
wearing of contact lens in contaminated atmospheres with a respirator is prohibited (per 29 
CFR 1910.134). 

 
6. HEAD PROTECTION 
 

Head injuries may be caused by impact from falling or flying objects or by striking stationary 
objects or overhead moving equipment.  A 3-ounce bolt dropped 50-feet strikes on impact with a 
force of nine pounds.  Engineering controls must be used to reduce the risk of such accidents, but 
a hard hat provides the last line of defense. 

 
Hard hats must meet ANSI Z89.1 - 1981 and OSHA 29 CFR 1910.135 specifications and selected 
based on the protection required for a specific task. 

 
Safety headgear is designed to protect a worker's head from impact and penetration caused by 
flying objects, from hazardous chemical spills, and from limited electrical shock.  The hard outer 
shell resists and deflects the blow and the suspension acts as a shock absorber.  The suspension 
must be adjusted to fit the wearer and keep the shell minimum of 1-1/4 inches above the wearer's 
head. 

 
Type I hard hats have a full brim which shields the front, sides, and back of the head as well as the 
crown.  Type 2 hard hats have a bill only in front shielding the face.  Type 2 hats are useful in 
confined spaces where unnecessary contact with surrounding obstructions may cause a distraction. 
 Maxim employees may use Type I or Type 2 hats. 

 
Maxim employees may use Class A or Class B hard hats. Both Class A and B helmets are designed 
to meet the ANSI requirements of impact and penetration tests and are intended to reduce the 
transmitted force of impact by means of the suspension. Class A helmets offer limited voltage 
protection (2,200 volts).  Class B helmets are designed to protect the head from impact but offer 
voltage protection up to 20,000 volts. 

 
The following use and care instructions apply to hard hats: 

 
² The hat should not be altered in any way, such as removing the suspension, drilling holes 

for ventilation, or inscribing or painting. 
² Do not store or carry objects between the head and the inside of the shell. 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
(PATH:  8100\h&s\SOP\8PPE) 

 
Procedure No. FHS-SOP-8 
Effective Date: 9-15-99  

 
FHS-SOP – 8 PERSONAL PROTECTIVE EQUIPMENT (EYE, FACE, HAND, HEAD FOOT) PAGE 9 OF 22 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

² Do not store in direct sunlight; heat and sunlight will deteriorate the suspension and the 
shell material. 

² Headgear should be inspected and cleaned periodically.  Inspect the shell and suspension 
for wear, damage or deterioration.  Dents, cracks, torn straps, loose suspension or other 
damage will reduce its effectiveness on impact. 

² A hard hat should be replaced when it withstands a blow even if there is no visible 
damage.  It should also be replaced according to the manufacturer's specifications.  The 
date of manufacture is imprinted inside the hat.  The recommended replacement date is 
normally 2 to 3 years after manufacture. 

 
7. FOOT PROTECTION 
 

Foot injury may occur when heavy or sharp objects fall on the foot, when machinery rolls over the 
foot, or when the boot is pierced by an object as a result of stepping on it.  Guards are available 
for almost every part of the foot.  The boot or shoe should be chosen based on task hazard 
assessment. 

 
Foot protection, required for field activities, must meet the specifications of ANSI Z4 1. 1 -1991 
and OSHA 29 CFR 1910.136.  This includes leather work boots, and leather steel-toe shoes, as 
well as chemically resistant work boots.  The label inside the shoe should read, "ANSI Z41 PT 91 
".  Steel-toe shoes are required to be worn during the following activities: 

 
Ø Auger or core drilling (leather or chemically resistant),  
Ø drill stem handling (leather or chemically resistant),  
Ø shop operations,  
Ø lifting or carrying steel beams or concrete cylinders as required by the supervisor or 

client. 
 

Leather work boots should never be worn where protection from chemical contamination is 
needed. Leather will absorb the chemicals and may be compromised.  Chemically resistant boots 
can be composed of neoprene, PVC, butyl rubber, or other chemically resistant materials.  The 
composition of the boot should be matched to the anticipated hazard.  Chemical resistant boots 
must be worn during drilling operations on environmental projects involving possible exposure to 
hazardous materials. 

 
The project manager will be responsible for ensuring that employees who are involved in work, 
which requires steel-toe shoes, are wearing the necessary footwear.   

 
Employees may be required to purchase protective footwear needed and will be reimbursed (up to 
$80) after purchase. 
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8. HAND PROTECTION 
 

Hand injuries can result from absorption of a harmful substance, severe cuts or lacerations, 
abrasions, puncture, chemical bums, thermal burns and temperature extremes.  Selection of hand 
protection should be based on an evaluation of the performance characteristics of the hand 
protection relative to the tasks to be performed, conditions present, duration of use, and potential 
hazards. 

 
Hazards to look for in evaluating hand injury potential are: 

 
v Pinch points - between a moving. object and a stationary object, or between two 

continuously moving objects. 
 

v Hot spots - hot areas on a machine such as an air compressor, can cause serious 
burns. 

 
v Rotating machine surfaces - drill bits, augers, saw blades and milling cutters can 

be extremely hazardous to hands. 
 

v Automated machinery - relays, delay timers, remote controller, and robotics can 
cause machinery to start up suddenly even when it appears to be turned off. 

 
v Jewelry and loose clothing - jewelry (rings, bracelets, watches) and shirtsleeves 

can get caught in moving machinery. 
 

v Inattention to detail or distractions in the workplace are common causes of hand 
injuries. Even minor hand injuries should be reported and investigated.  Minor 
injuries may be a warning of inattention or distraction. 

 
v Use of gloves when not appropriate - Wearing appropriate gloves is an important 

part of protecting the hands from injury. However, use of gloves should be avoided 
when working near machine gears or parts in which the gloves could get caught.  
Glove material and fit should be chosen based on the task, chemical exposure, 
abrasion resistance and dexterity needed for the job. 

 
Where conditions warrant gloves for protection against chemical exposure, two pair should be 
worn; an inner pair for chemical protection and an outer pair that resists tearing, abrasion, or 
puncturing.  The outer gloves may be chemically resistant, in which case they also afford a first 
layer of chemical protection, or leather, which provides no chemical protection.  If leather gloves 
become contaminated, they must be discarded.  An overview of types of gloves and corresponding 
protection that they provide is given in Exhibit 4. 
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9.0 PROTECTIVE CLOTHING 
 

Protective outer garments may be cotton coveralls, Tyvek or SaraneXR suits, or NomeXR 
suits or other appropriate material.  Cotton coveralls provide minimal protection and are generally 
used only where there is little or no risk of chemical contamination.  Tyvek or SaraneXR suits 
offer greater protection, but reduce ventilation and tear easily.  Torn Tyvek or SaraneXR suits 
must be replaced.  Suits made of these materials are not multi-use. 

 
NormeXR is flame retardant and is required by some clients. 

 
As a general rule, when protective outer garments are worn (other than cloth coveralls), the joint 
between the outer garments and boots and gloves is to be taped.  Duct tape is used in most 
instances; however, the taped joint should not be considered a chemical barrier. 

 
The suitability of a particular clothing material for specific chemical exposure is judged based on 
permeability and breakthrough time tests.  The manufacturer of the material or clothing can 
provide specific chemical resistance. 

 
9.1 Heat and Cold Stress and Protective Clothing 

Performing fieldwork using Personal Protective Equipment (PPE) adds an additional stress 
to work at sites involving toxic materials.  The equipment can add weight, reduce 
ventilation, restrict communication and restrict vision, dexterity, and mobility.  Employees 
wearing personal protective equipment are more clumsy and must take extra care too avoid 
an accident, especially when operating a drilling rig or other heavy equipment. 

 
Although heat stress, which may lead to heat exhaustion and ultimately heat stroke, can 
occur any time temperatures and humidity are elevated, the potential is magnified when 
PPE is being used. When physiological processes fail to maintain normal body temperature 
because of excessive heat, a number of adverse physical reactions can occur: fatigue, 
irritability, anxiety, decreased mental alertness, dexterity, movement, and even death.  
Preventative measures, such as regular monitoring for heat stress is vital.  Each site-
specific health and safety plan should specify the monitoring that will occur as well as an 
appropriate work and rest schedule.  If a site-specific health and safety plan has not been 
provided, the job site supervisor will be responsible for observing any symptoms of heat 
stress and implementing corrective measures as needed. 

 
Cold stress can be a problem within the geographic area in which Maxim operates.  
Standard chemical protective clothing generally does not afford much protection from low 
temperatures and, in some instances, increases susceptibility to cold stress.  Vigorous 
activity performed in PPE may cause sweating.  Perspiration trapped by the protective 
clothing may cause rapid cooling and possibly hypothermia once activity slows. 
Underclothes that hold body heat in and hold moisture away from the body may be 
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necessary. 
 
10. PERSONAL HYGIENE 
 

Next to hazard recognition, personal hygiene is the most important aspect of hazardous waste 
work. Exposed skin must be washed immediately after removing personal protective equipment 
and before performing other tasks.  Washing decreases the potential for exposure to any hazardous 
or toxic substances that may have penetrated the barriers offered by the protective clothing. 
 
Washing is a must before performing any bodily functions and especially before eating.  
Under no circumstances should there be any eating or drinking within the Exclusion Zone or 
Contamination Reduction Zone of a hazardous waste site or in the laboratory.  Eating and drinking 
may only take place in designated areas such as the Support Zone or lunchroom area.  Chewing of 
gum or use of tobacco products or application of cosmetics are prohibited within the Exclusion 
Zone.  Smoking in the presence of certain contaminants increases the risk of fire or explosion. 
Smoking is prohibited in posted areas. 

 
11. CARE, MAINTENANCE, USEFUL LIFE AND DISPOSAL 
 

All personal protective equipment must be inspected prior to use and after decontamination.  
Defective or damaged PPE shall not be used.  Defective or damaged eye wear, hard hats, face 
shields, and boots shall be discarded and replaced.  Employees are responsible for inspection of 
PPE prior to use. 

 
Protective clothing that has exceeded its useful life or cannot be decontaminated should be 
disposed of as hazardous waste (if required) or placed in other containers for disposal. 

 
12. ACQUISITION OF PERSONAL PROTECTIVE EQUIPMENT 
 

Maxim will provide necessary personal protective equipment on an as needed basis.  The selection 
of all personal protective equipment must be approved by the Vice President of Human Resources. 
The Department Manager or Project Manager will coordinate purchase and storage of all personal 
protective equipment. 

 
Each employee who is exposed to the risk of eye, face, hand, head, or foot injury will be provided 
with the appropriate personal protective equipment protection.  If the appropriate PPE is not 
provided or not available, the employee is not to perform the task until the appropriate protection 
is available and worn as intended. 
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EXHIBIT 1 
CERTIFICATION OF HAZARD ASSESSMENT 

 
WORK PLACE EVALUATED 
 

JOB TITLE/TASK LOCATION 

DATE OF EVALUATION 
 

EMPLOYEES 

SOURCE OF HAZARD 
 

ASSESSMENT OF HAZARD PROTECTION 

   

 
CERTIFICATION BY             
    (Signature)
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EXHIBIT 2 
PERSONAL PROTECTIVE EQUIPMENT – BY DEPARTMENT 

 
PPE BY DEPARTMENT 

 
DEPARTMENT 

PERSONAL PROTECTIVE EQUIPMENT REQUIRED 
(SELECTION BASED ON HAZARD) 

 
PPE TRAINING NEEDED 

ANALYTICAL CHEMISTRY 
 

SAFETY GLASSES OR GOGGLES, LAB COATS, GLOVES EYE, FACE HAND (DERMAL) 

ENVIRONMENTAL EYEWEAR, BOOTS, GLOVES, CLOTHING, HARD HAT, 
RESPIRATOR (PROJECT DEPENDENT) 

EYE, FACE, FOOT, CLOTHING, HAND RESPIRATORY, HEARING 

CME (LAB AND FIELD) SAFETY GLASSES OR FACE SHIELD, PROTECTIVE 
FOOTWEAR, HARD HAT (POSSIBLE) 

EYE, FACE FOOT, HEAD, HEARING 

DRILLING EYEWEAR, BOOTS, GLOVES, CLOTHING, HARD HAT, 
RESPIRATOR (PROJECT DEPENDENT) 

EYE, FACE, FOOT, CLOTHING, HAND RESPIRATORY, HEARING 

FACILITIES EYEWEAR, BOOTS, GLOVES, CLOTHING, HARD HAT, 
RESPIRATOR (PROJECT DEPENDENT) 

EYE, FACE FOOT, CLOTHING, HAND RESPIRATORY, HEARING 

INFRASTRUCTURE EYEWEAR, BOOTS, GLOVES, CLOTHING, HARD HAT 
(PROJECT DEPENDENT) 

EYE, FACE, FOOT, CLOTHING, HAND, POSSIBLY HEARING 

AIR EMISSIONS TESTING EYEWEAR, BOOTS, GLOVES, CLOTHING, HARD HAT, 
RESPIRATOR (PROJECT DEPENDENT) 

EYE, FACE FOOT, CLOTHING, HAND RESPIRATORY, HEARING 

 
PPE AND TRAINING AS REQUIRED BY PROJECT OR TASK 
 
DEPARTMENT 

 
EYE 

 
FACE 

 
HAND 

 
FOOT 

 
HEAD 

 
CLOTHING 

 
RESPIRATOR 

 
HEARING 

ANALYTICAL CHEMISTRY YES YES YES AS NEEDED AS NEEDED LAB COAT * * 

ENVIRONMENTAL YES AS NEEDED YES YES YES YES YES YES 

CME (LAB AND FIELD) YES * AS NEEDED YES YES AS NEEDED AS NEEDED YES 

DRILLING YES AS NEEDED YES YES YES YES YES YES 

FACILITIES YES * YES YES YES YES YES YES 

INFRASTRUCTURE YES AS NEEDED AS NEEDED YES YES * * 
AS 

NEEDED 

AIR EMISSIONS 
TESTING 

YES YES YES YES YES YES YES YES 

 
* This PPE and training not normally required, but is not specifically excluded 
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EXHIBIT 3 
SELECTION CRITERIA FOR PPE ON HAZARDOUS WASTE SITES 

 
The normal work uniform for site entry will be Level D.  Levels of protection and specific elements of 
PPE ensembles are developed based upon an activity hazards analysis performed for each task which will 
conducted prior to beginning the project. The level of personal protection and safety equipment to be 
used on a site will be determined as a function of the following: 
 
 Type and measured concentration of chemical substances in the ambient atmosphere and the 

corresponding toxicity of each chemical; 
 
 Potential for exposure to substances in air, splashes of liquids, or other contact with material due 

to work being done; and, 
 
 Physical hazards associated with the site. 
 
Maxim uses USEPA guidelines in selecting a level of protection (defined as A through D) commensurate 
with the job to be performed.  An asterisk (*) after an item indicates that it is optional for that level. 
 
During the site activities, which will be performed near or downgradient from areas of contamination, 
the work zone will be monitored for organic vapors, explosive gases, oxygen deficiency, hydrogen 
sulfide and/or carbon monoxide.  The soils from sampling equipment or drill augers will also be visually 
monitored for indicators of contamination.  If a hazardous situation or the possibility of exposure is 
encountered or anticipated at work sites, the Site Safety and Health Officer will evaluate the situation and 
upgrade or downgrade the level of PPE as needed.  If conditions are encountered that require a higher 
level of PPE than Level C, operations will cease and the Site Manager will be advised.   
 
As a matter of policy, Maxim does not conduct Level A operations.  Activities requiring Level B will be 
addressed in site or job-specific procedures under guidance from a designee of the Vice President of 
Human Resources or the Project Industrial Hygienist assigned to the project. 
 
1.0 Level A Protection 
 

1.1 Level A PPE  
The following components are included in a Level A ensemble in addition to the Level D 
components:  
 
Ø Positive pressure full-face self-contained breathing apparatus or supplied air and  
 
Ø Totally encapsulating, gas tight, chemical protective suit. 
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Exhibit 3 (Page 2 of 7) 
 
1.2 Criteria for Selection 

 
Meeting any criteria listed below warrants use of Level A Protection: 

 
Ø The chemical substance(s) has been identified and requires the highest level of 

protection for skin, eyes, and the respiratory system based on: 
 
 a. Measured (or potential for) high concentration(s) of atmospheric vapors, 

gases, or particulates; and, 
 

b. Site operations and work functions involving high potential for splash, 
immersion or exposure to unexpected or unknown vapors, gases, or 
particulates. 

 
Ø Extremely hazardous substances (for example: cyanide compounds, concentrated 

pesticides, Department of Transportation Poison "A" materials, suspected 
carcinogens, and infectious substances) are known or suspected to be present, and 
skin contact and inhalation is possible. 

 
Ø The potential exists for contact with substances that destroy skin, eyes or respiratory 

tract lining. 
 

Ø Operations conducted in confined poorly ventilated areas, known IDLH areas, or 
unknown exposure areas until the absence of hazards requiring Level A protection is 
demonstrated. 

 
1.3 Guidance on Selection Criteria 

The fully encapsulating suit provides the highest degree of protection for the skin, eyes 
and respiratory system if the suit material is resistant to the chemical(s) of concern during 
the time the suit is worn and/or at the measured or anticipated concentrations.  While 
Level A provides maximum protection, the suit material may be rapidly permeated and 
penetrated by certain chemicals from extremely high air concentrations, splashes, or 
immersion of boots or gloves in concentrated liquids or sludges.  These limitations should 
be recognized when specifying the type of chemical-resistant garment to be worn. 

 
The use of Level A protection and other chemical-resistant clothing requires evaluating 
the problems of physical stress, in particular heat stress associated with the wearing of 
impermeable protective clothing.  Response personnel must be carefully monitored for 
physical tolerance and recovery. 
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Protective equipment is heavy and cumbersome, therefore decreasing dexterity, agility, 
and visual acuity, in turn increasing the probability of accidents.  Accident probability 
will decrease as less protective equipment is required.  Thus, increased probability of 
accidents should also be considered when selecting a level of protection and appropriate 
guidance provided to ensure that protection is adequate but not adding an unnecessary 
burden on the worker. 

 
Many toxic substances are difficult to detect or measure in the field.  When such 
substances (especially those readily absorbed by or destructive to the skin) are known or 
suspected to be present and personnel contact is unavoidable, Level A protection should 
be worn until more accurate information can be obtained. 

 
2. Level B Protection 
 

2.1 Level B Personal Protective Equipment 
The following components are included in a Level B ensemble in addition to the Level D 
components: positive pressure, full-face self-contained breathing apparatus, or supplied 
air and hooded chemical suit. 

 
2.2 Criteria for Selection 

Meeting any of these criteria warrants use of Level B protection. 
 

Ø The type(s) and atmospheric concentration(s) of toxic substances have been identified 
and require the highest level of respiratory protection, but lower level of skin and eye 
protection. These would be atmospheres: 

 
a. With concentrations Immediately Dangerous to Life and Health (IDLH) 

but the contaminant does not require total skin protection; 
 

b. Exceeding limits of protection afforded by a full-face, air-purifying 
respirator: 

 
c. Containing substances for which air-purifying canisters do not exist or 

have low removal efficiency; and, 
 

Ø The atmosphere contains less than 19.5% oxygen. 
 

Ø Site operations make it highly unlikely that the small, unprotected area of the head or 
neck will be contacted by splashes of extremely hazardous substances. 
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2.3 Guidance on Selection Criteria 

Level B equipment provides a high level of protection to the respiratory tract, but a 
somewhat lower level of protection to the skin.  The chemical-resistant clothing required 
in Level B is available in a wide variety of style, materials, construction detail, 
permeability, etc.  These factors all affect the degree of protection afforded.  Therefore, 
the Health and Safety Officer will select the most effective chemical resistant clothing 
based on the known or anticipated hazards and/or job function. 

 
Level B skin protection is selected by: 

 
Ø Comparing the concentrations of known identified substances in air with skin toxicity 

data; 
 

Ø Determining the presence of substances that are destructive to and/or readily absorbed 
through the skin by liquid splashes, unexpected high levels of gases or particulates, or 
other means of direct contact; and, 

 
Ø Assessing the effect of the substance at its measured air concentrations or splash 

potential on the small area of the head and neck unprotected by chemical-resistant 
clothing. 

 
For initial site entry and reconnaissance at an open site (approaching whenever possible 
from the upwind direction) Level B protection (with good quality, hooded, chemical-
resistant clothing) should protect response personnel, providing the conditions described 
in selecting Level A are known or judged to be absent.   
 
For continuous operations using protection at this level, the aforementioned criteria must 
be evaluated during the course of operations to ensure that an upgrade to Level A is not 
warranted.  The major factor for re-evaluation is the presence of vapors, gases, or 
particulates requiring a higher degree of skin protection. 

 
3. Level C Protection 
 

3.1      Level C Personal Protective Equipment 
Level C personal protective equipment includes the following items: 
 
Ø Full-face or half mask, air-purifying, canister/cartridge equipped respirator (NIOSH 

approved); 
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Ø Hooded Chemical-resistant clothing (coveralls; hooded; two-piece chemical splash 
suit; chemical-resistant hood and apron; disposable chemical-resistant coveralls); 

 
Ø Cloth Coveralls*; 

 
Ø Gloves (outer), chemical-resistant; 

 
Ø Gloves (inner), chemical-resistant; 

 
Ø Boots (outer), chemical-resistant, (steel toe and shank or disposable as applicable); 

 
Ø Hard hat;  
 
Ø Face shield*; 

 
Ø Escape mask*; and, 

 
Ø Two-way radio communications (intrinsically safe)*. 

 
3.2 Criteria for Selection 

Meeting all of the criteria listed below will permit the use of Level C protection: 
 

Ø Measured air concentration of identified substances will be reduced by the respirator 
to or below the substance's exposure limit, and the concentration is within the service 
limit of the canister/cartridge; 

  
Ø Atmospheric contaminant concentrations do not exceed IDLH levels; 

 
Ø Atmospheric contaminants, liquid splashes or other direct contact will not adversely 

affect small areas of skin left unprotected by chemical-resistant clothing; 
 

Ø Job functions have been determined not to require self-contained breathing apparatus; 
 

Ø Exposures will be monitored periodically. 
 

3.3 Guidance on Selection Criteria 
Level C protection is distinguished from Level B by the equipment used to protect the 
respiratory system, assuming the same type of chemical-resistant clothing is required. 
The main selection criterion for Level C is that conditions permit wearing air-purifying 
respirator devices. 
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The air-purifying device must be either a full-face mask or half-mask respirator (NIOSH 
approved) equipped with a canister or cartridge suspended from the chin or on a harness. 
Canisters/cartridges must be able to remove the substances encountered. 

 
In addition, a full-face or half-mask, air purifying respirator can be used only if: 

 
Ø Oxygen content of the atmosphere is at least 19.5% by volume; 

 
Ø Substance(s) is identified and its concentration(s) measured; 

 
Ø Substance(s) has adequate warning properties or an effective cartridge change out 

schedule is instituted based on the contaminant levels and the efficiency of the 
cartridge; 

 
Ø Individual passes a qualitative fit-test for the mask; and, 

 
Ø Appropriate cartridge/canister is used, and its service limit concentration is not 

exceeded. 
 

An air monitoring program is part of all response operations when atmospheric 
contamination is known or suspected.  It is particularly important that the air be 
monitored when personnel are wearing air-purifying respirators (Level C).  Continual 
surveillance using direct-reading instruments and air sampling is needed to detect any 
changes in air quality necessitating a higher level of respiratory protection. 

 
4. Level D Protection 
 

4.1 Level D Personal Protective Equipment 
 

Ø Cloth Coveralls*; 
 

Ø Gloves appropriate for the task; 
 

Ø Boots/shoes, leather or chemical-resistant, steel toed and shank (as required for 
hazard of site); 

 
Ø Boots (outer), chemical-resistant (disposable)*; 

 
Ø Safety glasses (or chemical splash goggles* or face shields*); 
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Ø Hard hat; and, 
 

Ø Escape mask*. 
 

4.2 Criteria for Selection 
Meeting any of these criteria allows use of Level D protection: 

 
Ø No hazardous air pollutants have been measured; and, 

 
Ø Work functions preclude splashes, immersion, or potential for unexpected inhalation 

of any chemicals. 
 

4.3 Guidance on Selection Criteria 
Level D protection is primarily a work uniform.  It can be worn in areas where: 

 
Ø Only boots are likely to become contaminated;  

 
Ø There are no inhalable toxic substances; and, 

 
Ø Modifications, additions, or deletions may be made to Level D as needed for specific 

tasks at hand. 
 

The Site Safety and Health Officer will make the initial judgement of protection level for 
site entry based on available information.  Should conditions warrant a change in the 
equipment, the Site Safety and Health Officer will be responsible for such actions.  In 
situations where the type of chemical, concentration and possibilities of contact are not 
known, the appropriate level of protection will be selected based on the professional 
judgement and experience of the Site Safety and Health Officer and/or Safety Committee 
until the hazards can be better identified.  
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EXHIBIT 4 
TYPES OF GLOVES AND PROTECTION OFFERED 

 
This table is a summary only, always check manufacture’s data. 
 

GLOVE TYPE MATERIAL PROTECTION OFFERED 
 

TEMPERATURE RESISTANT 
 

KEVLAR Resists flames, heat and puncture and abrasion 
ALUMINIZED Temperatures to 1100°F 

LEATHER Good gripping ability, some heat and abrasion resistance 
KEVLAR/NOMEX BLENDS Temperatures up to 600°F, abrasion resistance 

ZETEX Temperatures up to 2000°F 
COATED COTTON Heat resistance to 400°F 

 
ABRASION/CUT RESISTANT 

 
METAL MESH Protects against cuts 

KEVLAR Abrasion and wear resistant 
LEATHER Protects against abrasion and scrapes 

POLYMER/STEEL BLENDS Extra cut and abrasion resistance 
NUARAMID Abrasion and cut resistance similar to KEVLAR 

 
CHEMICALY RESISTANT 

 
BUTYL RUBBER Resistant to some solvents, some acids; check manufacturer’s data 

NEOPRENE Resistant to most solvents; check manufacturer’s data for resistance 
to aromatics and chlorinated solvents 

PVC Resistant to some solvents 
NITRILE NOT FOR USE WITH CHLORINATED SOLVENTS 

PVA Resistant to some solvents:  ethers, acetates, gasoline; see 
manufacturer’s data 

VITON Hydrocarbon resistant event with chlorinated solvents and aromatics 
SILVER SHIELD Good resistance to most acids, bases and solvents, even most 

chlorinated solvents; check manufacturer’s data 

 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
(PATH:  8100\h&s\SOP\9RESPROT) 

 
Procedure No. FHS-SOP-9 
Effective Date: 9-15-99 

 

FHS SOP - 9 RESPIRATORY PROTECTION PROGRAM    PAGE 1 OF 34 

 

 
NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

1. INTRODUCTION 
 

Inhalation is the most common route of exposure to chemicals, particulate, and other materials, 
which may cause occupational disease.  Exposure via inhalation is reduced first through the use of 
engineering and administrative controls.  Engineering controls include enclosure of the process, 
isolation of the worker, and local exhaust ventilation.  Administrative controls may include 
reduced or rotating work schedules and improved housekeeping.  OSHA 29 CFR 1910.134 states 
that when effective engineering controls are not feasible, or while they are being instituted, 
appropriate respirators shall be used pursuant to the following requirements: 

 
§ Respirators shall be provided by Maxim when such equipment is necessary to protect the 

health of the employee, 
 
§ Maxim shall provide the respirator which is applicable and suitable for the purpose intended, 

and 
 
§ Maxim shall be responsible for the establishment and maintenance of a respiratory protection 

program. 
 

This Health and Safety SOP - 9, is the Maxim Respiratory Protection Program. 
 
2. DEFINITIONS 
 

2.1 Aerosol 
 Particles, solid or liquid suspended in air. 

 
2.2 Airline Respirator 

An atmosphere-supplying respirator in which the source of respirable air is not designed to 
be carried by the wearer (also known as supplied air respirators (SAR)). 

 
2.3 Air-Purifying Respirator (APR) 

A respirator in which ambient air is passed through an air-purifying element that removes 
the contaminant(s).  Air is passed through the air-purifying element by means of the 
breathing action of the wearer or by a blower. 

 
2.4 Assigned Protection Factor (APF) 

The expected workplace level of respiratory protection that would be provided by a 
properly functioning respirator or a class of respirators supplied to properly fitted and 
trained users. 
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 2.5 Atmosphere-Supplying Respirator (ASR) 
A class of respirators that supply a respirable atmosphere, independent of the workplace 
atmosphere.  These include Airline Respirators (Supplied Air Respirators (SAR)) and Self-
Contained Breathing Apparatus (SCBA) 

 
2.6 Canister/Cartridge 

A container with a filter, sorbent, or catalyst, or combination of these items, which 
removes specific contaminants from the air, passed through the container. 

 
2.7 Ceiling Concentration 

The concentration of an airborne substance that shall not be exceeded during any part of 
the working exposure. 

 
2.8 Continuous Flow Respirator 

An atmosphere-supplying respirator that provides a continuous flow of respirable air to the 
respiratory inlet covering. 

 
2.9 Demand Respirator 

An atmosphere-supplying respirator that admits respirable air to the face piece only when a 
negative pressure is created inside the face piece by inhalation. 

 
2.10 Disposable Respirator 

A respirator for which maintenance is not intended and that is designed to be discarded 
after excessive resistance, sorbent exhaustion, physical damage, or end-of-service-life 
renders it unsuitable for use.  Examples of this type of respirator are a disposable half-
mask respirator or a disposable escape-only self-contained breathing apparatus (SCBA). 

 
2.11 Dust 

An aerosol consisting of mechanically produced solid particles derived from the breaking 
up of larger particles.  Dusts generally have a larger particle size as compared to fumes. 

 
2.12 End-of-Service-Life Indicator 

A system that warns the user of the approach of the end of adequate respiratory protection. 
 

2.13 Escape-Only Respirator 
A respirator intended only for use during emergency egress from a hazardous atmosphere. 

 
2.14 Exposure Limit 

The maximum allowable concentration of a contaminant in the air to which an individual 
may be exposed.  These may be time-weighted averages, short-term limits, or ceiling 
limits. 
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2.15 Fit Check 
A test conducted by the wearer to determine if the respirator is properly seated to the face. 

 
2.16 Fit Factor 

A quantitative measure of the fit of a particular respirator to a particular individual. 
 

2.17 Fit Test 
The use of a challenge agent to evaluate the fit of a respirator on an individual. 

 
2.18 Fume 

Solid aerosols formed by condensation of a gas or vapor.  Fumes generally have a smaller 
particle size as compared to dusts. 

 
2.19 Gas 

A fluid that has neither independent shape nor volume and tends to expand indefinitely. 
 

2.20 Hazardous Atmosphere 
An atmosphere that contains a contaminant(s) in excess of the exposure limit or that is 
oxygen deficient. 
 

2.21 Hazard Ratio 
A number obtained by dividing the concentration of a contaminant by its exposure limit. 

 
2.22 Helmet 

A hood that offers head protection against impact and penetration. 
 

2.23 High-Efficiency Filter 
A filter that removes from the air 99.97% or more of the aerosols having a diameter of 0.3 
um. 

 
2.24 Hood 

A respiratory inlet covering that completely covers the head and neck and may cover 
portions of the shoulders. 

 
2.25 Immediately Dangerous to Life or Health (IDLH) 

Any atmosphere that poses an immediate hazard to life or poses immediate irreversible 
debilitating effects on health. 

 
2.26 Mass Median Aerodynamic Diameter (MMAD) 

A point in an aerodynamic particle size distribution where half of the mass lies in particles 
with a diameter less than the MMAD and half in particles with diameters greater than the 
MMAD. 
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2.27 Mist 
An aerosol composed of liquid particles. 
 

2.28 Mouthpiece and Nose-Clamp Assembly 
A respiratory inlet covering that is held in the wearer's mouth and must always be used in 
conjunction with a nose clamp. 
 

2.29 Negative-Pressure Respirator 
A respirator in which the air pressure inside the respiratory inlet covering is negative 
during inhalation with respect to the ambient air pressure. 

 
2.30 Poor Warning Properties 

A substance whose odor, taste, or irritation effects are not detectable or not persistent at 
concentrations at or below the exposure limit. 

 
2.31 Positive-Pressure Respirator 

A respirator in which the pressure inside the respiratory inlet covering is normally positive 
with respect to ambient air pressure. 

 
2.32 Powered Air-Purifying Respirator 

An air-purifying respirator that uses a blower to force the ambient atmosphere through air 
purifying elements to the inlet covering. 

 
2.33 Pressure-Demand Respirator 

A positive pressure atmosphere-supplying respirator that admits respirable air to the face 
piece when the positive pressure is reduced inside the face piece by inhalation. 

 
2.34 Qualitative fit test 

A pass/fail fit test that relies on the subject's sensory response to detect the challenge 
agent. 

 
2.35 Quantitative Fit Test 

A fit test that uses an instrument to measure the challenge agent inside and outside the 
respirator. 
 

2.36 Respiratory Inlet Covering 
That portion of a respirator that connects the wearer's respiratory tract to an air-purifying 
device or respirable gas source, or both.  It may be a face piece, helmet, hood, suit, or 
mouthpiece/nose clamp. 
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 2.37 Self-Contained Breathing Apparatus (SCBA) 
An atmosphere-supplying respirator in which the respirable air source is designed to be 
carried by the wearer. 

 
2.38 Service Life 

The period of time that a respirator provides adequate protection to the wearer. 
 

2.39 Tight-Fitting Face Piece 
A respiratory inlet covering that is designed to form a complete seal with the face.  A half-
face piece (includes quarter masks, disposable masks, and masks with elastomeric face 
pieces) covers the nose and mouth; a full-face piece covers the nose, mouth, and eyes. 

 
2.40 Time-Weighted Average (TWA) 

The average concentration of a contaminant in air during a specific time period. 
 
 2.41 Vapor 

The gaseous phase of matter that normally exists in a liquid or solid state at room 
temperature. 

 
3. RESPONSIBILITIES 
 
 3.1 Program Administrator 

The Vice President of Human Resources is the respirator program administrator.  The 
Program Administrator will: 

 
§ Provide technical assistance in determining the need for respirators and in selecting the 

appropriate types of respirators. 
 

§ Review training and instruction programs, or provide respiratory protection training. 
 

§ Maintain records relating to the program. 
 

§ Provide periodic monitoring of the work place and areas where the Permissible 
Exposure Limit of any material may be exceeded.   

 
§ Annually review the respiratory protection program and evaluate its continued 

effectiveness.  Modify the written procedures if necessary. 
 

§ Provide technical assistance in the selection of respirators and in the training and 
instructions necessary for their use. 
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 3.2 Department Manager and Project Manager 
  The Department Manager or Project Manager shall: 
 

§ Provide the respirators necessary and sufficient to protect the employee; provide a 
respirator that is applicable and suitable for the use intended.  This determination will 
be made in consultation with the Program Administrator. 

 
§ Require the employee to wear respirators when needed. 
 
§ Ensure that those employees who may wear a respirator are certified as fit by an 

occupational physician annually, are fit tested at least annually, and receive respiratory 
protection training annually. 

 
§ Conduct random inspections to determine that the respirator is being used when 

appropriate, being worn properly and that the respirators are clean and in good 
condition. 

 
§ Consult with employees concerning discomfort while wearing a respirator, fatigue, 

resistance to breathing, or interference with vision, communication or job performance. 
 

§ Report evaluation of the workplace use (as determined above) to the Program 
Administrator so they may be addressed. 

 
 3.3 Employee 

  The employee shall: 
 

§ Properly use the respirator supplied in accordance with the regulations, manufacturer's 
requirements, and respiratory protection training. 

 
§ Clean, disinfect, inspect, and properly store the respirator. 

 
§ Wear the respirator as required by regulation, specification, or Maxim policy. 

 
§ Immediately leave the contaminated area if a respirator malfunctions during use; and 

report the malfunction to the appropriate supervisor. 
 

§ Report to the appropriate supervisor immediately any change in the employee’s status 
that may impact the ability to wear a respirator. 

 
The following Sections 4, 5 and 6 are adapted from ANSI Z88.2-1992 and the NIOSH Guidelines for 
Respirator Selection. 
4. SELECTION OF RESPIRATORS FOR ROUTINE USE 
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 The following general considerations will affect respirator selection: 

 
 Worker Activity 

It should be considered whether the worker will be in the hazardous area continuously or 
intermittently during the work shift and whether the work rate is light, medium or heavy. If work 
is continuous and heavy, airline might be chosen to avoid frequent replacement of cartridges or 
SCBA bottles. 

 
Respirator use conditions 
The period of time that a respirator must be worn is an important factor that shall be taken into 
account when selecting a respirator. 

 
The circumstances under which a respirator will be used, the nature of the contaminant(s) 
(physical and chemical properties) to be encountered, and the concentration of the contaminant(s) 
will provide the basis for the selection of the type (half-face, full-face, air supply, or air purifying) 
of respirator to be used. 

 
The Program Administrator should be consulted if there are any questions regarding which type of 
respirator should be used. 

 
When an employee is selecting a specific respirator, the employee is to be given the opportunity to 
select his respirator from several sizes and models.  If the Maxim office cannot offer this selection, 
a local safety supplier should be contacted in order to provide this service. 

 
Only respirators certified by NIOSH or MSHA shall be used by Maxim employees.  Cartridges 
used with air purifying respirators must be NIOSH or MSHA approved.  Respirators and 
cartridges should never be altered in any way. 

 
 4.1 Respirator Selection Decision Making Guidelines 
 

Respirator selection requires review of the hazards that may be present and selection of a 
type of respirator or respirators that offer adequate protection. 

 
  4.1.1 Hazard Determination 
 
   The steps in hazard determination are: 
 

§ List the contaminants present and determine the published Threshold Limit 
Value (TLV) or Permissible Exposure Limit (PEL) for each. 

 
§ If no TLV or PEL exists, estimate a limit using the other exposure limits 
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(IDLH or STEL or Ceiling), estimate the toxicity by looking at exposure limits 
for like compounds, or compare toxicity data (LD50) with that of compounds 
having published exposure limits. 

 
§ If a comprehensive health standard for a particular substance is published (see 

29 CFR 1910.1000 and following), it may contain specific respirator 
requirements for exposures to that substance.  

 
§ If the potential for an oxygen deficient atmosphere exists, determine what the 

ambient 02 level will be, by measurement or estimation.  Ambient 02 level 
affects oxygen partial pressure. 

 
§ List the expected or estimated airborne concentration of each contaminant. 

 
§ List the physical state of each contaminant.  The physical state (solid, liquid or 

gas) will determine the "source" of the air borne concentration. 
 

§ Determine the expected ambient temperature at the work site.  Higher 
temperature will promote vaporization of contaminants. 

 
§ Determine if each contaminant has a significant potential contribution to the 

overall exposure by the cutaneous route, or if it is irritating or corrosive to the 
skin, or causes skin sensitization. 

 
§ Determine if each contaminant has useful warning properties, such as odor, 

taste or irritation thresholds. 
 

§ Using the Hazard Determination Checklist (Exhibit 4), follow the Decision 
Logic Flowchart to select the appropriate respirator. 

 
  4.1.2 Selection Steps 
  
   The proper respirator shall be selected as follows: 
 

§ If unable to determine what potentially hazardous contaminant may be present, 
the atmosphere shall be considered IDLH. See instructions in Section 5. 

 
§ If no exposure limit or guideline is available, and estimates of the toxicity 

cannot be made, the atmosphere shall be considered IDLH.  See instructions in 
Section 5. 

§ If a specific standard exists for the contaminant, follow those guidelines or 
requirements. 
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§ If there is an oxygen deficient atmosphere, the type of respirator selected 

depends on the partial pressure and concentration of oxygen and the 
concentration of the other contaminants that may be present.  Also, all oxygen 
deficient atmospheres require some type of an atmosphere-supplying respirator. 
 An air-purifying respirator (APR) must never be used in a potential oxygen 
deficient atmosphere.  See instructions in Section 5.4. 

 
§ If the measured or estimated concentration of the contaminant is considered 

IDLH, see instructions in Section 5. 
 

§ Divide the measured or estimated concentration of each contaminant by the 
exposure limit or guideline to obtain a hazard ratio.  When two or more 
substances are present, consider if there is a synergistic or combined effect of 
exposure rather than considering each substance individually.  Select a 
respirator with an assigned protection factor greater than the value of the hazard 
ratio as referenced in Table 1, ANSI Z88.1-1992 included in this SOP. 

 
If an air-purifying respirator is selected, continue with Section 4.2.7, if not; see 
instructions in Section 5. 

 
§ If the contaminant is a gas or vapor only, select a device with an assigned 

protection factor that is greater than the hazard ratio.  If the concentration will 
be less than the maximum use concentration of the cartridge or canister, go to 
4.2.13. If the concentration will be greater than the maximum use concentration 
of the cartridge, see instructions in Section 5. If an aerosol contaminant is 
present, see instructions in 4.2.8. 

 
§ If the contaminant is a paint, lacquer or enamel, select a respirator approved 

specifically for paint mists or an atmosphere-supplying respirator.  Check the 
label on the cartridge for approval for use with specific paints. 

 
§ If the contaminant is a pesticide, select a respirator and filtration system 

specifically approved for pesticides or an atmosphere-supplying respirator.  
Check the label on the cartridge for approval for use with a specific pesticide. 

 
§ If the contaminant is an aerosol, with an unknown particle size or a particle size 

less than 2 um (MMAD), use a high efficiency filter (HEPA). 
 
§ If the contaminant is a fume, use a filter approved for fumes or a HEPA filter. 
 
§ If the contaminant is an aerosol, with a particle size greater than 2 um 
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(MMAD), any filter type may be used (dust, fume, mist or HEPA). 
 

§ If the contaminant is a gas or vapor and has poor warning properties, the use of 
an atmosphere-supplying respirator is generally recommended.  When 
atmosphere-supplying respirators cannot be used because of the lack of a 
feasible air supply or because of the need for worker mobility, air-purifying 
devices should be used only if: 

 
a. The air purifying respirator has a reliable end of service life 

indicator that will warn the user prior to contaminant breakthrough, 
or 

 
b. A cartridge change schedule is implemented based on cartridge 

service data including desorption studies (unless cartridges are 
changed daily), expected concentration, pattern of use, and duration 
of exposure have been established, and the chemical does not have a 
ceiling limit. 

 
Guidance for establishing and implementing a cartridge change schedule is outlined in 
Exhibit 6. 

 
5. SELECTION OF RESPIRATORS FOR ATMOSPHERES IMMEDIATELY DANGEROUS 

TO LIFE OR HEALTH, FOR USE IN CONFINED SPACE, OR REDUCED PRESSURE 
ATMOSPHERES 

 
 5.1 Atmospheres Immediately Dangerous to Life or Health (IDLH) 
 
  A location is considered IDLH when: 
 

§ It is an atmosphere known or suspected to have concentrations above the IDLH level, 
or  

 
§ It is a confined space that contains less than the normal 20.9% oxygen, unless the 

source of the oxygen reduction is understood and controlled, or  
 

§ Oxygen content is below 12.5% (95 mm Hg ppO2) at sea level atmospheric pressure, 
or 

 
 

§ It contains total atmospheric pressure less than 450 mm Hg (8.6 psi) equivalent to 
14,000-ft (4270 m) altitude or any combination of reduced percentage of oxygen or 
reduced pressure that leads to an oxygen partial pressure less than 95 mm Hg. 
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 5.2 Respirators for Use Under IDLH Conditions and Normal Atmospheric Pressure 
 

The required respiratory protection for IDLH conditions caused by the presence of toxic 
materials or a reduced percentage of oxygen is a positive pressure SCBA or a combination 
of a supplied air respirator (SAR) with SCBA. 

 
 5.3 Special Considerations for Confined Spaces 
 

Any confined space containing less than 20.9% oxygen is considered IDLH, unless the 
source of the oxygen reduction is understood and controlled.  It may be possible to permit 
entry into a confined space that contains between 16% and 20.9% oxygen (at sea level) 
without respiratory protection, but only if extraordinary precautions are taken.  Without 
complete understanding of the source of the oxygen reduction and control of the 
atmosphere within the confined space, it shall be considered IDLH. 

 
 5.4 Reduced Atmospheric Pressure 
 

Reduced atmospheric pressure can lead to very low oxygen partial pressure.  Therefore, 
when operating under conditions of reduced atmospheric pressure, it is necessary to further 
define the oxygen concentration by means of partial pressure of oxygen (ppO2). 

 

5.4.1 Oxygen partial pressure of 95 mm Hg or less shall be considered IDLH.  This can 
be caused by reduction in normal oxygen content, by reduced atmospheric pressure 
to 477 mm Hg (equivalent to 14,000-ft. elevation) or a combination of these.  See 
Table 2, ANSI Z88.1-1992 included in this SOP. 

 
5.4.2 Oxygen partial pressure of 95 mm Hg to 122 mm Hg shall be considered oxygen 

deficient but not IDLH.  See Table 2, ANSI Z88.1-1992 for recommendations to 
reduce impairment. 
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TABLE 1 ASSIGNED PROTECTION FACTORS 
 RESPIRATORY INLET COVERING 

 
TYPE OF RESPIRATOR 

 

 
HALF MASK1 

 
FULL FACEPIECE 

Air purifying 10 100 

Atmosphere supplying – demand SCBA2 10 100 

Atmosphere supplying – demand Airline 10 100 

 RESPIRATORY INLET COVERING 

 
TYPE OF RESPIRATOR 

 

Half  
Mask 

Full 
Face 

Helmet/ 
Hood 

Loose-Fitting 
Facepiece 

Powered air purifying 50 1000 3 1000 3 25 

Atmosphere Supplying - Airline     

 Pressure Demand 50 1000 --- --- 

 Continuous Flow 50 1000 1000 25 

Atmosphere Supplying - SCBA     

 Pressure Demand --- 4 --- --- 

 
1) Includes ¼ mask, disposable half masks, and half masks with elastomeric facepieces. 
2) Demand SCBA shall not be used for emergency situations such as fire fighting, 
3) Protection factors listed are for high-efficiency filters and sorbents (cartridges and canisters).  With dust 

filters, an assigned protection factor of 100 is to be used due to the limitations of the filter. 
4) Although positive-pressure respirators are currently regarded as providing the highest level of respiratory 

protection, a limited number of recent simulated workplace studies concluded that all users might not 
achieve protection factors of 10,000.  Based on this limited data, a definitive assigned protection factor 
could not be listed for positive-pressure SCBAs.  For emergency planning purposes where hazardous 
concentrations can be estimated, an assigned protection factor of no higher than 10,000 should be used. 

 
NOTE:  Assigned protection factors are not applicable for escape respirators.  For combination respirators, e.g., 
airline respirators equipped with an air-purifying filter, the mode of operation in use will dictate the assigned 
protection factor to be applied.
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TABLE 2 – COMBINED EFFECT OF ALTITUDE AND REDUCED PERCENTAGE OF OXYGEN 
Reduced oxygen level requiring 
atmosphere supplying respirator 

Reduced oxygen level requiring SCBA 
or combination airline/SCBA 

 
Altitude / pressure 

 
Ambient O2 

 
ppO2 
mmHg O2% ppO2 

mmHg 
O2% ppO2 

mmHg 
 
Sea Level / 760 mm Hg (14.7 psi) 

 
20.9% 

 
160 

 
16% 

 
122 

 
12.5% 

 
95 

 
2500 ft. / 694 mm Hg (13.4 psi) 

 
20.9% 

 
145 

 
17.6% 

 
122 

 
13.7% 

 
95 

 
5000 ft. / 632 mm Hg (12.2 psi) 

 
20.9% 

 
133 

 
19.3% 

 
122 

 
15% 

 
95 

 
7500 ft. / 575 mm Hg (11.1 psi) 

 
20.9% 

 
121 

 
<20.9% 

 
--- 

 
16.5% 

 
95 

 
10,000 ft. / 523 mm Hg (10.1 psi) 

 
20.9% 

 
110 

 
<20.9% (Note 
2) 

 
--- 

 
18.2% 

 
95 

 
12,500 ft. / 474 mm Hg (9.16 psi) 

 
20.9% 

 
99 

 
(Note 2) 

 
--- 

 
<20.9% 

 
--- 

 
14,000 ft. / 450 mm Hg (8.63 psi) 

 
20.9% 

 
94 

 
(Note 2) 

 
--- 

 
<20.9% 

 
--- 

 
NOTES: 
 
1) The 95-mmHg ppO2 level, which dictates the need for an SCBA or a combination airline/SCBA respirator, assumes a normal healthy worker.  Any 

medical condition that may adversely affect an individual’s tolerance to reduced oxygen levels should be considered.  For these individuals, an SCBA 
may be required at a higher ppO2 value.  This decision should be made by the examining physician.  Also, refer to section 5 of this SOP for other 
considerations in using respirators in reduced oxygen atmospheres. 

 
2) At 10,000 feet or higher, an ordinary supplied-air respirator or SCBA that provides 20.9% oxygen cannot generate 121 mmHg oxygen partial 

pressure.  Therefore, in cases in which a respirator is required because of oxygen content of less than 20.9% oxygen, use of a specially designed and 
approved respirator supplying enriched oxygen or a rebreather SCBA shall be used.  At least 23% oxygen is required at 10,000 feet and 27% at 
14,000 feet. 
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6. RESPIRATOR DECISION LOGIC FLOW CHART, NIOSH GUIDE TO INDUSTRIAL 
RESPIRATORY PROTECTION 

 
The NIOSH Respirator Decision Logic Sequence is presented on the following pages in the form 
of a flow chart.  (Exhibit 5)  This flow chart can be used to identify suitable classes of respirators 
for adequate protection against specific environmental conditions.  For additional information 
pertaining to a specific part of the flow chart, refer to the NIOSH Guide to Industrial Respiratory 
Protection, available from the Maxim Corporate Office. 

 
7. SPECIAL CONDITIONS 

 
7.1 Facial Hair 

Facial hair that lies along the sealing area of the respirator, such as beards, sideburns, 
moustaches, or beard stubble is not permitted on employees who are required to wear a 
respirator.  Facial hair between the wearer's skin and the sealing surfaces of the respirator 
will prevent a good seal.  The negative pressure created inside the face piece during 
inhalation may allow leakage of contaminants into the face piece. In the case of a positive 
pressure device, this will reduce service time or waste breathing air. 

 
7.2 Eyeglasses 

Ordinary eyeglasses may not be used with a full-face respirator.  Eye glasses with temple 
bars or straps that pass between the wearer's face and the sealing surface of the respirator 
will prevent a good seal. 

 
Corrective lenses can be mounted inside the face piece using a spectacle kit obtained from 
the respirator manufacturer.  The spectacle kit can be fitted with safety glass lenses that 
conform to ANSI standards by an optician recommended by the manufacturer. 

 
If wearing of safety glasses or goggles interferes with use of a half face respirator, a full-
face respirator will be provided and worn. 

 
 7.3 Contact Lens 

 Contact lens should not be worn when wearing a respirator of any type. 
 
 7.4 Communication 

If reliable and frequent communication is required among those persons wearing 
respirators, it should be done with the use of communication equipment.  Consult the 
respirator manufacturer for the equipment compatible with the respirator. 
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 7.5 Low and High Temperatures 
Low temperatures may fog respirator lenses.  Coating the inner surface of the lens with 
anti-fogging compound may prevent fogging down to 32o F.  Full-face pieces with nose 
cups that direct the warm, moist exhaled air through the exhalation valve without its 
touching the lens, are available.  At very low temperatures, exhalation valves may freeze 
due to moisture. 

 
Dry, respirable air should be used with airline and SCBA respirators when used at low 
temperatures.  NIOSH performs cold temperature testing on SCBA.  The minimum 
temperature of testing and approved use is listed on the approval label on the SCBA. 

 
Employees working at high temperature are under stress and respirator use increases the 
stress. A respirator should be selected that is lightweight and offers low breathing 
resistance. In IDLH atmospheres, airline or SCBA are recommended. 

 
 7.6 Physiological Response 

Use of a respirator alone or in combination with other protective clothing will impose 
physiological stress and possibly psychological stress on workers.  Workers are more 
susceptible to heat stress, may have reduced endurance, and reduced work rate.  Some 
workers may also experience hyperventilation (increased respiration rate) or 
hypoventilation (decreased respiration rate) which can result in abnormal levels of carbon 
dioxide in the blood which can cause unconsciousness. 

 
These physiological and psychological responses can be minimized by selecting respirators 
and other protective clothing that minimizes physiological demands on the worker.  Work 
rate can be reduced by adjusting work/rest schedules, using automated or mechanical 
devices for heavy work, along with education and training of workers. 

 
8. DISTRIBUTION OF RESPIRATORS 
 
 Respirators may be distributed to and worn only by employees who (within the preceding year): 
 

§ Have received training under the Respiratory Protection Program; 
 
§ Have been medically certified as physically fit to wear a respirator by a physician; and  

 
§ Have been fit tested. 

 
At the discretion of the department manager or project manager, respirators will be assigned 
individually or distributed when needed for a project. If respirators are not assigned 
individually, the manager must ensure that each respirator is sanitized after use and before 
storage. 
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9. INSPECTION, CLEANING, MAINTENANCE, AND STORAGE 
 

In order to ensure proper function, respirators require inspection, cleaning, maintenance and 
proper storage. 
 

 9.1 Inspection 
 

All respirators should be routinely inspected by the employee before and after each use, 
and after each cleaning. Items to inspect include: alarms, batteries, cables, connections, 
face piece, gauges, headbands, hoses, straps, valves, as well as canister, filter and 
cartridge fit.  In addition, with a self-contained breathing apparatus, the user should ensure 
the tank has undergone hydrostatic testing within the past two years. 

 
The user should inspect for damage, deterioration, and anything, which may affect the fit 
or function of the respirator. 

 
At a minimum, filtration cartridges are to be replaced as follows: 

 
§ With chemical cartridges, when known breakthrough occurs. That is when the 

contaminant is causing irritation, or it can be smelled or tasted. 
 

§ With particulate filters, when increased resistance is required to draw air through 
the filter(s). 

 
§ When the service history of the cartridge or filter is unknown. 

 
§ When the cartridge or filter is damaged or wet. 

 
§ At the end of a job or task, when the respirator will be stored for a period of time. 

 
§ When the cartridge has exceeded the time period determined by the filter change 

schedule based on the known or expected contaminant exposure levels. 
 

SCBA must be inspected monthly for breathing gas pressure, condition of straps, face 
piece, hoses, condition of regulator, diaphragm and valves.  Exhibit 1 can be used for 
documentation of respirator inspections. 

 
9.2 Cleaning 

Respirators are to be cleaned after each use. Sanitization is recommended daily or at a 
minimum weekly; however, if respirators are not individually assigned, sanitization is 
required after each use. 

 
  Cleaning is to take place as follows: 
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§ Filters, cartridges, or canisters are removed before washing the respirator and are 

discarded as necessary. 
§ Respirators are washed in a detergent solution, rinsed in clean water and allowed to 

dry.  A brush may be used to scrub the respirator to remove adhering dirt. If 
running water and detergent are not available, respirator wipe pads should be used.  

 
 9.3 Maintenance 

Respirators that do not pass inspection are to be replaced or repaired immediately.  Repair 
of the respirator by the employee is limited to changing canisters, cartridges, filters, 
valves, and head straps.  Only parts approved by the manufacturer should be used with a 
respirator. Parts are not interchangeable between respirator manufacturers and respirator 
models.  No other attempts should be made to replace components or make adjustments, 
modifications, or repairs beyond the manufacturer's recommendations.  Any modification 
to a respirator face piece or cartridge voids the respirator certification by NIOSH. 

 
 9.4 Storage 

After cleaning and inspection, respirators are to be stored in a sealed plastic bag to protect 
against dust, sunlight, extreme heat, extreme cold, excessive moisture or damaging 
chemicals.  The face piece should be stored either by hanging or with the soft rubber parts 
facing upward to prevent deformation. 

 
If respirator cartridges or filters are to be re-used, they must be sealed to prevent cartridge 
or filter deterioration, and, in the case of particulate filters, to prevent the release of 
contaminants which may be on the filter. 

 
10. TRAINING 
 

Each employee who may wear a respirator must be trained in the elements of the Respiratory 
Protection Program.  The respirator training must consist of: 
 
§ Provisions of the respiratory protection standard, and the Maxim Respiratory Protection 

Program. 
 

§ Respirator selection. 
 

§ Care of the respirator (cleaning, inspection, maintenance and storage). 
 

§ Intended use and limitations of the respirator. 
 
§ Proper wearing, adjustment, and testing for fit: 
§ How to conduct a positive and negative fit test. 
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§ What interferes with a proper seal. 
 
§ Where to obtain replacement cartridges. 

 
§ Qualitative or quantitative fit test. 

 
Respiratory protection training is included with 40-hour Hazardous Waste Site Operations and 8-
hour Hazardous Waste Site Operations refresher training.  If required to wear a respirator, and an 
employee has not received 40-hour Hazardous Waste Site Operations training or is not current 
with respect to 8-hour refresher training, respiratory protection training is required prior to 
respirator use.  Additionally, if an employee improperly uses respiratory protection or lacks 
sufficient knowledge with respect to respirator use, additional training is required prior to 
continued respirator use. 

 
11. QUALITATIVE FIT TEST 
 

Maxim respirator fit testing will be "qualitative" in accordance with the fit testing protocols 
provided in the most recent government and ANSI standard.  Consult the Program Administrator 
if there are questions with respect to the most recent standard. 

 
 Qualitative fit testing consists of the following: 
 

§ Negative pressure check. 
 

§ Positive pressure check. 
 
§ Testing with one or more compounds that can be smelled or tasted, or are irritants. 

 
The negative and positive pressure checks are taught with respiratory protection training and are 
intended as field tests only. 

 
Records of all testing, including the date of training and testing, manufacturer, model and size of 
respirator used, the testing procedure, and the testing agent, and whether the employee "passes" or 
"fails" shall be maintained by the Program Administrator for a minimum of three years.  Exhibit 2 
contains a fit testing form which can be used to document individual fit tests. 

 
A certificate and wallet-sized card will be issued to document successful completion of Maxim 
respiratory protection training.  The card should be carried by the employee and produced to any 
client or government agency if requested. 
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Fit testing will be performed by the Program Administrator or a designated employee in each 
Maxim facility who has been properly trained to perform the test.  The Program Administrator 
is available to provide consultation regarding fit testing.  The fit testing protocol which is to be 
followed is presented in Exhibit 3. 
 

12. MEDICAL SURVEILLANCE 
 

A licensed physician is required to determine if an employee has any medical condition that would 
preclude the use of a respirator.  The physical fitness of each individual who may wear a respirator 
is to be evaluated by a licensed physician annually. 

 
 The occupational physician should be advised of any of the following: 
 

§ If the employee will wear an SCBA or airline respirator more than 30 days per year, or  
  
§ If the employee will wear a respirator of any kind while performing heavy work, or  

 
§ If the employee will wear a respirator of any kind at elevated ambient temperatures, or  
 
§ If the employee will wear a respirator of any kind for more than 4 hours per shift, or 

 
§ If an employee will perform work in reduced oxygen environments. 

 
Normal respirator use for Maxim employees is considered to be an APR respirator, less than 30 
days per year and less than 4 hours per shift.  Maxim employees are not expected to use respirators 
in oxygen deficient atmospheres or while performing heavy work. 

 
13. RECORDS 
 

The following records with respect to respiratory protection are maintained by the Program 
Administrator: 

 
§ Records showing annual training, date of training, performance results (written exams) and the 

instructor's name. 
 
§ Fit test records showing at least annual fit testing, pass/fail criteria, type of respirator used 

(including specific make, model and size), specific protocol of fit testing followed, name of fit 
tester, date of fit test, name of person tested, results (pass/fail) of qualitative test, and special 
considerations (contact lens wearer, corrective lens needed, scars, dentures, etc).  

 
§ Annual certification by a physician regarding the employee's physical fitness to wear 

respiratory protection. 
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14. FORMS 
 
The following forms can be found as exhibits in this SOP. 
 
 
TITLE       EXHIBIT # 
 
Monthly Respirator Checklist    1 
Respirator Fit Test Documentation    2 
Qualitative Fit Testing Protocol    3 
Hazard Determination     4 
Flow Chart of Respirator Decision Logic Sequence  5 
Cartridge Changeout Schedule Development Guidance 6 
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EXHIBIT 1: MONTHLY RESPIRATOR CHECKLIST 
(Emergency Response Respirators) 

 
 
LOCATION:          
 
DIVISION:          
 
DATE:          
 
 
Initial to indicate the following items have been checked: 
 
 
   Equipment is clean and stored in a clean, cool, and dry place away from 
   sunlight. 
 
   Tightness of connections and condition of face piece, headbands, valves,  
   connecting tube, and canisters. 
 
   Rubber or elastomer parts for pliability and signs of deterioration. 
 
   Straps are stored in position of use. 
 
   Cartridges or filters available, sealed, and have not expired. 
 
   Tanks are full and hydrostatic tests are current. 
 
 
 
        
Signature of Inspector 
 
 
 
(Copies of this document are to remain on-file at the respective office for three years.) 
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Exhibit 2 – RESPIRATOR FIT TEST DOCUMENTATION 
(Complete all sections) 

 
Employee Information 

Name: 
 

Social Security Number: 

Company: 
 

Department Number 

Daytime Phone: 
 

Address: 
 
 Fax: 

 
Respirator Information 

Manufacturer: 
 

Model Number: 

Type of face piece (check one): 
 
 ¨  Full-face  
 ¨  Half-face    

Type of respirator (check one): 
 

¨ Air Purifying     
 

 Atmosphere Supplying 
 ¨ Air line    
 ¨ SCBA     
 

Size of respirator (check one): 
 
¨  Small        ¨  Medium        ¨  Large        ¨  Extra Large        ¨ Other (please indicate)                   
 

Fit Test Exercise Documentation 
(The individual performing the test must initial either “PASS” or “FAIL” for each activity, and in order to pass the test, all 
activities must be initialed as “passed”.) 

 Banana Oil Irritant Smoke 
Activity PASS FAIL PASS FAIL 
Normal Breathing     
Deep Breathing     
Move Head Side-to-Side     
Move Head Up and Down     
Talking (Read Rainbow Passage)     
Other (Explain):     

 
Signature of Tester: ________________________________   Date: ________________________ 
 
Upon completion, send copy to the Program Administrator. 
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EXHIBIT 3: QUALITATIVE FIT TESTING PROTOCOL 
 
A) OBJECTIVE: 

To provide respiratory protection training and fit testing for employees.  The training will be 
coordinated by the Program Administrator or designated employee proficient in respiratory 
protection. 

 
B) INSPECTION: 

The first step in ensuring respiratory protection is functioning as intended is to inspect the 
respiratory protection device. 

 
Inspection of the respirator should include reviewing the following points with the employee: 
 
Ø Visually inspect the entire unit for any obvious damage, defects, or deteriorated rubber. 
 
Ø Make sure that the face piece harness is not damaged.  The serrated portion of the harness 

can fragment, which will prevent proper face seal adjustment. 
 

Ø Inspect lens for damage and proper seal in face piece. 
 
Ø Exhalation valve - pull off the valve cover(s) and check valve for debris or for tears in the 

neoprene valve (which could cause leakage).  Additionally, check to make sure the valve 
seats so as to prevent inhalation of contaminants. 

 
Ø Inhalation valve - like the exhalation valve, check for wear, tears, debris and seating.  

Make sure that the inhalation valves and cartridge receptacle gaskets are in place. 
 

Ø If applicable, make sure a protective cover lens is attached to the lens. 
 
Ø Make sure the speaking diaphragm retainer ring is hand tight. 
 
Ø Make sure that you have the correct cartridge. 
 

C. RESPIRATOR DONNING: 
The trainer shall demonstrate how to don a respirator, how it should be positioned on the 
face, how to set strap tension, and how to determine a "comfortable" respirator fit.  All 
donning and adjustments of the face piece should be performed by the employee without 
assistance from the trainer.  Assistance in assessing comfort can be given by discussing the 
points below.  If the employee is not familiar with using a particular respirator, the employee 
should be expected to don the mask several times and to adjust the straps each time to become 
adept in setting proper tension on the straps. 
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Exhibit 3 (Page 2 of 4) 
 

Assessment of comfort should include reviewing the following points with the employee and 
allowing the employee adequate time to determine the comfort of the respirator: 

 
Ø Positioning of mask on nose. 

 
Ø Room for eye protection. 
 
Ø Room to talk. 

 
Ø Proper positioning of mask on face and cheeks. 

 
The following criteria should be used to help determine the adequacy of the respirator fit:  
 
Ø Chin properly placed.   
 
Ø Proper strap tension. 

 
Ø Fit across nose bridge. 

 
Ø Distance from nose to chin. 

 
Ø Tendency to slip.  

 
Ø Self-observation in mirror. 

 
The employee conducts the conventional negative-pressure and, if possible, positive-pressure 
fit checks. Before conducting the negative-pressure or positive-pressure test the employee 
should be told to "seat" the mask by rapidly moving the head from side-to-side and up and 
down, while taking a few deep breaths.  The employee is now ready for fit testing. 

 
D) FIT TESTING: 

There are two main types of fit tests, qualitative and quantitative.  Only qualitative fit testing 
is discussed here. 

 
Qualitative fit testing uses a compound, which produces an irritation; odor or taste with the 
intent to warn the wearer that unfiltered air is entering the respirator.  The qualitative tests 
described below use isoamyl acetate (banana oil) and irritant smoke. 
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Exhibit 3 (Page 3 of 4) 
 
 1. Isoamyl Acetate (Banana Oil) 
 

Isoamyl acetate ampules or drops shall be used for fit testing.  The purpose of this test 
is to determine if the employee can smell banana oil at a low concentration.  Before, 
the employee dons his or her respirator, the person performing the test should use a 
container serving as a blank and one with isoamyl acetate to verify that the trainee is 
able detect isoamyl acetate odor (some people do not detect this smell).   
 
NOTE:  If an individual is not capable of smelling isoamyl acetate then irritant smoke 
(or another compound) must be used.  It is recommended that this detection test be 
performed in another area separate from the testing chamber. 
 
If the individual is able to detect the odor associated with the isoamyl acetate, then the 
trainee enters a chamber exposed to isoamyl acetate and performs the functions as 
listed on the fit test form (See Exhibit 2 above).  The face piece may be readjusted and 
the test may be re-done if the odor is detected. The trainee has successfully completed 
the test as long as the banana odor was not detected during performance of the 
outlined procedures. 

 
 2. Irritant Smoke Fit Testing 
 

Irritant smoke can be irritating to the eyes.  Thus, the irritant smoke fit test procedure 
is not recommended for testing the fit of half-mask respirators, and is usually only 
used to test the fit of full-face respirators. 

 
Irritant smoke can be used to conduct fit testing on half-mask respirators, but the 
employee may have to keep his or her eyes closed during the test.  The trainer will 
emit smoke around the base of the face piece and around the cartridges and the trainee 
should perform the sequence of exercises as listed on the fit test form. 
 
The trainee has successfully completed the test as long as the irritant smoke was not 
detected in their respiratory system during performance of the outlined procedures. 

 
 3. Fit Test Exercises 
 

The following exercises are listed on the fit test form and are to be performed with 
both isoamyl acetate and irritant smoke tests: 

 
Ø Breathe normally. 

 
Ø Breathe deeply. Be certain breaths are deep and regular. 
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Ø Turn head all the way from one side to the other. Inhale on each side.  Be certain 
movement is complete.  Do not bump the respirator against the shoulders. 

 
Ø Nod head up and down.  Inhale when head is in the full up position (looking 

toward ceiling). Be certain motions are complete and made about every second. 
Do not bump the respirator on the chest. 

Ø Talk aloud by reading the Rainbow Passage. 
 
Ø Jog in place. 

 
Ø Breathe normally. 

 
Rainbow Passage: 
 

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The 
rainbow is a division of white light into many beautiful colors.  These take the shape of a long 
round arch, with is path high above, and its two ends meet apparently beyond the horizon. 
There is according to legend, a boiling pot of gold at one end.  People look, but no one ever 
finds it.  When a man looks for something beyond reach, his friends say he is looking for the 
pot of gold at the end of the rainbow. 

 
E) DOCUMENTATION: 

The fit test form should be completed and signed as applicable.  A copy of this form is to be 
forwarded to the Program Administrator. 
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EXHIBIT 4 – HAZARD DETERMINATION 
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EXHIBIT 5 - Flow Chart of Respirator Decision Logic Sequence 
 

This flow chart can be used to identify suitable classes of respirators for adequate protection against specific 
environmental conditions.  Refer to the corresponding narrative section for additional information pertaining to a specific 
part of the flow chart. 
 

 

 
 
 
 
 

START  
Fire 

Fighting? 

1 
 
 

*A 

1a

O2 
Deficiency? 

2 

 
 

Any SCBA or 
SAR with 

Auxiliary SCBA 

2a 

Use in 
Emergency 
Situation? 

3 
 
 
 

*A or B 

3a 

 
Carcinogen? 

4  
 

*A or B 

4a 

 
CC < EL? 

5 

 
 
Respirator Use 
Not Required 

Except for 
Escape Situation 

5a 

 
If other 
contaminants are 
present 

YES 

YES 

NO 

YES 

YES 

YES 

NO 

NO 

NO 

 
CC < IDLH? 

6 

YES 

 
 
 

*A or B 

6a 
NO 

KEY: 
CC – Contaminant Concentration 
EL – Exposure Limit 
ESLI – End of Service Life Indicator 
FF – Full Facepiece 
IDLH – Immediately Dangerous to Life 
or Health 
PD – Pressure Demand 
PF – Protection Factor 
Pfa – Assigned PF 
Pfmin – Minimum PF 
PP – Positive Pressure 
SCBA – Self-Contained Breathing 
Apparatus 
SAR – Supplied Air Respirator 
 
*A = SCBA with FF operated in PD or 
PP mode 
*B = Type C supplied-air respirator 
(airline) operated in PD or PP mode 
with auxiliary SCBA. 
*C = Escape respirator or gas mask 
with appropriate filter/sorbent; if O2 
deficient, then SCBA. 
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EXHIBIT 5 (Page 2 of 2) - Flow Chart of Respirator Decision Logic Sequence 
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EXHIBIT 6 
CARTRIDGE CHANGEOUT SCHEDULE 

GUIDANCE FOR DEVELOPMENT AND IMPLEMENTATION 
 

1.0 Overview 
 

According to OSHA 29 CFR 1910.134 (d)(3)(iii)(B)(1) “Respiratory Protection” standard the 
following is required in relation to cartridge changeout. 
 
“If there is no End of Service Life Indicator (ESLI) appropriate for conditions in the employer’s 
workplace, the employer implements a change schedule for canisters and cartridges that is based 
on objective information or data that will ensure that canisters and cartridges are changed before 
the end of their service life.  The employer shall describe in the respirator program the information 
and data relied upon and the basis for the canister and cartridge change schedule and the basis of 
reliance on the data.” 
 
In accordance with the above referenced requirement, Maxim will follow the guidance provided in 
this Exhibit in the development of cartridge change schedules.  Since Maxim employees perform a 
wide range of services under different conditions, the following may not apply to all situations.  In 
the event that this guidance does not apply to a specific project or situation; the project manager or 
department manager will contact the Respiratory Protection Program Administrator or their 
designee to supply guidance in the development of a cartridge change schedule for the specific 
situation. 

 
2.0 End of Service Life Indicators 
 

When a cartridge or canister is equipped with an end of service life indicator (ESLI) for the 
contaminant of concern, the employee may rely on this indicator as the point to change the 
cartridge and does not need to develop a change schedule. 

 
3.0 Particulates 
 

Due to the nature of particulates, as the canister becomes loaded, breathing becomes increasingly 
difficult for the user.  The user can use this as a guide in determining when the canister should be 
changed.  In general, when the user begins to experience a change in the ability to breathe, the 
canister should be changed. 

 
4.0 Vapors and Gases 
 

The length of time that a cartridge or canister can be worn when exposed to organic vapors or 
gases before breakthrough occurs is dependent on the following: 
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§ Type of cartridge or canister 
 

§ The chemical properties of the specific gases or vapors present 
 
§ The level of gases or vapors present 

 
§ The work rate of the user. 

 
§ The environmental conditions during the time of use. 

 
The American Industrial Hygiene Association (AIHA) has published the following “Rule of 
Thumb” for estimating organic vapor cartridge service life. 
 
§ If the chemical’s boiling point is >70 degrees C and the concentration is less than 200 ppm 

you can expect a service life of 8 hours at a normal work rate. 
 
§ Service life is inversely proportional to work rate. 

 
§ Reducing concentration by a factor of 10 will increase service life by a factor of 5. 

 
§ Humidity above 85% will reduce service life by 50%. 
 
Maxim personnel should use the following approach when determining the appropriate 
schedule for organic vapor and gas cartridge change. 
 
4.1 Contaminant Specific Standards 

If the contaminant of concern has a specific OSHA standard giving a change schedule, 
then the OSHA schedule should be followed.  The following chemicals are an example 
of chemical substances for which a specific OSHA standard exists and in which the 
required change schedule is given: 

 
§ Vinyl chloride (29 CFR 1910.1017) 
 
§ Benzene (29 CFR 1910.1028) 

 
§ Acrylonitrile (29 CFR 1910.1045) 

 
§ Formaldehyde (29 CFR 1910. 1048) 

 
§ 1,3 Butadiene (29 CFR 1910.1051) 
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NOTE:  Some standards specifically prohibit the use of air purifying respirators 
including: 

 
§ 1,2 Dibromo-3-chloropropane (29 CFR 1910.1050) 
 
§ Methylene Chloride (29 CFR 1910.1052) 

 
§ Methyl chloromethyl ether (and other related compounds) (29 CFR 1910.1003) 

 
 4.2 Manufacturer Listed Service Life 

If the manufacturer has published a service life for the type of cartridge for the specific 
contaminant, level of exposure, and environmental and work conditions, then this service 
life can be used as the method for determining the change schedule.  The basis for this 
determination should only be used when the manufacturer has conducted experimental 
studies and when the field conditions are known to be similar to the published results.  
This listed service life can also be used in conjunction with the above referenced AIHA 
Rules of Thumb. 

 
For example, The manufacturer indicates that the cartridge can be used safely for 8 hours 
when exposures to chemical "A" are at 100 ppm and the user is working at a normal rate in 
standard conditions.  However, the work conditions are such that humidity will be above 
85%. Therefore, based on the manufacturer’s information and the rules of thumb, the 
change schedule should be reduced by 50% and therefore, will be 4 hours.  It is also 
Maxim’s policy to build in a safety factor to these numbers so as not to put the employee in 
a position where the cartridge has reached the end of it’s service life while they are in the 
exposure work zone.  

 
4.3 Mathematical Modeling 

Modeling software is available to calculate the service life of cartridges in relation to the 
specific contaminants and actual or estimated exposure levels at a given work site during 
specific tasks. Mathematical modeling takes into account the chemical properties of the 
contaminants of concern, the expected environmental conditions at the worksite and the 
work rate for the task to be performed during respirator use.  Maxim personnel can utilize 
these modeling programs to determine a change schedule specific for the project at hand.  
Maxim personnel must be aware that they will need to verify that the information they are 
entering into the program is accurate in order to obtain reliable information.  In the event 
that information is unknown, worst case assumptions should be made giving a conservative 
change schedule.   
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  The following models are available for use: 
 

§ “Advisor Genius” is available as free software on OSHA’s website  as follows: 
http://www.osha.gov 

 
§  “Respirator Service Life Software” is available as free software on 3M’s website as    

follows: 
http://www.com/occsafety 

 
§ “Cartridge Life Expectancy Calculator” is available on CD-ROM free from MSA. 

 
4.4 Multiple Contaminants 

Regardless of the method used to determine a cartridge change schedule, multiple 
contaminants need to be treated accordingly.  When using mathematical models, the user 
should use the guidance established by the software provider for multiple contaminants. 

 
For all methods, the user will need to take into account all contaminants and the effect they 
have on the cartridge as a whole.  In order to do this, each contaminant and the 
corresponding actual or estimated level needs to be determined.  The cartridge change 
schedule needs to be determined based on the individual contributions of each contaminant 
and the combined affect of all of them simultaneously.  This will involve more detailed 
calculations or making worst case assumptions building a conservative safety factor into the 
change schedule. 
 
For situations with multiple contaminants the change schedule should be approved by the 
Program Administrator or designee. 

 
4.5 Unknown Concentrations 

Although it is required that monitoring be conducted on all Maxim worksites requiring the 
use of respirators, action levels may sometimes be set based on screening results for total 
organic vapors (TOV) and not specifically on individual contaminant levels.  When this is 
the case, the site health and safety officer or project manager will need to use worst case 
scenarios when determining the cartridge change schedule.  The following example can be 
used in guidance for such situations or the Program Administrator or qualified designee 
can be contacted to give specific guidance on a case by case basis.  An example is given on 
the following page. 
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EXAMPLE:  A work site contains Benzene, Toluene, and Xylenes as contaminants.  The 
site Specific Health and Safety Plan has established the following exposure monitoring and 
action level requirements.   
 
Total Organic Vapor (TOV) monitoring will be conducted.  If TOV levels are above 
background, air monitoring specific for benzene will be conducted using colorimetric 
detector tubes.  Action levels require that air purifying respirators for organic vapors are 
donned under the following conditions: 
 

§ Anytime benzene levels exceed 0.5 ppm, or 
 
§ Anytime total organic vapors exceed 50 ppm 

 
In addition, action levels require that the site be evacuated under the following conditions: 
 

§ Anytime benzene levels exceed 5 ppm, or 
 
§ Anytime total organic vapors exceed 500 ppm 

 
Unless continuous exposure monitoring and calculations are performed throughout the 
duration of the work, the cartridge change schedule should be determined based on the 
worst case scenario.  Since the site is to be evacuated at 5 ppm benzene or total organic 
vapors at 500 ppm the following lists the highest exposure potential for each compound: 

 
§ Benzene – 5 ppm 

 
§ Toluene – 500 ppm 

 
§ Xylenes – 500 ppm 

 
Since the total organic vapors is a result of all contributing contaminants it is not possible 
for all to be present in the concentrations given above.  The actual total organic vapor will 
most likely be a combination of the above up to 500 ppm.  However, due to lack of any 
additional information, the determination should be based on the potential that the total 
organic vapor may be from one component only.  Therefore, if calculations are made 
looking at each possibility individually the worst case scenario can be taken as the 
determination for the change schedule. 
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SOP - 10 CONFINED SPACE ENTRY 
 
1. INTRODUCTION 
 

The OSHA regulations on Permit-Required Confined Spaces are found in 29 CFR 1910.146. 
This standard contains the requirements for practices and procedures to protect employees from 
the hazards of entry into permit required confined spaces. 

 
As a contractor, jobs and tasks at a client site may require entry into confined spaces.  
Employees in the following departments may encounter tasks involving confined spaces: 
Environmental, Construction Materials Engineering, Analytical and Geotechnical, Industrial 
Hygiene, Asbestos Services, and Infrastructure.  This Standard Operating Procedure provides 
guidance for confined space entry.  No employee should serve as entrant, attendant, entry 
supervisor, or rescuer without training approved by the Vice President of Human Resources. 

 
2. STATEMENT OF POLICY 
 

It is Maxim's company policy that every effort should be made to design the scope of work for a 
project such that permit-required confined space entry is not required.  This can be done by 
judicious use of alternate techniques, such as, sampling from outside the space with remote 
sampling devices or other techniques such that entry is not required. 

 
If the scope cannot be controlled to exclude permit-required confined space entry, the following 
conditions must be met for all members of the entry team: 

 
Ø Must be trained in confined space entry; 
 
Ø Must have a current physical; 
 
Ø Must have current respiratory protection training and certified for use of Level B 

respiratory protection; 
 
Ø Must provide for rescue with training of Maxim employees in CPR and first aid and 

non-entry rescue techniques or the equivalent by subcontracted rescue services; and 
 
Ø Must have personal fall protection training. 
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All confined spaces are to be regarded as permit-required until the space is certified as non-
permit required by testing.  Therefore, the training requirements for entry into a non-permit 
required space are the same, except the certification in Level B equipment for all team members 
may be waived if the initial entry and certification of a space as non-permitted is made by a Level 
B certified employee.  Subsequent entry by others may only be made after the space has been 
cleared of hazards.  Exhibit 1 gives an outline of several general categories for hazards that may 
be found in confined spaces. 
 
All Level B entries into a confined space must be cleared with the Vice President of Human 
Resources.  All Level B entries must be documented through the use of a permitting system.  
A copy of the certification of the space, or the permit must be submitted to the Maxim Corporate 
Office for recordkeeping. 

 
3.0 EMPLOYEE SAFETY 
 

Under no circumstances shall an employee enter into confined space that has not been evaluated 
in accordance with this program.  Any employee who feels at risk upon entering the space shall 
exit the space and notify his supervisor immediately.  The employee may ask to discuss the terms 
of the permit with the site health and safety representative for the client and the Maxim site 
health and safety representative.  If necessary, Maxim personnel should consult with the Vice 
President of Human Resources or designee.  Entry should not be resumed until the safety of the 
entry team is assured.  Employee safety is paramount and no job is worth the loss of life. 

 
4. DEFINITIONS 
 

4.1 Acceptable Entry Conditions  
Acceptable Entry Conditions means the conditions that must exist in a permit space to 
allow entry and to ensure that employees involved with a permit-required confined space 
entry can safely enter into and work within the space. 

 
4.2 Attendant 

An attendant refers to an individual trained in emergency procedures who has been 
assigned to remain at the outside of the confined space and monitor the authorized 
entrant(s) inside. 

 
4.3 Authorized Entrant:  

A trained employee who is authorized by the employer to enter a confined space. 
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4.4 Blanking or Blinding  
Blanking or blinding means the absolute closure of a pipe, line, or duct by the fastening 
of a solid plate (such as a spectacle blind or a skillet blind) that completely covers the 
bore, and that is capable of withstanding the maximum pressure of the pipe, line, or duct 
with no leakage beyond the plate. 

 
4.5 Confined Space  

Confined space means a space that meets the following definitions: 
 

Ø Is large enough and so configured that an employee can bodily enter and 
perform assigned work; and 

 
Ø has limited or restricted means for entry or exit (for example, storage tanks, 

process vessels, towers, drums, boilers, furnaces, exchanger shells, sewers, 
ventilation shafts, exhaust ducts, underground utility vaults, manholes, 
pipelines, excavations, trenches or pits more than 4-feet in depth, silos, 
storage bins, hoppers, vaults, and box beams are spaces that may have limited 
means of entry.); and 

 
Ø is not designed for continuous employee occupancy. 
 

4.6 Double Block and Bleed  
Double block and bleed means the closure of a line, duct, or pipe by closing and locking 
or tagging two in-line valves and by opening and locking or tagging a drain or vent valve 
in the line between the two closed valves. 

 
4.7 Engulfment  

Engulfment means a situation where a confined space entrant is trapped or enveloped, 
usually by dry bulk materials such as a catalyst, grain, or soil.  Engulfment usually 
results in asphyxiation. 

 
4.8 Entry  

Entry means the entrant is considered to have entered a confined space as soon as any 
part of the entrant's face breaks the plane of the space opening. 

 
4.9 Entry Permit  

Entry permit means the written or printed document that is provided by the employer to 
allow and control entry into a permit space and that contains the information specified by 
the regulations.  The Maxim permit allows for documentation of the information required 
by the regulations.  Exhibit 3 contains the Maxim Confined Space Entry Permit Form. 
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4.10 Entry Supervisor  
Entry supervisor means the trained person (such as the employer, foreman, or crew chief) 
responsible for determining if acceptable entry conditions are present at a permit space 
where entry is planned, for authorizing entry, for overseeing entry operations, and for 
terminating entry. 
 

4.11 Atmospheric Testing  
Gas testing means the process where a trained, authorized person using a calibrated 
instrument, samples the atmosphere of the confined space for hazardous chemicals and 
oxygen deficiency. 

 
4.12 Hazardous Atmosphere  

Hazardous atmosphere means an atmosphere, which exposes employees to a risk of 
death, injury, or acute illness from any of the  following: 

 
Ø A flammable gas, vapor, or mist in excess of 10 percent of its lower explosive limit 

(LEL). 
 
Ø An atmospheric oxygen concentration below 19.5 percent or above 23.5 percent by 

volume. 
 

Ø An atmospheric concentration of any substance above its OSHA PEL or ACGIH 
TLV. 

 
4.13 Hot Work Permit  

Hot work permit means the employer's written authorization to perform operations (for 
example, riveting, welding, cutting, burning, and heating) capable of providing a source 
of ignition. 

 
4.14 IDLH 

IDLH refers to atmospheres, which are deemed "immediately dangerous to life or 
health."  An IDLH exposure is a condition that is likely to cause death, immediate or 
delayed permanent adverse health effects, or prevent escape from such an environment. 

 
4.15 Inerting  

Inerting means the displacement of the atmosphere in a permit space by a noncombustible 
gas (such as nitrogen) to such an extent that the resulting atmosphere is noncombustible. 
Note:  Inerting may also displace the oxygen in the space resulting in an oxygen deficient 
atmosphere. 
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4.15 Isolation  
Isolation means the separation of a permit space from unwanted forms of energy, which 
could be a serious hazard to entrants.  Isolation is usually accomplished by such means as 
blinding; removal or misalignment of pipe sections or spool pieces; plugging or capping. 

 
4.16 LEL  

LEL is the "lower explosive limit" of a vapor in air, in which the fuel/air mixture may 
result in fire or explosion.  An LEL reading on a combustible gas meter can also indicate 
a potential for exposure to toxins.  For example, a reading of 10 percent of the LEL for 
butane (which has an LEL of 1.6 percent vapor by volume of air) is 1600 ppm, which 
exceeds the exposure limit (TLV) of 800 ppm for butane. 

 
4.17 Line Breaking 

Line breaking means the intentional opening of a pipe, line, or duct that is or has been 
carrying flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, 
pressure, or temperature capable of causing injury. 

 
4.18 MSDS  

MSDS refers to the Material Safety Data Sheet. 
 

4.19 Non-Permit Required Confined Space  
Non-permit required confined space means a confined space (as defined above) that does 
not contain or, with respect to atmospheric hazards, have the potential to contain any 
hazard capable of causing death or serious physical harm. 

 
4.20 Oxygen Deficient Atmosphere  

Oxygen deficient atmosphere means an atmosphere with an oxygen content of less then 
19.5 percent (the atmosphere we breathe is 20.8 percent) by volume. 

 
4.21 Permit Required Confined Space  

Permit required confined space (permit space) means a confined space that has one or 
more of the following characteristics: 

 
Ø Contains or has the potential to contain a hazardous atmosphere; 
 
Ø Contains a material that has the potential for engulfing an entrant; 
 
Ø Has an internal configuration such that an entrant could be trapped or 

asphyxiated by inwardly converging walls or by a floor which slopes 
downward and tapers to a smaller cross-section; or 

Ø Contains any other recognized serious safety or health hazard. 
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5.0 ENTRY NOT REQUIRING A PERMIT 
 

If it can be demonstrated (and documented) that the following conditions are met, then the entry 
into the space does not require a permit. 

 
5.1 Conditions Which Must Be Met 

 
  5.1.1 It must be demonstrated and documented that the only hazard posed by the space 

is an actual or potential hazardous atmosphere; 
 

5.1.2 It must be demonstrated that continuous forced air ventilation alone is sufficient to 
maintain that space safe for entry; 

 
5.1.3 Monitoring and inspection data must be developed that support the demonstrations 

in (a) and (b) above, the data must be documented using the entry permit provided 
as Exhibit 3 of this SOP, and must be made available to each employee who 
enters the space.  Exhibit 2 of this SOP provides guidance in performing 
atmospheric testing. 

 
5.1.4 If initial entry of the space is necessary to obtain the data to support (a) and (b) 

above, then the entry must be performed in compliance with Section 6 of this 
SOP, for ENTRY REQUIRING A PERMIT. 

 
5.1.5 Entry must be performed in accordance with Section 5.2 of this SOP. 

 
5.2 Requirements for Entry into Non-Permit Spaces 

 
5.2.1 Any conditions making it unsafe to remove an entrance cover shall be eliminated 

before the cover is removed.  That is, lockout/tagout, blanking, blinding, 
blocking and bleeding must be documented before removal of the entrance cover. 

 
5.2.2 Accidental fall through the opening shall be prevented by use of a temporary 

cover, guard rails, barriers or other means after the cover is removed. 
 

5.2.3 Before an employee enters the space, the atmosphere in the space must be tested 
with a calibrated direct-reading instrument, for the following conditions: 

 
Ø oxygen content  
 
Ø flammable gases and vapors (LEL)  
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Ø potential toxic air contaminants, such as carbon monoxide, hydrogen sulfide, 

ammonia, chlorine, sulfur dioxide, oxides of nitrogen and hydrocarbons, or 
other potential contaminants. 

 
5.2.4 There must be no hazardous atmosphere within the space whenever any employee 

is inside the space. 
 
5.2.5 Continuous forced air ventilation shall be used as follows: 

 
Ø An employee may not enter the space until the forced air ventilation has 

eliminated any hazardous atmosphere; 
 

Ø The forced air ventilation shall be so directed as to ventilate the immediate 
areas where an employee is or will be working and shall continue until all 
employees have left the space; 

 
Ø The air supply for the forced air ventilation shall be from a clean source and 

may not increase the hazards in the space. 
 

5.2.6 The atmosphere within the space must be periodically tested as necessary to 
ensure that the continuous forced air ventilation is preventing the accumulation of 
a hazardous atmosphere.  This testing must be documented. 

 
5.2.7 If a hazardous atmosphere is detected: 

 
Ø Each employee shall leave the space immediately. 
 
Ø The space shall be re-evaluated to determine how the hazardous atmosphere 

developed. 
 
Ø Additional measures shall be taken to protect employees before subsequent 

entry may take place, such as reclassification of the space as a permit-required 
space and use of the entry procedures defined in Section 6. 

 
5.2.8 If the space is to be re-entered as a non-permit required space, the certification 

procedures defined in Section 5.1 must be repeated and documented using the 
permit form provided. 
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 5.3 Re-Classifying a Permit-Required Space as Non-Permitted 
A space classified as a permit-required space may be reclassified as a non-permit space if 
the any of the following conditions are met: 

 
5.3.1 The space poses no actual or potential atmospheric hazards and all hazards within 

the space are eliminated without entry into the space. 
 

5.3.2 If it is necessary to enter the space to eliminate hazards, or perform testing and 
inspection to demonstrate that the hazards within the space have been eliminated, 
then entry must be made under the requirements of Section 5 of this SOP. 

 
5.3.3 The basis for determining that all hazards have been eliminated must be 

documented using the permit form provided. 
 

5.3.4 If hazards develop within the space each employee shall exit the space.  The space 
must then be re-evaluated according to Section 4.1 above to determine whether it 
must be re-classified as a permit-required space. 

 
5.4 Possible Non-Permitted Spaces 

For CME projects, a non-permitted space may be the following:  
 
Ø newly fabricated pipes or fabricated water towers,  
 
Ø new sewage lift stations,  

 
Ø a properly shored trench or excavation.   
 
For environmental projects, the confined space may be a space that has no mechanical 
hazards which has been purged, ventilated, and cleaned prior to entry.  
 
All spaces shall be considered permit-required confined spaces; until the pre-entry 
procedures demonstrate otherwise.  The client may complete a pre-entry checklist, using 
his employees, with the Maxim supervisor present or it may be completed by the Maxim 
supervisor and a qualified Maxim employee as the entrant.  Under no circumstances 
should a Maxim employee enter a space certified by others in his absence.  This checklist 
shall be kept at the job-site and updated with periodic inspections for the duration of the 
job.  If circumstances dictate an interruption in the work, the permit space must be re-
evaluated and a new checklist must be completed before re-entry is made. 
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Sewers will usually be classified as a non-permit-required confined space.  Prior to entry, 
completion of a "sewer entry checklist" given in Exhibit 4 is required by either the client or 
technician on the job-site.  The sewer entry permit will usually pertain only to CME operations. 

 
6. ENTRY INTO SPACES REQUIRING A PERMIT 
 

No person shall enter any confined space until the space has been isolated from other equipment, 
isolated from hazards (e.g., chemical, electrical, mechanical, and radioactive), ventilated and/or 
purged, atmospherically tested, posted with an attendant (if required), and permitted for entry 
with appropriate precautions indicated on the entry permit. 

 
6.1 Duties of Host (Client) 

When a client arranges to have Maxim employees (as a contractor) perform work that 
involves permit space entry, the client must: 

 
Ø Inform Maxim that the workplace contains permit spaces and that the permit space 

entry is allowed only through compliance with a permit-required confined space 
program. 

 
Ø Apprise Maxim of the elements, including the hazards identified and the client's 

experience with the space that make the space in question a permit space. 
 

Ø Apprise Maxim of any precautions or procedures that the client has implemented for 
the protection of employees in or near permit spaces where maxim personnel will be 
working. 

 
Ø Coordinate entry operations with Maxim personnel when both client and Maxim 

employees will be working in or near permit spaces. 
 
Ø Debrief Maxim at the conclusion of the entry operations regarding the permit space 

program followed and regarding any hazards found or created during the entry 
operations. 

 
Ø Ensure that all confined spaces on site are properly labeled and classified. 

 
6.2 Duties of Contractor (Maxim) 

When Maxim is retained to perform permit-required confined space entry operations 
Maxim must:  

 
 

Ø Obtain any available information regarding the hazards of the space and entry 
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operations from the client. 
 

Ø Coordinate entry operations with the client, when both client and Maxim employees 
will be working in or near the permit space. 

 
Ø Inform the client of the Maxim Confined Space Permit Program to be followed and of 

any hazards found or created in the space, either at the debriefing or during the entry 
operation. 

 
6.3 Duties of the Project Manager 

The Project Manager has responsibility for development and implementation of the 
specific means, procedures, and practices necessary for safe permit space entry 
operations.  This includes but is not limited to: 
 
Ø Reviewing the confined space entry work to determine what potential hazards may 

exist and initiate appropriate measures to eliminate the hazards or provide personal 
protective measures as necessary. 

 
Ø Ensuring that preparations to enter the space are made. 

 
Ø Specifying acceptable entry conditions. 

 
Ø Providing the equipment as detailed in Section 7. 

 
Ø Designating the persons who are to have active roles (e.g. attendant, entrants, entry 

supervisors, persons who test and monitor, rescue personnel) in entry operations and 
assure that each is provided with appropriate training. 

 
Ø Developing and implementing appropriate rescue procedures or ensuring contracted 

rescue services are available at the site. 
 

Ø Implementing the system for issuance, use and cancellation of the entry permit. 
 

Ø Developing and implementing procedures for concluding the entry. 
 

Ø Providing documentation of the entry in the form of cancelled permits, monitoring 
and testing data, and training documentation to the Vice President of Human 
Resources for review and recordkeeping. 
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6.4 Duties of the Authorized Entrants 
Maxim will ensure that all authorized entrants know the hazards that may be encountered 
during entry including the route of entry of toxic chemicals into the body, signs and 
symptoms of exposure and consequences of exposure.  The authorized entrant must: 

 
Ø Utilize proper protective equipment and comply with the provisions on the entry 

permit. 
 

Ø Maintain continuous communications with the attendant. 
 

Ø Alert the attendant whenever the entrant recognizes any warning signs or symptoms of 
exposure, or detects a prohibited condition within the space.  The entrant must exit 
the space when either of these conditions occur or when he is instructed to by the 
attendant or the entry supervisor. 

 
6.5 Duties of the Entry Supervisor 

Maxim will ensure that each entry supervisor knows the hazards that may be faced during 
entry, including the route of entry of chemicals into the body, signs and symptoms of 
exposure and consequences of exposure.  The entry supervisor must also: 

 
Ø Verify by checking that the appropriate entries have been made on the permit, that all 

tests have been conducted and that the procedures and equipment specified on the 
permit are in place before endorsing the permit and allowing entry to begin. 

 
Ø Terminate the entry and cancel the permit when conditions not allowed under the 

permit arise or when entry operations are complete. 
 

Ø Verify that rescue services are available and the means for summoning them are 
operable. 

 
Ø Remove unauthorized individuals from the area. 

 
Ø Determine that entry operations remain consistent with the terms of the entry permit 

and that acceptable entry conditions are maintained. 
 

Ø Cancel the permit when the entry is complete. 
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 6.6 Duties of the Attendant 
Maxim will assure that each attendant knows the hazards that may be faced during entry 
including the route of entry of chemicals into the body, signs and symptoms of exposure, 
and the consequences of exposure.  In addition, the attendant must: 

 
Ø Be aware of possible behavioral effects of hazard exposure in authorized entrants, 

e.g., inability to reason when suffering the effects of oxygen deficiency. 
 

Ø Continuously maintain an accurate count of entrants in the space and ensure that 
documentation on the permit accurately identifies who is in the space. 

 
Ø Remain outside the space during entry operations until relieved by another attendant.  
 
Ø Perform no other duties other than those as an attendant. 

 
Ø Communicate with the entrant as necessary to monitor his status and to alert him of 

the need to evacuate. 
 

Ø Monitor the activities inside and outside the space to determine if it is safe for 
entrants to remain in the space and order their evacuation if the attendant detects a 
prohibited condition, detects behavioral effects of hazard exposure in the entrant, or 
detects a situation outside the space that could endanger the entrant. 

 
Ø Summon rescue as soon as the attendant determines it is necessary. 

 
Ø Prevent approach or entry by unauthorized persons. 

 
Ø Perform non-entry rescue if required by the permit and equipment. 

 
6.7 Duties of the Entry Rescue Team 

The Rescue Team is responsible for entry rescue operations in a hazardous atmosphere 
confined space.  Persons serving on the rescue team must be trained in and responsible 
for: 

 
Ø The utilization of personal protective gear and rescue equipment. 

 
Ø Performing actual or simulated confined space rescues at least once every 12 months. 

 
Ø Basic first aid and CPR and hold current certification. 

 
6.8 Duties of the Non-Entry Rescue Team 
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To facilitate non-entry rescue, retrieval systems must be used unless they would increase 
the overall risk of entry or would not contribute to the rescue of the entrant.  Retrieval 
systems must consist of the following: 

 
Ø A chest or full body harness with a retrieval line attached at the center of the entrant's 

back. 
 

Ø The other end of the retrieval line must be attached to a mechanical device or fixed 
point outside the space in a manner such that rescue can begin as soon as it is 
determined to be necessary.  A mechanical device must be available to retrieve 
personnel from a vertical space more than 5-feet deep. 

 
6.9 Coordination of Procedures on Multi-Employer Worksite 

When a project or task requires coordination of efforts between Maxim and other 
employers in order to accomplish confined space entry, Maxim employees shall inform 
the other contractors of our confined space entry requirements and be informed of the 
requirements of the other contractors.  Maxim may adopt the procedures of the other 
contractor only if his procedures are determined to be in compliance with Maxim 
standard operating procedures.  All Maxim and other contractor employees involved in 
the entry shall participate in pre-entry training and safety meetings.  All Maxim and other 
contractor employees shall be signatories to permits and tail gate safety meeting 
documents.  Maxim employees must be advised in writing of the results of pre-entry 
testing of the space and monitoring during the entry. 

 
7. EQUIPMENT 
 

Maxim will provide the following equipment, maintain the equipment properly and ensure that 
employees use the equipment properly: 

 
7.1 Direct reading testing and monitoring equipment (02, LEL and toxic gases and vapors); 

 
7.2 Ventilating equipment needed to obtain acceptable entry conditions; 

 
7.3 Communication equipment for communication between entrant and attendant; 

 
7.4 Personal protective equipment; 

 
7.5 Lighting equipment; 

 
 

7.6 Barriers and shields; 
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7.7 Ladders needed for safe ingress and egress; 

 
7.8 Rescue and emergency equipment; and 

 
7.9 Any other equipment necessary for safe entry and rescue. 

 
When dangerous air contamination is attributable to flammable and/or explosive substances, 
lighting and electrical equipment shall be Class 1, Division I rated pursuant to the National 
Electrical Code and no ignition sources shall be introduced into the area.  In addition, spark 
proof tools shall be used. 

 
8. STEPS TO BE TAKEN FOR PERMIT-REQUIRED CONFINED SPACE ENTRY 
 

8.1 Pre Entry 
Check for completion of the permit.  Erect barriers around the space.  Cap, blind, or 
disconnect all input lines.  Clear and ventilate the space of harmful vapors and residue. 
Make sure all participants understand their duties.  Make sure all participants understand 
the emergency action plan. 

 
8.2 Verify Air Quality 

Testing or monitoring must be done from outside the space.  Oxygen level must be 
between 19.5 % and 23.5 %.  Flammable gasses must not be present over 10% of LEL. 
Toxic concentrations must not be over the PEL.  Test for heat stress using the Wet Bulb 
Globe Method. 

 
8.3 Safety Measures 

All personal protective equipment and emergency escape breathing systems must be 
available on-site. 

 
8.4 Emergency Action 

Emergency services must be notified well in advance of time, date, and place of entry. 
The attendant may enter only if trained in rescue and if a second attendant is present to 
relieve them of their duty as attendant. 

 
8.5 Cancellation of the Permit 

A confined space entry permit is applicable only for one shift and must be reissued at the 
beginning of the next shift.  Do not enter a space for which an entry permit has expired. 
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At the completion of the job and expiration of the final permit, one copy of the canceled permit 
should be forwarded to the Maxim Corporate Office for review and recordkeeping. 

 
9. TRAINING 
 

Maxim employees will be trained to identify potential confined spaces and to be aware of 
confined space entry issues during their 40 Hour HAZWOPER training and the 8 Hour Refresher 
HAZWOPER training.  Training in the awareness level may also occur during monthly safety 
meetings or as arranged by the Department Manager.  
 
All safety training is documented using attendance signature sheets at the time of training, 
certificates of training, wallet cards, and written exams. 

 
9.1 Awareness Level Training 

Awareness level training may be accomplished by the employee's immediate supervisor 
using training materials provided by the Maxim Corporate Office.  Training will be 
documented using the certification of training wallet card after completion of a written 
exam. 

 
9.2 Entrant, Attendant, Supervisor Training for Confined Space Entry 

Training for confined space entry as an entrant, attendant, or entry supervisor will be 
accomplished using the services of an authorized outside vendor.  Courses provided by an 
outside vendor should be approved in advance by the Vice President of Human 
Resources. 

 
9.3 Rescue Training 

Training for confined space entry participation as a rescue team member, will be 
accomplished using the services of an authorized outside vendor.  Courses provided by an 
outside vendor should be approved in advance by the Vice President of Human Resources 
and will include training in first aid and CPR. 

 
10. PROGRAM REVIEW 
 

A copy of each confined space entry permit issued by Maxim for use by Maxim employees will 
be retained in the Maxim Corporate Office files for one year after cancellation (use).  Problems 
encountered during entry should be noted on the permit.  Permits will be used to assist with 
program review and revision. 
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This confined space entry SOP will be reviewed annually unless no permit required confined 
space entries were made during the previous 12 months.  This confined space entry SOP will be 
reviewed in the event of any of the following: 

 
Ø Any unauthorized entry of a confined space in connection with any Maxim project. 
 
Ø Determination of a hazard during confined space entry that was not covered by the permit. 
 
Ø Occurrence of an injury or a near miss during confined space entry. 
 
Ø Complaint by an employee concerning a workspace that may be considered a confined space. 
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EXHIBIT 1 
POTENTIAL CONFINED SPACE HAZARDS 

 
 
Hazards that might be found in confined spaces fall into several general categories and are as follows: 
 
Flammable Materials Testing for flammable material is required for all 

confined spaces.  For entry into confined spaces, the 
level of combustibles must be no greater than 10 
percent of the lower explosive limit (LEL). 

Hydrocarbons In addition to fire, hydrocarbons may present a 
personnel exposure hazard.  Specific testing for 
hydrocarbons is required to determine what, if any, 
personal protective equipment is required. 

Toxic Materials Toxic materials will vary.  Where appropriate, special-
sampling procedures must be established to ensure the 
validity of the test results.  Confined spaces may 
contain toxic compounds such as H2S, CO, HF, 
aromatic hydrocarbons, etc.  Entry permits must reflect 
that these materials have been tested prior to issuing the 
permit. 

Lack of Oxygen If the equipment or lines have been purged with an inert 
gas, they must be isolated, adequately ventilated and 
gas tested before entry 

Radioactive Sources Radioactive sources must be removed by personnel that 
have been trained and certified to handle radioactive 
material before a permit can be issued. 

Other Hazards (Steam, water, acid, caustic, etc.) All work orders for work which involves opening  
equipment or lines will specify which hazards could be 
encountered in this work.  In cases involving hazardous 
chemicals, the chemical hazard is to be specified on the 
permit. 
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EXHIBIT 2 
ATMOSPHERIC TESTING 

 
A. Summary of Potential Atmospheric Hazards 
 

The table below lists some of the potential atmospheric hazards, which may be encountered during 
confined space entry.  Also included are: the concentrations at which respiratory protection is required, 
the concentration which is considered hazardous, the IDLH concentration, and the concentration at which 
entry is not allowed without special procedures and equipment.  There may be other atmospheric hazards 
in addition to those listed below. 
 

 
Hazard 

Concentration 
Requiring Respiratory 

Protection 

Confined Space 
Hazardous 
Atmosphere 

 
IDLH 

Special Procedures 
Required 

Oxygen < 19.5 % < 19.5 % or > 23.5 % 
(OSHA) 

< 16.5 % < 19.5 % 
> 23.5 % 

Combustible Gases and 
Vapors  

Not Applicable < 10% LEL work may 
continue 

Not 
Applicable  

> 10% LEL 

H2S 
 

10 ppm > 10 ppm 300 ppm > 10 ppm 

Benzene 
 

1 ppm > 1 ppm 500 ppm > 250 ppm 

Toluene 
 

100 ppm > 200 ppm 500 ppm > 100 ppm 

Xylene 
 

100 ppm > 100 ppm 900 ppm > 50 ppm 

Carbon Monoxide 
 

25 ppm > 25 ppm 1200 ppm > 25 ppm 

Carbon Dioxide 
 

5000 ppm > 5000 ppm 40000 ppm > 2500 ppm 

Sulfur Dioxide 
 

2 ppm >2 ppm 100 ppm > 50 ppm 

Hydrofluoric Acid 
 

3 ppm >3 ppm 30 ppm > 15 ppm 

Chlorine 
 

0.5 ppm >0.5 ppm 10 ppm > 15 ppm 

Ammonia 
 

25 ppm >25 ppm 300 ppm > 150 ppm 

Carbon Tetrachloride 
 

5 ppm >5 ppm 20 ppm >100 ppm 
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EXHIBIT 2 – (Page 2 of 6) 
 
B. General Testing Information 

Calibration of a direct reading instrument is critical to ensuring that the instrument is functioning 
properly. DO NOT use an instrument, which has not been factory calibrated within the time specifications 
of the manufacturer.  If the instrument can be calibrated by the user, it should be calibrated immediately 
prior to each use and the calibration checked after use. 

 
If exposure to chemical vapors, other than those mentioned below, is anticipated, the appropriate material 
safety data sheet (MSDS) should be consulted. 

 
1. Oxygen 

Oxygen is the first test that is to be performed prior to entry into a confined space.  Oxygen tests 
are also required before entering any of the following: 

 
Ø Any vessel or confined space purged with carbon dioxide, nitrogen or similar type of inert gas. 

 
Ø Any poorly ventilated area where the air may be diluted or displaced by gases or vapors of 

volatile materials. 
 

Ø Situations where the oxygen may be consumed by chemical, biological, or physical processes. 
 

Testing instruments, which may be used, include the Gastech Model GX-82, and the GX-86, or 
equivalent direct-reading instruments.  Personnel entry will not be permitted when oxygen levels 
are less than 19.5 percent by volume. Also, entry should not be made into spaces when oxygen 
levels are greater than 23.5% as this constitutes a fire or explosive atmosphere. 

 
Symptoms of anoxia (a condition where insufficient oxygen reaches the body tissues) begin to 
appear at oxygen levels of 16% and lower.  The symptoms of anoxia may be classified as follows: 

 
STATE OXYGEN (% BY VOL.) SYMPTOMS 

1 12-16 Breathing and pulse rate increased, muscular coordination slightly 
disturbed. 

2 10-14 Consciousness continues, emotional upsets, abnormal fatigue upon 
exertion, disturbed respiration 

3 6-10 Nausea and vomiting, inability to move freely, loss of 
consciousness may occur; may collapse, although aware of 
circumstances, be unable to move or cry out. 

4 Below 6 Convulsive movements, gasping respiration, respiration stops and, 
a few minutes later, heart action ceases. 
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EXHIBIT 2 – (Page 3 of 6) 
 

2. Hydrogen Sulfide 
Hydrogen sulfide (H2S) is a colorless gas with a rotten egg odor at low concentrations.  Hydrogen 
sulfide is heavier than air; therefore it may remain at the bottom of the air space and not mix with 
air throughout the space.  This gas is extremely toxic and must be treated with great respect and 
extreme caution.  The odor is noticeable in amounts as low as 0.001 ppm; however, high 
concentrations can cause olfactory, therefore the detection via sense of smell can not always be 
relied on.  Concentrations exceeding 600 ppm can cause unconsciousness, and death can occur 
within a few minutes to persons who remain in such areas. 

 
The following are signs and symptoms associated with breathing various concentrations of H2S. 

 

Hydrogen Sulfide Concentration in 
parts-per-million of Air (ppm) 

Effect 

0.001 
 

Odor similar to rotten eggs. 

10-150 Eyes and respiratory tract can be irritated.  Loss of smell begins to occur at the  
upper end of this range. 

150-300 
 

Nose and throat are irritated. May cause serious eye inflammation. 

300-600 
 

After 30 minutes to one hour, loss of consciousness occurs.  Death may result. 

600-1000 
 

Within a few minutes unconsciousness occurs. 

Greater than 1000 
 

Immediate collapse. 

 
Tests for H2S are performed using the Gastech GX-82, GX-86, or equivalent direct-reading 
instrument.  If colorimetric detector tubes are used, refer to detector tube handbook to determine 
the effect of S02 interference. The exposure limit is 10 ppm as an 8-hour time-weighted average 
(TWA). 

 
3. Total Hydrocarbons (gasoline, kerosene, etc.) 

When monitoring for the lower explosive limit, the instrument may indicate the presence of a 
flammable vapor when hydrocarbons are present.  However, explosimeters are neither sensitive 
nor specific enough to monitor exposure.  That is, explosimeters measure in percent by volume 
while, when monitoring for exposure, we are typically concerned with concentrations in parts-per-
million of air.  There is a factor of 10,000 difference between a part-per-million and percent by 
volume measurements. 
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Use of respiratory protection will depend not only on the total hydrocarbon concentration, but also 
on the concentration of the specific components.  As a result, detector tube sampling for a variety 
of compounds should be performed when concentrations and composition of the airborne 
hydrocarbons is unknown. 
 

4. Benzene 
Benzene is a colorless, highly flammable, aromatic liquid present in various products.  Benzene is 
very volatile (vapor pressure = 75 mm Hg). 

 
Benzene can effect the bone marrow.  Repeated or prolonged exposure to benzene, even at 
relatively low concentrations (less than 100 ppm) may result in various blood disorders ranging 
from anemia to leukemia. 

 
The permissible exposure limit (PEL) for benzene is 1.0 ppm as an 8-hour, time weighted average. 

 
Colorimetric indicator tubes are available for benzene.  Keep in mind that detection tubes will err 
on the high side due to potential interference from other hydrocarbons.  Screening for benzene 
using detector tubes can give the user an indication of the potential benzene present in a timely 
fashion. Additionally, air samples for benzene can be collected in Tedlar bags or by using 
calibrated vacuum pumps and drawing air through activated charcoal as a collection media.  The 
air samples are analyzed in the laboratory using a gas chromatograph (GC).  GC analysis is the 
method of choice for benzene when an accurate level needs to be established since a number of 
hydrocarbons can interfere with the detector tube method resulting in false positives. 

 
5. Other Aromatics: Toluene and Xylene 

Aromatics are clear, colorless liquids with a rather pleasant odor.  Tests for aromatics such as 
toluene and xylene can be made using detector tubes.  Detector tubes are preferred because they 
tend to be specific, and provide a relative quick indication of airborne concentrations.  Typically 
aromatics present a breathing hazard at much lower concentrations than they would pose a 
flammability hazard.  If the presence of any of these materials is possible or suspected, a test 
should be performed.  If concentrations greater than the PEL are detected, and ventilation does not 
control the airborne concentrations, respiratory protection is needed. 
 
The exposure limits are as follows: 

 Toluene - 100 ppm (TLV) and 200 ppm (PEL) 
 Xylene - 100 ppm (TLV and PEL) 
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With respect to detector tube testing, benzene, toluene and xylene interfere with each other; and 
hexane interferes with the determination of all three.  When utilizing detector tubes be aware of 
potential interferences.  

 
6. Carbon Monoxide 

Carbon monoxide (CO) is an odorless, colorless and non-irritating toxic gas.  Symptoms of 
exposure are typically headache and tiredness.  Carbon monoxide is a normal product of 
incomplete combustion.  Monitoring for carbon monoxide should be performed prior to entering 
any space where there has been a fire, where combustion engines were or are operating, any space 
with combustion heaters, and any space where there is a potential for combustion gases to enter. It 
is also possible for CO to accumulate in vehicle cabs and where forklift trucks or other gasoline or 
diesel engines are operated in enclosed spaces. 

 
The Threshold Limit Value for carbon monoxide is 25 ppm and the OSHA PEL is 50 ppm.  Both 
are 8-hour time-weighted averages.  There are generally no interferences on detector tubes when 
analyzing for CO.  Tests for CO can also be conducted using the GasTech Model GX-86 or 
equivalent. 

 
7. Carbon Dioxide 

Carbon dioxide can cause death when encountered in high concentrations due to asphyxiation by 
displacing oxygen.  It is a weak narcotic at 30,000 ppm (3 percent), decreasing the acuity of 
hearing and increasing blood pressure and pulse.  At 50,000 ppm (5 percent), a 30-minute 
exposure may be intoxicating; and at 70,000 to 100,000 ppm (7 to 10 percent), it may produce 
unconsciousness after 15 minutes.  The permissible exposure limit for an 8-hour day is 5,000 ppm 
(0.5 percent). 

 
Monitoring for carbon dioxide can be performed using direct-reading instruments or detector 
tubes. 

 
8. Sulfur Dioxide 

Sulfur dioxide (S02) has irritating qualities and cannot be tolerated.  The Threshold Limit Value as 
an 8-hour TWA is 2 ppm, while the OSHA PEL is 5 ppm.  Although this may be tolerable from a 
health standpoint, the nuisance and discomfort caused will dictate the use of protective breathing 
equipment.  The IDLH concentration is 100 ppm. 

 
Detector tubes can be used to analyze for S02.  
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9. Hydrofluoric Acid 

Hydrofluoric acid is an extremely corrosive, colorless liquid which vaporizes at 68°F and forms a 
dense white cloud with a pungent odor.  Hydrofluoric acid is very corrosive to human tissue and 
with minor exposures the effects may be delayed, so medical attention should be sought with any 
exposure.  Hydrofluoric acid may be found in refineries.  Equipment, which has been in 
hydrofluoric acid service, must be neutralized and cleaned prior to entry of personnel.  A residual 
scale may be found on exposed metal surfaces.  This must be avoided as it may cause delayed 
burns.  Protective gear must be worn. 

 
The permissible exposure limit (PEL) as an 8-hour TWA is 3 ppm.  Personnel required to work in 
confined spaces with potentials to exceed the PEL should wear Level B protection. 

 
Tests for hydrofluoric acid vapors must be made with a hydrogen fluoride detector tubes. 

 
10. Ammonia 

No tests shall be made for ammonia since its odor gives warning of presence below injurious 
concentrations.  Injurious concentrations are not physically tolerable.  The TLV is 25 ppm and the 
PEL is 50 ppm as 8-hour time-weighted averages. 

 
11. Hydrogen and Acetylene 

Hydrogen gas is very light and will collect near the top of tanks, vessels or vertical lines.  Beside a 
severe fire hazard, hydrogen is also a simple asphyxiant.  It may be evolved by acid attack on iron 
or steel.  Where hydrogen is possible or suspected an atmospheric test specifically for hydrogen 
should be performed in addition to other monitoring requirements. 

 
The instruments used in testing for petroleum vapors will satisfactorily (with proper calibration 
curves) analyze for hydrogen or acetylene where the oxygen content does not exceed that in 
normal air. The Gastech Model GX-82 or model GX-86 when calibrated with methane will read + 
5 percent hydrogen.  When calibrated with hexane they will read 70 percent of the actual hydrogen 
concentration.  Equivalent monitoring instruments may also be used. 

 
If more than an occasional test for acetylene is required, a special instrument and probe that do not 
contain copper or silver should be used. 
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EXHIBIT 3 - CONFINED SPACE ENTRY PERMIT 

 
Date and Time Issued: 
 
 

Date and Time Expires: 

Client: 
 
 
Site Location and Description: 
 
 
Purpose of Entry (Task(s) to be Performed): 
 
 
Project Supervisor(s) and Phone Number(s): 
 
 

 
ENTRY TEAM MEMBERS AND ENTRY SIGN-IN AND SIGN-OUT:  Print the team member's name in the "Name" column 
and each team member is to initial their name to signify that they have read and understood the permit.  When entering the 
confined space, initial the "Entered" column, and when leaving the confined space, initial the respective "Departed" column. 
 

Entry Team Position Name with Initials Entered Departed Entered Departed Entered Departed 
 
Entry Supervisor 
 

       

 
Attendant 
 

  
The attendant is not authorized to enter the space under any circumstance. 

 
Entrant 
 

       

 
Entrant 
 

       

 
Entrant 
 

       

 
Entrant 
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EXHIBIT 3 (Page 2 of 4) 
 
EQUIPMENT AND PROCEDURES FOR ENTRY: The entry supervisor is to initial the "Required?" column to indicate the 
respective equipment or procedure is needed for the entry. 
 
 
Required? 

Procedure 
or Equipment 

Date/Time 
Completed 

Requirement 
Completed by 
(Initial) 

 
Required? 

Procedure or 
Equipment 

Date/Time 
Completed 

Requirement 
Completed by 
(Initial) 

 Lockout and/or 
Tag-out 
Completed 

   Protective Clothing   

 Line(s) Broken, 
Capped, Blanked 

   Emergency Retrieval 
Equipment and  
Lifelines 

  

 Purge-Flush and 
Vent 
 

   Rescue Personnel 
Notified 

  

 Ventilation 
Modification 
 

   Lighting (Explosion 
Proof) 

  

 Secure Area (Post 
& Flag) 
 

   Full Body Harness 
w/”D” ring 

  

 Breathing 
Apparatus 
 

   Respirator(s)   

 Communication 
(Specify): 
 

   Permit Posted at 
Entrance to Space 

  

 

EMERGENCY TELEPHONE NUMBERS: 

 

Rescue      Ambulance    Health and Safety    

 

Weather     Project Manager   Site Manager     

 

Client Contact    Entry Supervisor   Office Contact     
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AIR EVALUATION DATA:  The entry supervisor is to initial the following as appropriate:  
 
  ¨̈ Pre-entry and monitoring following breaks is required 
 
 ¨̈ Continuous monitoring is required 
 
 ¨̈ Periodic monitoring is required every    (specify interval between monitoring episodes). 
 

 
 

Parameter 

Action Level 
(Include 
Units of 

Measure) 

Monitoring or Sampling 
Device (Include 

Manufacturer, Model, 
and ID Number) 

 
Time of 

Measurement 

 
Concentration 
(Include Units) 

 
Time of 

Measurement 

 
Concentration 
(Include Units) 

 
 

   

 
 

   

 
 

Oxygen 

 
 

<19.5%  
or 

>23.5% 

 

 
 

   

 
 

   

 
 

   

 
 

Lower 
Explosive Limit 

 
 

10% 

 

 
 

   

 
 

   

 
 

   

 
 

Contaminant(s) 
(Specify): 

 
 

  

 
 

   

    
 

   

Contaminant(s) 
(Specify): 

   
 

   

    
 

   

 
 

   

 
 

   

 
 

Contaminant(s) 
(Specify): 
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SIGNATURE SECTION 
 

 
CONFINED SPACE ENTRY POSITION 

 

 
PRINTED NAME 

 
SIGNATURE 

 
Employee Conducting Monitoring 
 

  

 
Entry Supervisor Authorizing the Confined 
Space Entry:   
(By signing the entry supervisor acknowledges 
that all of the conditions and requirements of 
this permit have been satisfied and thereby 
grants permission for the entry.) 
 

  

 
Client Authorized Representative 
 

  

 
The permit is to be posted at the entrance to the space for the duration of the work.  Copies of this form are to be distributed as follows: 
 -One copy to the project file 
 -One copy to the Maxim Corporate Office 
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EXHIBIT 4 
SEWER PRE-ENTRY CHECKLIST 

 
Client/Project:              

Contractor:              

Job Location:  Date:       

Technician Name/Signature:            

 
A confined space either is entered through an opening other than a door (such as manhole or side port) or requires the use of a ladder or 
rungs to reach the working level.  This checklist must be filled out whenever the job site meets this criteria. 
 

 Yes  No  NA 
1. Did your survey of the surrounding area show it to  

be free of hazards such as drifting vapors from tanks,   ¨  ¨  ¨ 
piping or sewers? 

 
2. Is area likely to remain free of dangerous ¨  ¨  ¨ 

air contaminants while occupied? 
 

3. Did you test the atmosphere of the confined space   ¨  ¨  ¨ 
prior to entry? 
 

4. Did the atmosphere check as acceptable (no alarms given)? ¨  ¨  ¨ 
 
5. Will the atmosphere be continuously monitored while the ¨  ¨  ¨ 

space is occupied? 
 
Notice: If any questions are answered "No", do not enter, contact your immediate supervisor. 
 
Supervisor contacted Yes ¨  No ¨     Time      
 
Actions taken by Supervisor:             
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SOP - 11 LOCKOUT/TAGOUT SAFETY PROCEDURE 
 
1. SCOPE 
 

Lockout is a technique used to prevent hazardous energy from injuring or causing the death of a 
worker. A padlock is usually placed on a disconnect switch, circuit breaker, valve handle or other 
energy isolating mechanism, that is in the off or closed position. 

 
Tagout is a technique used to prevent hazardous energy from injuring or causing the death of 
workers. In a tagout, a written warning tag is placed on the energy isolating device, which is in the 
off or closed position.  Maxim requires both lockout and tagout, with the tag used as a means of 
identifying the lock and also for inspection purposes. 

 
This procedure covers lockout/tagout procedures for electrical and mechanical work conducted by 
Maxim employees or subcontractors on Maxim equipment, non-owned equipment, and equipment 
at client sites.  Work in a confined space at a client site may require lockout/tagout.  Following 
lockout/tagout procedures will reduce the risk of injury by uncontrolled electrical or mechanical 
energy. 

 
Lockout and tagout applies to any circumstance where: 

 
§ An employee must either remove or bypass machine guards or other safety devices, 

resulting in exposure to hazards at the point of operation. 
 

§ An employee is required to place any part of his body in contact with the point of 
operation of the machine or piece of equipment. 

 
§ An employee is required to place any part of his body into a danger zone associated 

with a machine operating cycle. 
 

This SOP applies to all types of work including confined space entry and entry into excavations 
and trenches. 

 
Since much of the work done by Maxim employees is as a contractor, all circumstances, which 
may be encountered at a work site cannot be addressed.  Therefore, this SOP will provide general 
lockout/tagout practices and procedures.  Questions regarding the applicability of lockout/tagout or 
lockout/tagout procedures for a specific project or task should be addressed with the Vice 
President of Human Resources or a qualified designee. 

 
 
 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\11lock) 

 
Procedure No. FHS-SOP-11 
Effective Date: 9-15-99 

 

 
FHS-SOP 11- LOCKOUT/TAGOUT SAFETY PROCEDURE    PAGE 2 OF 10 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

2. RESPONSIBILITIES 
 

2.1 Department Manager 
The Maxim Department Manager will evaluate the possibility of hazardous energy 
release during maintenance and operation of equipment within his department.  
Equipment requiring evaluation includes, but is not limited to: 

  
§ Ovens 
§ Stills 
§ Compression test equipment 
§ Marshall test equipment 
§ Drill press 
§ Metal saw 
§ Tensile strength test equipment 
§ Drill rigs 
§ Air Compressors 
§ Overhead Cranes, hoists and lifts 
 

 2. 1. 1 Inspection 
 

The Department Manager is responsible for requiring lockout/tagout for 
maintenance of equipment under his control.  When the lockout/tagout procedure is 
used, the Department Manager (or designee) is responsible for verifying that the 
procedure is being followed and the lockout/tagout device appropriate for the 
situation is being used.  This determination should be made by inspection of the 
process during use.  Inspection can be documented by initialing the lockout/tagout 
tag. 

 
2.2 Project Manager 

The Maxim Project Manager will evaluate the potential for hazardous energy release for 
each of the tasks to be performed as part of a project.  Tasks, which may involve release of 
hazardous energy include: 

 
2.2.1 Drilling near overhead power lines, non-destructive testing of process equipment or 

machinery in use, entry into sewage lift stations or water vaults or other confined 
space into which fluid may flow, opening of process equipment or piping testing of 
process equipment or piping. 

 
2.2.2 The hazard presented by uncontrolled energy release will be included as a physical 

hazard in the Site Specific Health and Safety Plan developed by the Project 
Manager prior to commencement of work on a project.  Lockout/tagout procedures 
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as outlined in Section 3 of this SOP will be used to control the energy release for 
the tasks affected. 

 
2.2.3 It is the responsibility of the Project Manager to specify the technique to be used 

for lockout/tagout for a particular task, to train employees on that technique prior 
to the job, and to inspect during execution of the task to determine that 
lockout/tagout was used correctly. 

 
2.2.4 Drilling near overhead power lines presents a unique hazard and may be handled 

either by lockout/tagout, use of a boot, or by distance, depending on conditions.  
Horizontal distance from the power line to any point on the drill rig must be 
maintained at least the height of the mast.  If that distance cannot be maintained 
(due to windy conditions or other) the power lines must be de-energized and locked 
out by a power company representative. 

 
2.2.5 The Project Manager is responsible for requiring lockout/tagout for tasks or 

maintenance of equipment under his control.  When the lockout/tagout 
procedure is used, the Project Manager (or his designee) is responsible for 
verifying that the procedure is being followed and the lockout/tagout device 
appropriate is being used.  This determination should be made by inspection of 
the process during use.  Inspection can be documented by initialing the 
lockout/tagout tag. 

 
2.3 Employee 

It is the responsibility of each Maxim employee to follow these rules for lockout/tagout: 
 

§ Identify potential hazards before beginning a task.  Notify the supervisor and/or 
client representative before beginning work if a hazard is uncontrolled. 

 
§ Respect lockout/tagout devices and techniques.  Use the techniques specified 

for the task at hand. 
 

§ If required, use the client lockout/tagout procedure and technique, otherwise 
use the Maxim procedure.  Know whose system you are to use. 

 
 

§ Even if the client states that energy is locked out, the Maxim employee must 
apply his lock or the one provided under the client program for his use. 

 
 

§ Do not allow another employee, supervisor or client to remove your lock.  Do 
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not remove another employee's or client employee's lock. 
 

2.4 Client 
It is the responsibility of the client to inform Maxim of potential energy release hazards 
related to the task Maxim is assigned.  Maxim will use the lockout/tagout procedure or 
procedures and devices developed by the client when required to by the client. 

 
3. LOCKOUT/TAGOUT PROCEDURE 
 

Only personnel who have received lockout/tagout training are authorized to work on, in, or around 
equipment, which meets the lockout/tagout circumstances described above. 

 
Each authorized person who performs work under the circumstances described above shall de-
energize the equipment and apply locks and tags to the energy-isolation devices. 

 
3.1 Lockout and Tagout Application 

The sequence of events for accomplishing lockout and tagout is as follows: 
 

3.1.1 Notify affected personnel of the pending activity. 
 

3.1.2 Operating personnel shall take necessary preparation steps to shut the equipment 
down and de-energize the equipment. 

 
3.1.3 Shut off and de-energize the equipment. 
 
3.1.4 Isolate and block as applicable the equipment from energy sources.  

Additionally, lines or equipment may be blocked and secured as applicable. 
 

3.1.5 Each person shall apply their personal lock, for which they have the only key, 
and tag to each energy-isolating device.  Note:  It is common that the application 
of several locks and tags may be required in order to ensure all energy-isolating 
devices have been locked and tagged. 

 
3.1.6 Release all sources of stored energy.  Again, there may be several. 

 
 

3.1.7 Verify that the isolation has been successful by testing the equipment.  This can 
be accomplished by attempting to start equipment by using the start/stop 
switches, attempting to open valves and so forth. 

 
3.1.8 Perform the necessary work. 
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3.2 Lockout and Tagout Removal 
 

3.2.1 Ensure machines or equipment components, including applicable guards, are 
operationally intact. 

 
3.2.2 Notify affected personnel that lockout and tagout devices have been removed 

and ensure all personnel are safely positioned or removed from equipment. 
 

3.2.3 Assure lockout and tagout devices are removed from each energy-isolating 
device by the person who applied the device. 

 
3.2.4 If the repair cannot be completed before the end of the shift, the personnel shall 

notify the supervisor or other competent and qualified person who is in charge 
of the equipment.  The supervisor notified is then charged with the control of 
the equipment under repair. 

 
3.2.5 The lock and tag should be removed by the person who installed it.  However, if 

it becomes necessary for anyone else to remove it, the following shall be 
followed: 

 
§ Removal shall be conducted by that person's supervisor only. Prior 

to the removal, all reasonable efforts shall be conducted by the 
supervisor to contact the person to determine why the lock and tag 
was not removed. 

 
§ The supervisor shall assure that the person is no longer at the site and 

therefore unable to remove the lock(s) and tag(s). 
 

§ If the person is contacted, the supervisor shall inform the person that 
the lock and tag are going to be removed. 

 
3.2.6 After lock/tag removal, the affected equipment shall be thoroughly inspected to 

ensure that it is safe to operate and to verify that all personnel are a safe distance 
from the equipment. 

 
3.2.7 The equipment can now be re-energized. 

 
 
 

This procedure is performed by the employee performing the maintenance or testing task 
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and signing the lockout/tagout tag.  The procedure is verified by the Maxim site supervisor 
or client supervisor.  Documentation is provided by the tag. 

 
3.3 Temporary Removal of Lockout/Tagout Devices 

If temporary removal of lockout/tagout devices is required in order to perform checks, 
verifications of operation, etc., the procedure must be carried out in this order: 

 
3.3.1 Remove all tools from the equipment or energy source area. 

 
3.3.2 Clear area of all employees. 
 
3.3.3. Remove the lockout/tagout device. 

 
3.3.4 Energize the equipment. 

 
3.3.5 Proceed with testing. 

 
3.3.6 De-energize and re-apply the lockout/tagout device according to the procedure 

above. 
 

This procedure is performed by the employee performing the maintenance or testing task and 
signing the lockout/tagout tag.  The procedure is verified by the Maxim site supervisor or 
client supervisor. Documentation is provided by the tag. 

 
4. TRAINING 
 

Since Maxim works as subcontractor to many clients in various tasks, training of Maxim 
employees under lockout/tagout will be the same whether the employee is authorized to perform 
lockout/tagout or merely affected by lockout/tagout.  Authorized employees are those who are 
charged with the responsibility for implementing the energy control procedures and performing the 
servicing or maintaining of equipment. Affected employees are those who must respect 
lockout/tagout devices.  Maxim employees may be authorized or affected at various times and on 
various projects. 
 
4.1 Initial and Refresher Training 

Initial training under lockout/tagout will be provided to new employees by the Maxim 
Department Manager if the employee is not trained under HAZWOPER.  

 
 
 

Refresher training for these employees will be provided as part of the monthly safety 
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meeting program or as arranged by the Department Manager. 
 

Lockout/tagout training is a part of the Maxim 8-Hour Refresher Course under the 
HAZWOPER regulation (29 CFR 1910.120).  Lockout/tagout initial and refresher training 
will be accomplished as part of the annual refresher for those Maxim employees trained 
under HAZWOPER. 

 
Documentation of this training will be maintained in the employee training files in the 
Corporate Office. 

 
4.2 Site or Task Specific Training 

Training in lockout/tagout techniques specific to a job, project or task will be performed 
during the site specific safety meetings prior to commencement of work on a project.  This 
training will be documented using the MAXIM Daily Project Safety Meeting form (see 
SOP - 18, Contractor Safety Under PSM or SOP - 1, Site Specific Health and Safety 
Plans). 

 
Documentation of this training will be maintained in the employee training files in the 
Corporate Office. 

 
5. LOCKOUT/TAGOUT DEVICES AND TECHNIQUES 
 

Lockout and tagout devices used should be chosen to fit the equipment and application necessary. 
All employees who are to use the devices must be trained in the use of the device prior to the job. 
Lockout/tagout devices must meet the following requirements: 

 
§ Durable - Lockout and tagout devices must withstand the environment to which they 

are exposed for the maximum duration of the expected exposure.  Tagout devices must 
be constructed and printed so that they do not deteriorate or become illegible, 
especially when used in corrosive or wet environments. 

 
§ Standardized - Both lockout and tagout devices must be standardized by either color, 

shape, or size.  Tagout devices must also be standardized according to print and 
format. 

§ Substantial - Lockout and tagout devices must be substantial enough to minimize early 
or accidental removal.  Locks must be substantial to prevent removal except by 
excessive force or special tools such as bolt cutters or other metal cutting tools.  Tag 
means of attachment must be non-reusable, attachable by hand, self-locking , and non-
releasable, with a minimum unlocking strength of no less than 50 pounds. 

 
§ The device for attaching the tag must also have the general design and basic 
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characteristics equivalent to a one-piece nylon cable tie that will withstand all 
environments and conditions. 

 
§ Identifiable - Locks and tags must clearly identify the employee who applies them.  

Tags must also warn against hazardous conditions if the machine or equipment is 
energized and must include a legend such as the following: DO NOT START, DO 
NOT OPEN, DO NOT CLOSE, DO NOT ENERGIZE, DO NOT OPERATE. 

 
§ Keys to locks may not be standardized.  Each lock should have one and only one key 

maintained by the person who placed the lock. 
 

5.1 Plug Locks 
This device prevents electric plugs from being connected to an outlet during equipment 
maintenance and repairs.  The disconnected plug is inserted into a small box, which is then 
locked by using any standard size lock.  This device is used to safeguard employees from 
sudden machine starts. 

 
5.2 Breaker, Fuse and Wall Switch Lockouts 

These lockout devices are designed specifically for locking out power in single or multi-
pole circuit breakers, fuses or wall switches.  Made of molded plastic, the devices snap or 
clamp over the breaker, fuse or switch.  When the devices are in place, an ordinary 
padlock may be attached to lockout power.  The devices may be brightly colored (usually 
red) as an added warning not to engage power in the breaker, fuse or switch.  These 
devices are designed for use by anyone who must lockout power in a circuit breaker, fuse 
or wall switch before beginning maintenance or servicing operations on any electrical 
machinery or equipment. 

 
5.3 Ball Valve Lockout 

This device will prevent the unauthorized operation of a ball valve, which must be locked 
out during repair or shutdown.  Ball valves are quick acting mechanisms which move from 
“open" to "closed" with a ninety degree rotation of its single arm handle.  This portable 
lockout device clamps the handle in its "closed' position, thereby assuring the machine it 
services will remain isolated from its energy source.  Some such devices can also lock the 
valve in its "open" position as an added capability for process control .  These devices are 
used to safe guard maintenance and operating personnel form unexpected start up of 
equipment which has been shut down for repairs. 

 
 
 
 

5.4 Wheel or Gate Valve Lockout 
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These dielectric plastic devices snap around the valve handle of wheel valves.  When in 
place, the lockouts make it impossible to turn the valve handle, thus locking out power 
from the machine or line.  Lockouts are available which can accommodate wheel valve 
handles of between one and one-half inch to 13 inches.  These are used to lockout 
machinery with gate valves. 

 
5.5 Key Lock Switches 

Key lock switches are available to prevent accidental operation of equipment during repair 
or shutdown.  They also prevent unauthorized use of equipment and permit removal of the 
key only when the switch is locked. 

 
5.6 Rotary Shackle Padlocks 

These padlocks are used as an integral part of a lockout/tagout program.  The colored 
padlocks attach to a lockout device in the locked position.  When the padlocks are on, the 
lockout device cannot be removed from the machinery.  The padlocks are color coded so 
that each employee who would be in danger if the machine started up suddenly can control 
the removal of the lockout. The padlocks are unlocked with keys.  These locks are for use 
when many workers must be protected in a lockout/tagout situation. 

 
5.7 Tags 

These tags are used as a temporary means of warning employees against operating, 
handling, or using equipment while it is being serviced.  Repair crews are assured of safe 
working conditions when tags on equipment prevent careless interference.  The tags are 
placed on the equipment with whatever lockout system is used, and bear a danger warning 
against operating the machine.  They are laminated for resistance to moisture, solvents, 
grease, oil, and many acids.  The tag also includes space on the back for keeping 
maintenance records. 
 

5.8 Lockout Valve - Compressed Air 
This safety lockout is designed to prevent the accidental operation of a pneumatic machine 
or components during repair or shutdown.  It consists of a level-operated air valve that can 
be locked open or shut.  Every worker around the machine must release the lockout with 
his own key before the valve can be opened .  A sliding-sleeve valve provides a simple, 
positive means of cutting off the air supply and simultaneously exhausting line pressure. 
The type of device is used to safe guard maintenance crews and operators while pneumatic 
machinery is shut down. 

 
 
 
 

5.9 Multiple Switch and Valve Lockouts 
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 This type of device eliminates the possibility that someone may throw a machine's electric 
control switch or operate a valve while others are servicing the same equipment.  The 
simple device consist of two pieces of formed steel which lockout the switch box and 
contain matching holes to accommodate several padlocks.  A padlock for each repairman is 
then inserted in the matching holes.  The switch lever cannot be operated until all the 
repairmen have removed their personal padlocks.  This is a positive means of preventing 
operation of process equipment or machinery while under repair. 

 
5.10 Line Blanking 

Line blanking is the use of blank flanges after bleeding lines to prevent the accidental re-
pressurizing or re-filling of lines or pipelines during maintenance. 

 
5.11 Blocks 

A block is inserted under a ram of a press or compression device to permit the operator or 
maintenance worker to work under the descending mechanism.  The block prevents any 
descending mechanism from accidentally falling due to gravity. 

 
REMEMBER: Some equipment may need several types of devices to control all the stored energy. 
Hydraulic and pneumatic devices may be involved in the operation of a piece of equipment as well 
as electrical devices.  Air or fluid under pressure in a hose, unsecured machine parts, or fluid in a 
pipeline are examples of potentially dangerous energy that must be released or controlled.  
Remember to discharge capacitors, ground circuits, and release pressure. 

 
6. WHEN IN DOUBT 
 

If an employee encounters a switch or valve in the off or closed position, but not locked or tagged, 
the employee should determine why the valve or switch is in the “energy off” position.  The 
employee should not proceed to move the equipment in to an "energy on" position, nor repair, test 
or perform maintenance tasks until the equipment is positively locked out. 
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SOP - 12 HAZARD COMMUNICATION PROGRAM 
 
1. INTRODUCTION 
 

Under the Occupational Safety and Health Administration (OSHA) Hazard Communication 
Standard, 29 CFR 1910.1200 and 29 CFR 1926.59 (Exhibit 1), each employer must provide 
information and training to employees concerning the hazards of chemicals that employees may 
exposed to in the work place. 

 
Maxim Health and Safety SOP - 12 is the written Hazard Communication Program which satisfies 
the requirements of the OSHA standard.  This SOP describes how labels, warnings, Material 
Safety Data Sheets (MSDS), and employee training are used to provide health and safety 
information to employees. 

 
2. HAZARD EVALUATION 
 

The hazard evaluation of a chemical by the manufacturer will be accepted as provided in their 
Material Safety Data Sheet (MSDS). 

 
3. MATERIAL SAFETY DATA SHEETS (MSDS) 
 

Material Safety Data Sheets (MSDS) give detailed health and safety information, physical hazards, 
precautions for handling chemicals, and emergency and first aid procedures.  Maxim is required to 
have material safety data sheets for hazardous chemicals used at all facilities.  Each Maxim 
department may order and use chemicals.  The manufacturer or supplier of the chemical will 
provide the MSDS.  The Maxim department manager is responsible for maintaining these material 
safety data sheets. 

 
When a new chemical is purchased by a department, the MSDS must be reviewed by the 
department manager or designee for new and significant health and safety information.  If there is 
no new information the MSDS shall be placed in the MSDS binder kept in that department.  If 
there is significant health/safety information the department manager or designee is responsible for 
communicating this information to the employees. 

 
3.1 Location of Material Safety Data Sheets 

Copies of MSDS for all hazardous chemicals, to which any employee may be exposed, will 
be kept in binders in work areas throughout the individual Maxim offices.  Employees 
must have access to the MSDS books at any time, during any shift.  A copy of any MSDS 
may be requested by any employee during the work shift.  An index of chemicals contained 
in the binder will be updated by each department annually. 



 
MAXIM TECHNOLOGIES, INC.   
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
PathLL8100\H&S\SOP\12HAZARD) 

 
PROCEDURE NO.FHS-SOP-12 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 12 HAZARD COMMUNICATION PROGRAM     PAGE 2 of 19 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

If an MSDS is needed for a purchased chemical and cannot be found in the MSDS binder, 
it can be obtained from the manufacturer.  The Human Resource Office will maintain 
generic MSDS files which may contain the MSDS of chemicals purchased and other 
chemicals not purchased by Maxim but encountered during the course of work for clients. 

 
3.2 Contents of a Material Safety Data Sheet 

The MSDS must be in English. MSDS's from various suppliers will look different, but 
each MSDS should include: 

 
§ Identity of the hazardous chemical 

 
§ Appropriate hazard warnings 

 
§ Name and address of the chemical manufacturer or importer 

 
§ Physical and chemical characteristics 

 
§ Health hazards 

 
§ Primary routes of entry 

 
§ OSHA PEL and ACGIH TLV 

 
§ Cancer risk as determined by NTP or IARC or by OSHA 

 
§ Precautions for safe handling 

 
§ Applicable control measures: engineering, work practices and PPE 

 
§ Emergency and first aid procedures. 

 
§ Date of preparation of MSDS and person responsible for the given information. 

 
Following is a description of sections, which may appear in the MSDS. 

 
3.2.1 Material Identification Section 

This section identifies the material and supplier.  The MSDS material must match 
the name on the container.  If the material has more than one name, each is listed. 
The chemical formula may be given.  For example, Brand Name: CLOROX, 
Chemical Name: Sodium Hypochlorite, Common Name: Bleach. 
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3.2.2 Ingredients and Hazards Section 
This section lists the individual hazardous chemicals in the product and their 
relative percentage of concentration.  The hazardous ingredients must be listed 
down to 1 %.  Any cancer causing ingredients must be listed, even in amounts as 
small as 1 percent. 
 
A list of health hazards must be given, including acute effects such as burns or 
nausea which occur immediately and chronic effects such as allergic reactions, skin 
problems, which build up over time. 

 
A list of physical and chemical hazards and characteristics (flammable, explosive, 
corrosive, etc.) must be provided. 

 
If established, the exposure limit is given.  For example, the phrase, "8 Hr TWA 
100 ppm or 300 mg/m" is a guideline establishing an exposure that should not be 
exceeded when averaged over an 8-hour workday. 

 
The phrase, "Rat, Oral, LD50: 200 mg/kg" means that 200 milligrams of the 
chemical per each kilogram of body weight is the lethal dose that killed 50% of a 
group of test rats.  These data are used to establish the degree of hazard to man. 

 
Exposure to certain hazardous materials may be acceptable, but only for periods of 
time and at concentrations not to exceed certain limits.  These limits are given on 
the MSDS. Exposure levels are set for healthy adult workers.  Exposure to more 
than one hazardous substance at a time can be especially harmful, because the 
combined effects may be more harmful than a single material.  For example, 
asbestos and tobacco smoke or chlorinated solvents and alcoholic beverages. 

 
An NFPA hazardous-rating fire diamond may appear, or the Hazard Rating 
Numbers.  This system is explained under the discussion of chemical labels in 
Exhibit 2 of this SOP. 

 
3.2.3 Physical Data Section 

This section includes physical information such as boiling point, solubility in water, 
viscosity, specific gravity, melting point, evaporation rate, appearance and odor.  
This information helps you predict how a material will act or react.  It is also 
helpful in selecting safety equipment, ventilation and emergency response (spill) 
equipment. 



 
MAXIM TECHNOLOGIES, INC.   
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
PathLL8100\H&S\SOP\12HAZARD) 

 
PROCEDURE NO.FHS-SOP-12 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 12 HAZARD COMMUNICATION PROGRAM     PAGE 4 of 19 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

Knowing physical data for a material can help you predict how a material will 
behave.  For example, butanol has a vapor density of 2.55, which is heavier than 
air (Air has a vapor density of 1).  This means that butanol vapor will hug the floor 
or ground and be difficult to detect by smell.  The butanol vapor can flow along the 
floor to a source of ignition and then flash back without ever being detected by 
smell. 

 
3.2.4 Fire and Explosion Data Section 

This section specifies what protective clothing or respiratory equipment fire 
fighters should use and what type of extinguishing materials should be used to fight 
a fire.  This MSDS information is needed in the event of a fire at your work place. 

 
3.2.5 Reactivity Data Section 

The information in this section should focus on other materials and circumstances 
that could increase the hazard when combined with the chemical.  This information 
is presented to help transport and store this material safely.  It will assist in the 
choice of materials for containers, shelving and transport (tubing and piping). 

 
3.2.6 Health Hazard Information Section 

This section describes all of the routes of entry to the body, which are pertinent to 
this chemical.  Both acute (immediate) and chronic (long-term) health effects must 
be stated.  If the material is carcinogenic, that fact must be stated.  Medical and 
first aid treatments will be described in this section. 

 
The information from this section should be supplied to health professionals in the 
event of exposure to the particular chemical. 

 
The primary entry routes into the body, specific organs likely to sustain damage, 
and medical problems that exposure can worsen should be stated. 

 
3.2.7 Spill, Leak, and Disposal Procedures Section 

This section contains information on safe work practices to follow in the event of 
an accident or spill and disposal of waste.  When cleaning up a spill it is important 
to safe guard your health and further damage to the environment.  The information 
provided will help you plan for an emergency and comply with federal, state and 
local regulations concerning spills and wastes. 

 
3.2.8 Special Protection Information Section 

If there are special engineering controls that your employer can implement to 
reduce worker exposure, they will be described in this section. 

 
 



 
MAXIM TECHNOLOGIES, INC.   
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
PathLL8100\H&S\SOP\12HAZARD) 

 
PROCEDURE NO.FHS-SOP-12 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 12 HAZARD COMMUNICATION PROGRAM     PAGE 5 of 19 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

3.2.9 Precautions and Comments Section 
This section will contain label information, DOT transportation requirements, 
RCRA waste codes (if any), how to dispose of empty containers, and other 
information that does not fit into any other section of the MSDS. 

 
4.  CONTAINER LABELING 
 

Most Maxim operations use chemicals which may be stored in various types of containers, 
including 55 gallon drums, 5 gallon pails, and 1 liter glass bottles.  Each container must be 
properly labeled.  Chemicals purchased directly from the manufacturer must be labeled.  The label 
must be prominently displayed and legible.  If the label is defaced or missing, the department 
supervisor or designee will re-label the container with the following information:  
 

§ The chemical name, 
  
§ hazardous ingredients,  

 
§ hazard warnings, and  

 
§ the manufacturer's name and address.   

 
This information can be obtained from the MSDS. 

 
Containers into which a chemical is transferred must also be labeled with the information stated 
above.  Any chemical which is being transported to a job site must also be properly labeled with a 
hazard warning, name of chemical, hazardous ingredients and the manufacturer's name and 
address.  The MSDS for each chemical being transported must also accompany the chemical. 

 
All containers that contain hazardous or non-hazardous waste must be labeled properly.  If the 
material is a hazardous waste, a label containing the following information must be placed on the 
container at the beginning of accumulation: 

 
§ Name of waste and EPA or State ID number 
 
§ Name and address of generator 
 
§ Generator ID number 
 
§ Accumulation start date 
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For non-hazardous waste, labels that state the material is "Non-Hazardous" shall be placed on the 
drums or containers.  All empty drums less than an inch of residue, previously containing a 
chemical, shall also be appropriately marked as "Empty". 

 
Maxim facilities do not have any pipelines or pipes that contain chemicals, but on some job sites 
employees may be working around pipes containing chemicals that are unlabelled.  In those cases, 
the Maxim employee may request information on the materials contained within the piping from 
the facility owner/operator or job-site superintendent. 

 
Maxim requires the use of either an NFPA label or HMIS label when the manufacturer’s label is 
defaced or when an unlabeled container must be labeled.  For large containers (drums), exterior 
packaging and placarding of vehicles carrying hazardous materials the DOT labeling system is 
required.  These labeling systems are described in Exhibit 2. 
 
Chemical labels use words, numbers and colors to quickly communicate the type of hazard and the 
degree of hazard that a chemical could present.  The label should always provide:  
 

§ The name of the chemical, 
  
§ Name and address of the manufacturer, and  

 
§ the physical and health hazards.  

 
The label might also include: important instructions for storing or handling the chemical, 
protective clothing and equipment that should be used when working with the chemical and 
suggested safety procedures. 

 
Colors show the type of hazard as follows:  
 

§ Blue = health hazard;  
 
§ Red = fire hazard;  

 
§ Yellow = reactivity hazard; and  

 
§ White = special hazard (NFPA) or protective equipment required (HMIS label only). 
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The numbers show the degree of hazard as follows:  
 

§ 0  =  MINIMUM HAZARD;  
 
§ 1  =  SLIGHT HAZARD;  

 
§ 2  =  MODERATE HAZARD;  

 
§ 3  =  SERIOUS HAZARD; and  

 
§ 4  =  SEVERE 

 
5. EMPLOYEE TRAINING AND INFORMATION 
 

5.1. Full Time, Part Time and Seasonal Employees 
Each new employee of Maxim who works with or around hazardous chemicals will receive 
OSHA Hazard Communication (HAZCOM) training.  Training shall be conducted during 
new-hire orientation or during the first week of employment.  An outline of Maxim’s 
safety training for new-hires is found in SOP-38. 
 
Hazard Communication (HazCom) will be conducted with all new employees hired into a 
position with the potential to be exposed to hazardous substances.  Training will be 
conducted in accordance with OSHA 29 CFR 1910.1200 and will consist of one of the 
following formats: video training in conjunction with corresponding written training 
packet; video training in conjunction with one-on-one training; interactive software training 
program; or solely one-on-one training. The format selected will be dependent upon 
resources available at the specific office location.  Regardless, the training format should 
be developed, approved or conducted by a qualified (as defined by OSHA) instructor. 

 
In addition to the general training outlined above, each new employee will be instructed to 
read this SOP (SOP-12, “Hazard Communication Program”). Each employee will 
verify his attendance and understanding of the training by signing the verification of 
training form (Exhibit 1).  This form includes information on the location of this Hazard 
Communication Program, the availability of the program, how the employee may obtain a 
copy, location of the MSDS for their work area, and who to ask for further information. 
This signed form provides documentation of training and is retained in the Maxim 
Corporate Office in the employee training files. 
 
 
 
 
Each new employee will be informed of the potential hazardous substances that they may 
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be exposed to and the related tasks where exposures may occur.  Each employee will be 
requested to review the related Material Safety Data Sheets (MSDS) and asked to sign and 
date the corresponding MSDS signature page. 

 
Prior to assignment to work with or around hazardous chemicals, the department 
supervisor will provide information on chemicals used for a specific task.  A table 
summarizing the characteristics and properties of the most commonly encountered 
chemicals in Maxim facilities is included in the Maxim Laboratory Chemical Hygiene 
Plan, SOP - 5. 

 
5.2 Contract Employees 

Persons under contract to Maxim working at Maxim offices or at semi-
permanent/permanent project offices, must also undergo a hazard communication briefing. 
This briefing will be conducted prior to commencement of work activities.  This briefing 
will be administered by the department supervisor or field project supervisor and will 
include: 
 

§ Location of the HAZCOM written program 
 
§ Location of MSDS files 
 
§ Location of hazardous chemicals 
 
§ Procedures for spills 
 
§ Emergency contacts 
 
§ Location of safety equipment 

 
Upon completion of the training, the contract employee(s) will document the training by 
his signature (Exhibit 1).  The form will be forwarded to the Maxim Corporate Office for 
record keeping. 

 
5.3 Training of Employees for Whom English is a Second Language 

All Maxim employees are required to speak English.  Employees are required to speak and 
understand verbal and written communication (signs and labels) concerning physical and 
chemical hazards.  However, for those employees for whom English is a second language, 
Hazard Communication training will be provided in Spanish using resources printed in 
Spanish. 
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6. HAZARDOUS NON-ROUTINE TASKS 
 

Occasionally, employees are required to do non-routine tasks at a job site.  Prior to starting work, 
the job-site supervisor will conduct a job-site safety meeting. The information will include:  
 

§ Specific chemical hazards at the job-site,  
 
§ location of MSDS, and  

 
§ protective/safety measures the employee can take to prevent exposure.   

 
The meeting and attendees will be documented in appropriate site documents, such as the field 
logbook, daily activity sheets, or the site health and safety plan documentation. 

 
7. NOTIFICATION 
 

Posters are located throughout each laboratory, which states that Maxim has a Hazard 
Communication Program and where to obtain information. (Apppendix A). 

 
8. CONTRACTORS AND OTHER EMPLOYERS ON MULTI-EMPLOYER WORK SITES 
 

On multi-employer work sites, Maxim and other contractors are responsible for complying with 
the Hazard Communication Standard.  This includes providing a copy of a Hazard Communication 
program and information on the hazards of materials brought onto the site by a contractor.  The 
Hazard Communication Program and MSDS will be made available, upon request, to any 
employee, his representative, the Assistant Secretary and the Director (of the Department of 
Labor), and other DOL representatives. 
 
8.1. Availability of MSDS and HAZCOM Program at the Jobsite 

Each department; Geotech, CME, Analytical, and Environmental that transports and uses 
chemicals on a job-site is required to carry and make available the Maxim Hazard 
Communication program and MSDS to any contractor, sub contractor or inspector who 
requests this information.  An information packet consisting of a copy of this SOP and 
Material Safety Data Sheets for materials transported to the job-site should be prepared by 
each department.  It is the responsibility of each Maxim employee to insure that the MSDS 
and Hazard Communication Program are taken to the job-site. 
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8.2. Other Hazardous Chemicals at the Jobsite 
In cases where hazardous chemicals used at a job-site are provided by another party, e.g., 
client/contractor, to Maxim employees, the client/contractor must provide information 
concerning the hazards of the chemicals.  If the information is not provided, the Maxim 
employee may request the information from the client/contractor. 

 
8.3 Labeling and Signs 

All on-site containers must be appropriately labeled as described in Section 4 and Exhibit 2 
of this SOP. 

 
All project trailers, which store or contain chemicals will post an OSHA Job Safety and 
Health Protection poster (Appendix A) and maintain MSDS for all chemicals on-site. 
 

9. DEFINITIONS 
 

9.1 Exposure  
The uptake of a chemical by the human body via any route of entry (inhalation, skin 
contact, ingestion or injection). 

 
9.2 Common name 

Any designation or identification such as code name, code number, trade name, brand 
name, or generic name to identify a chemical other than by its chemical name. 

 
9.3 Compressed gas: 

a. A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 
psi at 70 0 F(21.1 0 C); or 

 
b. A gas or mixture of gases shaving, in a container, an absolute pressure exceeding 

104 psi at 130o C (54.4o C) regardless of the pressure at 70o F (21.1o C); or 
 
c. A liquid having a vapor pressure exceeding 40 psi at 1000 F (37.8o C) as determined 

by ASTM D323-72. 
 

9.4 Container  
Any bag, barrel, bottle, can, cylinder, drum, reaction vessel, storage tank, or the like that 
contains a hazardous chemical.  For purposes of this document pipes or piping systems are 
not considered to be containers. 
 

9.5 Corrosive 
A substance that causes acute, possibly irreversible, damage to human tissue or containers. 
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9.6 Cutaneous Hazard 
A chemical which affects the skin (rashes, irritation, or defatting). 

 
9.7 Evaporation Rate 

The rate at which a substance changes from liquid to vapor state at room temperature. 
 

9.8 Explosive Chemical 
A chemical that causes sudden, almost instantaneous release of energy when subjected to 
sudden shock, pressure release, or high temperature. 

 
9.9 Combustible Liquid 

A liquid that has a flashpoint at or above 100o F (37.8o C), but below 200o F (93.4o C). 
 

9.10 Flammable Liquid 
A liquid having a flashpoint below 100o F (37.8 o C). 

 
9.11 Flammable Limits 

The range, upper and lower limits, expressed as a % vapor in air, of vapor and air mixture 
that will ignite or explode if a source of ignition is present.  This range extends from the 
lower explosive limit (LEL) to the upper explosive limit (UEL). 

 
9.12 Flashpoint 

The lowest temperature at which a flammable liquid gives off a sufficient vapor to form an 
ignitable mixture with air near its surface or within a vessel. 

 
9.13 Hazard Warning 

Words, pictures, symbols, or combination thereof appearing on a label or other appropriate 
form of warning which convey the hazards of the chemical in the container. 

 
9.14 Hazard 

There are six main types of hazards, which include corrosives, explosives, flammables, 
reactives, radioactives, and toxics.  The definition for each type follows. 

 
9.15 Corrosive 

Can burn eyes or skin. 
 

9.16 Explosive 
Violent expansion of gases 

 
9.17 Flammable 

May ignite at temperatures below 100o F. 
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9.18 Reactive 
May burn, explode or release toxic vapor if exposed to other chemicals, heat or water. 

 
9.19 Radioactive 

Emits harmful radiation. 
 

9.20 Toxic 
May cause illness or death. 

 
9.21 Hazardous Decomposition Products 

Hazardous materials that could be generated if the chemical is heated, burned, or allowed 
to react with other chemicals. 

 
9.22 Hazardous Polymerization 

An uncontrolled chemical reaction that releases great amounts of energy. 
 

9.23 Health Hazard 
A chemical for which there is statistically significant evidence based on at least one study 
conducted in accordance with established scientific principles that acute or chronic health 
effects may occur in exposed employees.  Health Hazards are illnesses or other health 
problems that could develop as a result of exposure to a hazardous chemical.  Health 
hazards may range from a headache or nausea, mild skin irritation to cancer or death. 

 
9.24 Immediate Use 

Means that the hazardous chemical will be under the control of and used only by the person 
who transfers if from a labeled container and only within the work shift in which it is 
transferred. 

 
9.25 Incompatibility 

Chemicals which should not be stored together or brought into contact due to their 
potential for reaction with each other. 

 
9.26 Labels 

Any written, printed, or graphic material displayed on or affixed to containers of 
hazardous chemicals. 

 
9.27 Manufacturer 

The producer (by manufacture or import) who introduces a chemical into commerce. 
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9.28 Material Safety Data Sheet (MSDS) 
Written or printed material and information concerning a hazardous chemical.  The 
responsibility for providing an MSDS to the purchaser lies with the manufacturer. 

 
9.29 OSHA 

Occupational Safety and Health Administration. 
 

9.30 Oxidizer 
A chemical other than a blasting agent or explosive that initiates or promotes combustion in 
other materials. 

 
9.31 Permissible Exposure Limit (PEL) 

Unless otherwise noted, PEL's are time-weighted average concentrations that must not be 
exceeded during any 8-hour work shift or a 40-hour workweek.  PEL's are established by 
OSHA and are enforceable by law.  The PEL values are found in 29 CFR 1910.1000, 
Table Z-1, Z-2 and Z-3. 

 
9.32 Physical Hazards 

Includes fire, explosion and sudden release of pressure such as compressed gas cylinder 
reactions or when a chemical burns, explodes or releases dangerous gases on contact with 
water, air or another chemical. 

 
9.33 Parts-per-million (ppm) 

Parts of a substance per million parts of air or water. 
 

9.34 Responsible Party 
Someone who can provide additional information on the hazardous chemical and 
appropriate emergency procedures, if necessary. 

 
9.35 Routes of Entry 

The route by which a chemical enters the body.  There are four routes of entry for 
chemicals to enter the body which include absorption, inhalation, ingestion and injection. 
The definition for each follows. 

 
9.36 Absorption 

From skin or eye contact. 
 

9.37 Inhalation 
From breathing in the contaminant. 
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9.38 Ingestion 
Entering the digestive tract as the result of eating, drinking or smoking. 

 
9.39 Injection 

By entering through an open wound or as the result of being forced into the body 
hydraulically, pneumatically or through a hypodermic needle. 

 
9.40 TLV-C (Ceiling Exposure Limit) 

The concentration of a contaminant in air, not to be exceeded during any period of time, 
even instantaneously. 

 
9.41 TLV STEL (Short Term Exposure Limit) 

The short-term exposure limit or maximum concentration for a continuous exposure period 
of 15 minutes (with a maximum of four such periods per day, with at least 60 min between 
exposure periods, and provided that the daily TLV-TWA or PEL-TWA is not exceeded). 

 
9.42 TLV TWA (Threshold Limit Value/Time Weighted Average) 

The Time-Weighted Average concentration for an eight-hour workday and a 40 hour 
workweek, to which nearly all workers may be repeatedly exposed, day after day, without 
adverse effects.  The TLV is determined by the American Conference of Governmental 
Industrial Hygienists, and is not enforceable by law. 

 
9.43 Vapor Density 

A measure of the weight of a vapor compared to weight of an equal volume of air.  Vapors 
lighter than air will tend to rise and dissipate.  Chemical vapors heavier than air will 
concentrate in low areas and may become a hazard. 
 

9.44 Vapor Pressure 
The pressure exerted by a saturated vapor above its own liquid in a closed container.  
Vapor pressures are reported in millimeters of mercury (mm Hg) at room temperature 
unless otherwise stated.  Vapor pressure increases with temperature.  Vapor pressures vary 
inversely with boiling point.  Vapor pressure is an indication of how quickly a material 
will become airborne and thus how quickly a worker may be exposed. 

 
9.45 Work Area 

A room or defined space in a work place where hazardous chemicals are produced or used 
and where employees are present or may be present. 
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10. EXHIBITS 
 
 Documentation of Training 1 
 Description of Labels 2 
 
 
 
11. APPENDICES 
 
 OSHA Posters A 
 Applicable Standards: 29 CFR 1910.1200, 29 CFR 1926.59 B 
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EXHIBIT 1 
EMPLOYEE SAFETY TRAINING VERIFICATION FORM 

 
Name:        Office:        
 
Date Reported To Work:     Date of Training:       
 
I have been apprised of the following safety policies at Maxim Technologies by: 
 
       Title:         
 
1. Requirement for safety glasses with side shields or chemical splash goggles in required areas. 
 
2. No horseplay or loud, unruly behavior in the laboratory. 
 
3. Requirement for wearing personal protective equipment when appropriate. 
 
4. Availability of gloves and the requirement that gloves be worn when a potential skin exposure 

exists. 
 
5. Requirement to immediately report any accident or exposure to chemicals to your supervisor.  

Medical treatment will be made available to you on first report. 
 
6. Location of safety showers, eyewash stations, fire extinguishers, and emergency phone numbers. 
 
7. The location of MSDS pertinent to my work.          
 
8. Brief summary of 29 CFR 1910.120 (including OSHA standard, access to employee medical 

records, and exposure monitoring) 
 

a. A copy of 29 CFR 1910.120 is available in Health and Safety SOP 12 and may be copied 
using company facilities. 

 
b. Employee medical exposure and first aid, environmental monitoring and biological 

monitoring records are maintained by the Corporate Human Resources Office. 
 

c. These records are separate from confidential employee personnel records.  These records 
will be made available to you on request in a reasonable time, place, and manner.  A 
copy of these records may be provided to you or your facility upon request. 

 
 
 



 
MAXIM TECHNOLOGIES, INC.   
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
PathLL8100\H&S\SOP\12HAZARD) 

 
PROCEDURE NO.FHS-SOP-12 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 12 HAZARD COMMUNICATION PROGRAM     PAGE 17 of 19 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

Exhibit 1 (Page 2 of 2) 
 

d. The person responsible for maintaining these records and providing access is the Vice 
President of Human Resources:  

 
Name:          Phone:      

 
9. I have received Hazard Communication training which include MSDS training, laboratory safety 

(if applicable), eye safety and fire extinguisher training. 
 
10.  I know to ask my supervisor _________________________   for further information should I       

have any questions concerning my health or safety. 
 
11.   I know I can obtain a copy of the following items: 
 

§ Hazard Communication Plan 
§ Chemical Hygiene Plan 
§ Material Safety Data Sheets 
§ OSHA 29 CFR 1910,120 

 
 
Employee Signature:          Date:      
 
 
Trainer Signature:          Date:      
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EXHIBIT 2 
DESCRIPTION OF NFPA, HMIS, AND DOT LABELS 

 
A. NFPA And HMIS Labels 
 

The NFPA (National Fire Protection Association) has developed a system for indicating the health, 
flammability and reactivity hazards of chemicals.  The HMIS (Hazardous Materials Identification 
System) is similar.  Examples of both are included.  These labeling systems consist of a grouping 
of four color coded areas (red for flammability, blue for health hazards, yellow for reactivity and 
white for specific hazards).  Within each color coded area is placed a number (0 to 4) which 
signifies the severity of the hazard.  The name of the chemical appears at the bottom of the label. 
 
a. The red area contains the hazard rating for flammability.  The ratings are as follows: 
 

4 Danger:  Flammable gas or extremely flammable liquid. 
3 Warning:  Flammable liquid, flash point below 100°F 
2 Caution:  Combustible liquid, flash point between 100°F and 200°F 
1 Combustible if heated 
0 Not combustible. 
 

b. The blue area contains the health hazard rating according to the following: 
 

4 Danger:  May be fatal on sort exposure.  Special protective equipment may be required. 
3 Warning:  Corrosive or toxic.  Avoid skin contact or inhalation. 
2 Warning:  May be harmful if inhaled or absorbed through the skin. 
1 Caution:  May be irritating to lungs or skin on contact. 
0 No unusual hazard. 
 

c. The reactivity hazard is contained in the yellow area.  Reactivity is rated as follows: 
 

4 Danger:  Explosive material at room temperature 
3 Danger:  May be explosive if shocked.  Heated under confinement or mixed with water. 
2 Warning:  Unstable or may react violently if mixed with water. 

 1 Caution:  May react if heated or mixed with water but not violently. 
 0 Stable:  Not reactive when mixed with water. 
 
d. The white area contains information on specific hazards such as: 
 
 OX   oxidizer 
 ACID   acid 
 ALK  alkali 
 COR   corrosive 
 W  do not use with water 
 ---  radiation hazard 

 
Exhibit 2 (Page 2 of 2) 
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e. An alphabetical designation also appears on the label indicating the personal protective 

equipment that is required.  Prominently displayed in the work place is a protective 
equipment index chart which identifies the letter designation with a pictorial code 
representing the equipment required under that letter.  The designations are as follows: 

 
A. Requires eye protection 
B. Eye protection, gloves 
C. Eye protection, gloves, apron 
D. Face shield, gloves, apron 
E. Eye protection, gloves, dust respirator 
F. Eye protection, gloves, apron, dust respirator 
G. Eye protection, gloves, vapor respirator 
H. Splash goggles, gloves, apron, vapor respirator 
I. Eye protection, gloves, dust/vapor respirator 
J. Splash goggles, gloves, apron, dust/vapor respirator 
K. Air line hood or mask or SCBA, gloves, protective clothing, boots 

 X Ask your supervisor for special handling instructions. 
 
B. Department of Transportation (DOT) Labeling 

 
The requirements for labeling of packaging and placarding of transportation vehicles are defined in 
49 CFR 170 and following.  Some familiarity with the symbols and placards is useful in assessing 
the hazards of materials handled in closed containers. 
 
DOT labels are diamond shaped (square on point) labels having a black solid line border.  The 
color of the label, the printed information and symbols are defined by the DOT for specific uses.  
The DOT system designates 9 classes or divisions of hazardous materials: 
 
 Class 1 Explosives 
 Class 2 Gases 
 Class 3 Flammable Liquids 

Class 4 Flammable Solids, Spontaneously Combustible Materials, and Materials 
that are dangerous when wet 

Class 5 Oxidizers and Organic Peroxides 
Class 6 Poisons and Infectious Materials 
Class 7 Radioactive Materials 
Class 8 Corrosives 
Class 9 Other Hazardous Materials 
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SOP - 14 EMERGENCY PREPAREDNESS AND FIRE PROTECTION 
 
1. SCOPE 
 

This Standard Operating Procedure defines the elements of and provides a template for the 
required Emergency Action Plan for each facility and job.  This definition of Emergency 
Preparedness covers all recognized contingencies.  It is in compliance with all federal, state and 
local laws.  Specifically, this template is in compliance with 29 CFR 1910.38. 

 
2. PURPOSE 
 

The purpose of an Emergency Action Plan is to promote the safety of all employees, visitors, 
contractors, and vendors in our facility or at a job site under our site control in the event of a fire 
or other emergency. 

 
3. RESPONSIBILITIES 
 

3.1 Facility Manager 
The Facility Manager is responsible for development of a written (and up-dated) facility 
specific Emergency Action Plan, which includes:  posting of emergency telephone 
numbers; designating First Aid Responders; designating other members of the emergency 
team to secure a list of persons present on-site; securing a chemical inventory or MSDS 
book; serving as the Emergency Coordinator; training employees in the plan, and 
delegating initial training upon in-processing. 

 
The Facility Manager will assure that fire extinguishers are inspected annually by local fire 
equipment service companies.  The Facility Manager will also provide visual inspection of 
fire extinguishers each month.  The visual inspection will be documented by initialing the 
annual inspection tag over each month when visual inspection is performed. 

 
3.2 Project Manager 

The Project Manager is responsible to develop a written site-specific Emergency Action 
plan as part of the Project Health and Safety Plan.  Site specific emergency action is 
outlined in greater detail in Health and Safety SOP-1, “Site Specific Health and Safety 
Plans”. 
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3.3 Emergency Response Coordinator 
The Emergency Response Coordinator is designated by the Facility Manager to respond in 
the event of an emergency with knowledge and skills necessary to assess risk and hazard 
(from chemicals or physical hazards), control hazards, control the site, provide information 
to outside persons, contact other response personnel (such as public emergency response, 
fire, HAZMAT, police), and report the incident to the Health and Safety Officer, both 
verbally and in writing. 

 
4.0 ELEMENTS OF AN EMERGENCY ACTION PLAN 
 

4.1 Post Emergency Phone Numbers 
Local emergency response telephone numbers should include but are not limited to: fire, 
police, HAZMAT, ambulance, poison control.  Internal emergency contact numbers 
should also be posted including home and work numbers of all Emergency Response 
Coordinators for the facility, the Local Health and Safety Officer and the Facility Manager. 

 
4.2 Identify Evacuation Routes and Assembly Areas 

A map of the facility should be prepared showing the exits and safest evacuation routes. 
The outside assembly area for employees should be marked clearly.  This location should 
be chosen to place employees away from likely fire or explosion hazard and in full view of 
responding emergency personnel. 

 
4.3 Procedure to Account for Employees 

The Facility Manager shall delegate one person to assemble a list of employees, keep it 
current and exit the facility with it, should evacuation become necessary.  This person will 
be responsible for performing a headcount and determining if all personnel have exited the 
facility.  This information should be communicated to the Facility Manager and responding 
emergency response personnel. 

 
4.4 Major Fire Hazards and Their Control 

The Facility Manager shall keep a list of chemicals used in the workplace.  This list shall 
include materials that may present a fire hazard.  Employees should be apprised during 
training of the materials that may present a fire hazard and proper storage procedures for 
these materials. 

 
Potential ignition sources in the workplace should be identified in the emergency action 
plan.  These ignition sources include, welding, smoking, bunsen burners or gas jets. 
Methods to control procedures involving these ignition sources should be established. 
These methods can include restricting smoking to certain areas inside and/or outside, 
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posting of "Flammable Material in Use" and "No Spark or Open Flame within 25 ft." or 
other warning signs, or isolation of the process involving the ignition source. 
 

4.6 Housekeeping 
The Facility Manager shall control accumulations of flammable and combustible waste 
materials and residues so that they do not contribute to a fire or other emergency. 

 
4.7 Employee Alarm System 

The Facility Manager shall develop a method of audible alarm to signal employees to 
evacuate the facility.  The purpose of the alarm system is to provide reaction time for safe 
escape of employees from the workplace or the immediate work area.  It shall be capable 
of being perceived by all employees above ambient noise or light noise levels.  It should be 
distinctive and recognizable as a signal to evacuate the work area or to commence actions 
called for under the emergency action plan. 

 
Satisfactory alarm systems include: 

 
4.7.1 10 or Less Employees 

In offices with 10 or fewer employees, direct voice communication is an acceptable 
procedure for sounding the alarm. 

 
4.7.2 10 or More Employees 

In offices with more than 10 employees, the communication may be accomplished 
by using the public address system or intercom, provided that emergency messages 
have priority over all non-emergency messages (that is, telephone connections can 
be overridden). 

 
4.7.3 Other Devices 

Other devices that may be used are air horns, strobe lights, electronic alarms, or a 
combination of any of these. 

 
4.8 Develop Emergency Shutdown and Startup Procedures 

If the facility includes equipment or machinery which, if left in unattended operation, 
increases the risk to fire or other emergency personnel, the Facility Manager shall delegate 
a person or persons to logically shut down such equipment or machinery before leaving the 
workstation in the event of an evacuation.  However, logical shut down becomes of 
secondary importance if loss of life may result from delaying evacuation. 
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4.9 Train Employees and Contractors 
The Facility Manager shall train all employees annually (or delegate the responsibility) in 
the emergency action plan.  This training will be documented using the monthly safety 
meeting attendance form (See Section VIII, of the Maxim Health and Safety Manual).  
New employees should be trained during initial employee training as outlined in Health and 
Safety SOP-38, “Initial Safety Training for New Employees”.  This training can be 
accomplished by reading of the Facility Emergency Action Plan.  Verification of training 
can be accomplished by having the employee complete the questionnaire and five question 
written quiz on page 12 of this SOP. 
 
Contractors working at the facility should be instructed in the Emergency Action Plan, 
evacuation routes, and evacuation procedures to follow in the event of an emergency. 

 
4.10 Conduct Annual Preparedness Drills 

The Facility Manager shall provide for annual preparedness drills.  These drills can be 
scheduled by the Emergency Response Coordinator without prior announcement.  The 
Emergency Response Coordinator will document the results of the drill to the Health and 
Safety Officer.  This documentation shall include, but is not limited to, the following: 

 
Ø The date of the drill,  
Ø number of employees participating,  
Ø number of employees employed by the facility,  
Ø critique of results.  Such as: 
ü Did all employees present, exit?   
ü Did they report to the assembly area?   
ü Was the employee list brought to the assembly area?   
ü Was the Chemical Inventory brought to the assembly area?   
ü Was the exit orderly?   
 

This drill and review of the results can be used as a monthly safety meeting. 
 

4.11 Rescue and Medical Duties 
The Facility Manager may delegate at least one person as First Aid/CPR responder, 
provide outside training and post the name of the designated responder with the Emergency 
Action Plan.  In rendering First Aid or CPR, this employee will be acting as a Good 
Samaritan.  The Facility Manager may choose to rely on "911 " services for first aid and 
CPR. 
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4.12 Preferred Method of Reporting 
The Facility Manager shall determine the method of reporting an emergency, internally to 
the Maxim Corporate Office and externally to emergency response personnel.  This can be 
done in a variety of ways:  telephone, manual pull box alarm, public address system, or 
radio.  In addition, the hierarchy for reporting of an emergency should be determined by 
the Facility Manager, that is, who should be called first, management or public emergency 
response personnel. 

 
4.13 Persons/Job Titles for Further Information 

The persons and job titles who may be contacted for further information about the 
Emergency Action Plan and the duties under the Plan shall be a part of the Plan.  This list 
should include, but is not limited to, the Office Health and Safety Officer and the Facility 
Managers 
 

4.14 Management of Change 
The Facility Manager shall revise the written Emergency Action Plan when job title 
changes, personnel changes, or facility changes make portions of the Plan obsolete. 
Revised plans shall be immediately posted and employees trained in the revised plan.  It is 
recommended that an annual review of the plan be performed annually and updates made 
as needed. 

 
5.0 FIRE EXTINGUISHERS 
 

Fire extinguishers are located throughout each Maxim facility.  All company pickup trucks, drill 
rigs, trailers, or other rolling stock will carry a fire extinguisher on board. 

 
5.1 Inspection and Maintenance 

The fire extinguishers are to be maintained in useable condition at all times.  Monthly 
visual inspection will include determination of the following: condition of charge, pin in 
place, hoses in good condition and intact, and that the equipment is wall mounted and not 
obstructed (if for use indoors). 

 
5.2 Distribution and Wall Mounting 

Fire extinguishers located for use inside a Maxim facility shall be wall mounted.  Fire 
extinguishers will be of the Class A, B, C, D (or a combination) and be distributed on the 
basis of the hazards present.  Class A, B, C, or combination fire extinguishers shall be 
distributed such that the travel distance for employees from the hazard area to any 
extinguisher is 50 ft or less.  Class D extinguishers shall be distributed such that the travel 
distance from a combustible metal working area to any extinguisher is less than 75 ft. 
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5.3 Storage of Flammable Liquids 
Storage of flammable and combustible liquids in Maxim facilities shall be in approved 
containers and in quantities in compliance with local regulations and the Uniform Fire 
Code (UFC). 

 
5.4 Response to Fire 

In the event of a fire, the employees in the area of the fire shall immediately determine if 
the fire is incipient and may be extinguished using a portable fire extinguisher.  If the fire 
is small or incipient, the employee may attempt to extinguish it using the fire extinguisher. 
If the fire is large, the employee should immediately notify the Facility Manager to seek 
local assistance (911) and evacuation of the facility. 

 
5.5 Reporting 

The Maxim Corporate Health and Safety Office shall be notified immediately in the event 
of a fire.  Fire events should be reported using the Maxim Accident Report Form. 

 
5.6 Training 

Employees will be trained upon initial employment and annually in the general principles 
of fire extinguisher use, the hazards of incipient stage fire fighting, and fire hazards of the 
materials and processes in the workplace. 

 
6. EMERGENCY ACTION PLAN TEMPLATE 
 

The following may be used as a template for the local facility emergency action plan.  If an 
alternate written plan is in place, a copy should be forwarded to the Maxim Corporate Office for 
approval. 
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EXHIBIT 1 
EMERGENCY ACTION PLAN TEMPLATE 

 
MAXIM TECHNOLOGIES, INC.  
ADDRESS:             

FACILITY MANAGER:           

HOME PHONE:            

NUMBER OF CURRENT EMPLOYEES:         

DATE:             

 
Emergency Phone Numbers 
 
Fire Department Emergency:           
 
HazMat Emergency:             
 
Poison Control:            
 
Ambulance:          
 
Police:          
 
Maxim Health and Safety Officer:(Name)         
 
(Work Phone)   (Home Phone)      
 
Maxim Emergency Response Coordinators:  
 
Name Job Title Work Phone Home Phone 

 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
_______________________________________________________________________________________ 
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EXHIBIT 1 (Page 2 of 5) 
 
Evacuation Routes and Assembly Areas 
Attached is a diagram of the facility. Exit routes are marked in red.  The assembly area is designated as 
such.  This diagram is posted in employee areas such as the lunchroom and on employee bulletin boards. 
 
Procedure to Account for Employees 
 
When employees have assembled at the designated area, the Emergency Response Coordinator or his 
alternate (or designee) will use the list of employees on-site, and visitors, contractors, and vendors to 
determine if all persons are accounted for. 
 
Person responsible to exit with list of names of employees onsite, visitor, contractors, and vendors on-site 
at the time of the emergency: 
 
Name:     
Job Title:     
 
Method for Alerting Employees 
 
The method used in this facility to alert employees and provide reaction time to evacuate the facility is:  
 
          
 
          
 
          
 
Emergency Shutdown and Startup Procedures 
 
Person responsible to exit with MSDS or Chemical Inventory: 
 
Name:        
 
Job Title:        
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EXHIBIT 1 (Page 3 of 5) 
 
The equipment to undergo logical shut down is listed below along with the person responsible.  This 
shutdown procedure is to be used in the event the evacuation of the facility is required due to fire or other 
emergency.  However, the first priority is preservation of human life. 
 
Item Person Responsible/Job Title  Procedure 
 
         

         

         

          

 
Employee and Contractor Training 
 
The facility manager is responsible for training of employees and contractors on the emergency action 
plan.  Employees shall be trained initially, on first assignment or employment and annually thereafter. The 
training may take place as a monthly safety meetings.  The facility manager may delegate this training 
responsibility to the facility administrator during in-processing of new employees, and each department 
manager for annual training and training of contractors. 
 
The training will be documented by signature of attendees using the Monthly Safety Meeting 
documentation form.  Initial training may be accomplished by reading of the Emergency Action Plan and 
documented by signing of the attached form.  Contract employees will be trained by the Maxim supervisor 
and training will documented by signing the attached verification of training form. 
 
Annual Preparedness Drills 
 
 
The last executed preparedness drill occurred on      
 (date) 
 
 
The next annual preparedness drill will be conducted on or before       
 (date) 
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EXHIBIT (Page 4 of 5) 
 
Rescue and Medical Duties 
 
The following persons at this facility are trained in First Aid/CPR as noted.  These persons may perform 
these functions as a Good Samaritan. 
 
Name:        
 
Job Title: __________________________________ 
 
Name:        
 
Job Title: __________________________________ 
 
Name:        
 
Job Title: __________________________________ 
 
Name:        
 
Job Title: __________________________________ 
 
Preferred Method of Reporting 
In the event of an uncontrollable emergency, where delay could lead to further injury or property damage 
(such as, fire beyond the incipient stage, non-ambulatory injured person, uncontrollable bleeding, 
uncontrollable spill or leak, workplace violence situation) local authorities best equipped to handle such an 
emergency should be contacted first.  The employee assessing the situation is authorized to determine that 
he is unable to control the emergency without consulting a supervisor.  In other words, the employee is 
authorized to "see and flee" then notify local public emergency responders and Maxim management in that 
order. 
 
In the event of a controllable emergency (such as a spill which is controlled from spreading, ambulatory 
injured person, fire extinguished in the incipient stage), a Maxim supervisor should be notified first.  The 
supervisor then becomes the incident commander.  The supervisor (incident commander) will then notify 
the Health and Safety Officer and subsequently, his manager.  The ranking manager on-site will assume 
control of the incident until relived of that control, or until the incident is terminated. 
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EXHIBIT 1 (Page 5 of 5) 
 
Persons/Job Titles for Further Information 
 
The persons listed below can be contacted for further information about the Emergency Action Plan or 
an explanation of duties under the Plan. 
 
 
   Job Title: Health & Safety Director 
 
 
     Job Title: Facility Manager 
 
 
       Job Title:____________________________ 
 
 
       Job Title:____________________________ 
 
Management of Change 
 
This Emergency Action Plan will be amended by the Facility Manager or his designee when job titles or 
personnel changes occur, when responsibilities are reassigned, facility changes occur, or in the event of 
other significant changes which render portions of the Plan obsolete.  Any changes will be posted on 
employee bulletin boards, the emergency contact list will be revised and posted and retraining will be done 
at the next monthly safety meeting. 
 
Attach copy of diagram of facility showing exit routes and assembly point. 
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EXHIBIT 2 
VERIFICATION OF TRAINING 

 
Name:_________________________________________________________________________________ 
 
Location:_______________________________________________________________________________ 
 
Maxim Supervisor: Dept No.      
 

1. In the event of an emergency, I should evacuate the facility and assemble with other 
employees where? 

 
__________________________________________________________________________ 

 
2. I am / am not (circle one) a designated First Aid Responder. 

 
__________________________________________________________________________ 

 
3. The alarm for fire at this facility is: 
 
 _______________________________________________________________________ 

 
4. I have read the Emergency Action Plan for this facility. 

 
a. True  b.  False 
 
_______________________________________________________________________ 

 
5. The emergency telephone numbers are posted where? 

 
 _______________________________________________________________________ 

 
__________________________________________ 
Signature 
 
__________________________________________ 
Date 
 
Forward to Corporate Office 
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SOP - 24 ELECTRICAL SAFETY - Ground Fault Circuit Interrupters 
 
1. PURPOSE 
 

Over 300 work related deaths per year (in the U.S.) can be directly attributed to electrocution. The 
control of electrical hazards is an important part of the Maxim Health and Safety Program. 

 
Maxim employees may work near high voltage overhead power lines, at construction or 
environmental sites using portable electric tools, and in Maxim facilities using fixed electric tools 
and machines.  The metal parts of electric tools and machines may become energized if there is a 
break in the insulation of the tool or machine wiring.  The worker using these tools and machines 
is made less vulnerable to electric shock when a low resistance path from the metallic case of the 
tool or machine to the ground is established.  This is done through the use of an equipment 
grounding conductor, that is, a low resistance wire that causes the unwanted current to pass 
directly to the ground, thereby greatly reducing the amount of current passing through the body of 
the person in contact with the tool or machine.  If the equipment grounding conductor has been 
properly installed, it has a low resistance to ground, and the worker is protected.  However, if the 
insulation or grounding is compromised, the worker may suffer electric shock. 

 
2. RESPONSIBILITIES 
 

It is the responsibility of Maxim to provide a safe work environment for employees.  Maxim 
provides for the safety of employees while working at client sites through training in hazard 
recognition, in safe work practices to prevent exposure, in recognition of signs and symptoms of 
exposure, and proper hazard and accident reporting procedures. 

 
Even though Maxim employees may be operating portable electric tools at a client site, the 
responsibility for ground fault protection rests with Maxim.  Therefore, in accordance with OSHA 
regulations Maxim will provide a ground fault circuit interrupter for receptacle outlets in use and 
not part of the permanent wiring of the building or structure when they are not provided by the 
client. 

 
2.1 Department Manager / Project Manager Responsibilities 

It is the responsibility of the Department/Project Manager to provide ground fault circuit 
interrupters for use by Maxim employees in the field.  The Manager will identify, specify 
and purchase the GFCI needed. 
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The Manager will provide training to employees in the necessity and use of GFCI through 
the monthly safety meeting program or other established safety training forum.  On a 
project basis, training in GFCI may be refreshed using a tailgate safety meeting.  All safety 
meetings will be documented as required in Maxim Health and Safety Policy Manual 
Chapter VII1. 

 
2.2 Employee Responsibility 

As with any safety issue, it is the responsibility of each Maxim employee to use the 
equipment provided in the manner and for the purpose it was intended.  Equipment power 
cords and extension cords must be maintained in a safe manner, that is, free from nicks, 
cuts, and frays. Ground plugs shall never be removed from equipment power cords or 
extension cords.  If an employee finds equipment in poor electrical condition, he shall 
mark it "Out Of Service" or repair or replace it before use. 

 
3. DEFINITIONS 
 

3.1 Conductor  
A substance which offers very little resistance to current flow, such as, metals. 

 
3.2 Current  

Measured in amperes or milliamperes. 
 

3.3 Electromotive Force (EMF) 
Measured in volts. 

 
3.4 Electric Shock  

Electric shock occurs when the body becomes a part of the electric circuit.  The current 
enters the body at one point and leaves at another.  Shock normally occurs when a person 
comes in contact with both wires of the electric circuit, one wire on an energized circuit 
and the ground, or a metallic part that has become "hot" by being in contact with an 
energized wire while the person is also in contact with the ground. 

 
3.5 Ground Fault Circuit Interrupt (GFCI)  

GFCI is a fast acting circuit breaker that senses small imbalances in the circuit caused by 
current leakage to ground, and in a fraction of a second, shuts off the electricity.  The 
GFCI continually matches the amount of current going to an electrical device against the 
amount of current returning from the device along the normal electrical path.  Whenever 
the amount "going" differs from the amount "returning" by approximately 5 milliamps, the 
GFCI interrupts the electric power within as little as 1/40th of a second. 
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3.6 Insulator  
Insulator is a substance, which offers a high resistance to current flow, such as, bakelite, 
porcelain, pottery and dry wood. 
 

3.7 Resistance  
Resistance is measured in ohms, and is determined by : (1) the nature of the conductor; (2) 
the length and cross-sectional area of the conductor; and (3) the temperature of the 
substance. 

 
4. HEALTH HAZARDS FROM ELECTRIC SHOCK 
 

The severity of the shock received when a person becomes a part of an electric circuit is affected 
by three factors:   
 

§ the amount of current flowing through the body (measured in amperes);  
§ the path of the current through the body; and  
§ the length of time the body is a part of the circuit.   

 
Other factors, which may affect the severity of the shock are the frequency of the current, the 
phase of the heart cycle when shock occurs, and the general health of the person prior to shock. 

 
The affects experienced as a result of electric shock depend upon the type of circuit, its voltage, 
resistance, and amperage, pathway through the body, and duration of the contact.  Effects can 
range from a barely perceptible tingle to immediate cardiac arrest (see table below). 
 

EFFECTS OF ELECTRIC CURRENT ON THE HUMAN BODY 
Current Health Effect 
1 milliampere Perception of just a faint tingle 
5 milliampere Slight shock felt; not painful but disturbing; involuntary reactions 

to shock in this range can lead to injury 
6 – 25 milliamperes Painful shock, muscular control is lost 
9 – 30 milliamperes This is called the freezing current or “let go” range 
50 – 150 milliamperes Extreme pain, respiratory arrest, severe muscular contractions; 

individual cannot let go, death is possible.  If extensor muscles are 
excited by the shock, the person may be thrown away from the 
circuit. 

1000 – 4300 milliamperes Ventricular fibrillation (rhythmic pumping action of the heart 
ceases) muscular contraction and nerve damage occur; death is 
likely 

10,000 milliamperes + Cardiac arrest; severe burns and probable death 
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As the table illustrates, a difference of less than 100 milliamperes exists between a current that is 
barely perceptible and one than can kill.  Muscular contraction caused by stimulation may not 
allow the victim to free himself from the circuit, and the increased duration of exposure increases 
the dangers to the shock victim.  For example, a current of 100 milliamperes for 3 seconds is 
equivalent to a current of 900 milliamperes applied for 0.03 seconds in causing fibrillation.  Low 
voltage can be extremely dangerous because, all other factors being equal, the degree of injury is 
proportional to the length of time the body is in the circuit. LOW VOLTAGE DOES NOT IMPLY 
LOW HAZARD. 

 
5. CIRCUIT PROTECTION DEVICES 
 

Circuit protection devices are designed to automatically limit or shut off the flow of electricity in 
the event of a ground-fault, overload, or short circuit in the wiring system.  Fuses, circuit 
breakers, and ground-fault circuit interrupters are three well-known examples of such devices. 

 
Fuses and circuit breakers are over-current devices that are placed in circuits to monitor the 
amount of current that the circuit will carry.  They automatically open or break the circuit when 
the amount of current flow becomes excessive and therefore unsafe.  Fuses are designed to melt 
when too much current flows through them.  Circuit breakers are designed to trip open the circuit 
by electro-mechanical means. 

 
Fuses and circuit breakers are intended primarily for the protection of conductors and equipment.  
They prevent overheating of wires and components that might otherwise create hazards for 
operators.  They also open the circuit under certain hazardous ground-fault conditions. 

 
The ground-fault circuit interrupter, or GFCI, is designed to shut off electric power within as little 
as 1/40th of a second.  It works by comparing the amount of current going to electric equipment 
against the amount of current returning from the equipment along the circuit conductors.  The 
GFCI is used in high-risk areas such as wet locations, outdoor locations, and construction sites. 

 
6. CORRECTING ELECTRICAL HAZARDS 
 

6.1 Insulation 
Before an employee begins work with electric tools or machines, uses power cords, or 
performs work (maintenance) on electric tools or machines, he must inspect the tools, 
equipment or machines.  To avoid electric shock, he must make sure they are clean, dry 
and free of oily film or carbon deposits.  All hand tools should have insulated grips 
installed by the manufacturer.  A tool should not be use, which has cracks, tears or gaps in 
the insulation.  Tool insulation should not be improvised or modified in any way. 
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Employees should use non-conductive (fiberglass or wood) ladders if electric shock may be 
a hazard.  Aluminum ladders will conduct electricity. 

 
6.2 Guarding 

Employees should inspect tools and machines before use to see that electrical and other 
safety guards are in place. 

 
If moisture is a hazard in the work environment, electrical receptacles and power cords 
should be protected from rain, drips, leaks or other contact with water. 

 
6.3 Grounding 

OSHA requires, in 29 CFR 1910.304(f), that exposed non-current carrying metal parts of 
cord and plug connected equipment which may become energized shall be grounded if (1) 
operated in hazardous environments (flammable vapors, combustible dusts or fibers 
present); or (2) operated at over 150 volts to ground; or (3) it is equipment such as 
refrigerators, freezers, and air conditioners, clothes or dish washing or drying equipment, 
aquariums, hand held motor operated tools, equipment used in wet or damp locations, 
equipment used by employees standing on metal floors such as tanks or boilers, and 
portable lamps. 

 
Employees should use grounded outlets.  Employees should never remove the grounding 
post from a three prong plug, but rather use a standard plug adapter.  Employees should 
never use more than one adapter for each duplex outlet. 

 
Employees should not overload electrical outlets.  Extension cords should be the correct 
size and rating for the tool or equipment. 

 
7. TRAINING 
 

7.1 De-Energizing Electrical Equipment 
The accidental or sudden starting of electrical equipment can cause severe injury or death.  
Before any inspections or repairs are made, the current should be turned off at the switch 
box and the switch Locked and Tagged Out.  See SOP - 11 for further information on Lock 
Out / Tag Out. 

 
7.2 Tools 

Employees are responsible for the care and maintenance of their tools. Tools should be 
inspected before use for cut or frayed insulation on power cords, exposed terminals, and 
loose connections. Power tools should meet National Electric Code standards. 
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7.3 Protective Equipment 
Employees whose job requires them to work directly with electricity must use the personal 
protective equipment required for the job.  For certain tasks, this may include insulating 
boots and gloves.  At a minimum, all Maxim employees are issued and should wear non-
conducting hard hats, Type A or B, and ANSI approved safety glasses. 

 
Large metal belt buckles may contribute to accidental electrical contact.  Jewelry (chains, 
rings, and watches) may also contribute to electrical accidents and should not be worn on 
job sites where such hazards exist. 

 
7.4 Hazard Recognition 

The single most successful defense against electrical accidents is the continuous exercise of 
hazard assessment. 

 
Any type of moisture may provide a conductive path, which may result in electric shock. 
This includes wet clothing, wet hands, working in the rain, or standing in standing water. 

 
Flammable gases, combustible dust or fibers, and excess oxygen may be ignited by 
electrical sparks or motors. 

 
Poor lighting may cause a hazard at the job site.  Drilling should cease when ambient 
natural light is insufficient for safe work.  If portable lighting is used at any job site, it 
must be NEC approved for the application. 

 
8. SAFE WORK PRACTICES 
 

8.1 Lock Out / Tag Out 
Using locks and tags before working on circuits and equipment has proven to be a safe and 
effective way of reducing electrical accidents. 

 
8.2 Qualified Person 

A Qualified Person, according to OSHA, is an electrical worker who has formal training in 
hazard recognition, proper safe work practices and environmental knowledge of the work 
area.  This person must not only be trained on the equipment but also be familiar with the 
construction and operation of the particular equipment involved in the job.  It is possible to 
be considered a Qualified Person on one type of equipment and not on another. 
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The Qualified Person may: 
 

§ work on energized circuits or on equipment within ten feet of energized power 
lines; and 

 
§ use test equipment on circuit elements and equipment parts, as well as other 

hazardous tasks for which he is fully qualified. 
 

8.3 The Ten Foot Rule 
Workers not qualified to work near exposed energized or de-energized overhead lines must 
stay a minimum of ten feet away from any unguarded equipment.  Vehicles and mechanical 
equipment must also maintain a 10 foot safe distance. 

 
Masts of drill rigs should maintain 30 horizontal feet (or the height of the mast) distance 
from overhead power lines. 

 
9. OVERHEAD LINES 
 

If work is to be performed near overhead power lines, the lines should be de-energized and 
grounded by the owner or utility operator, or other protective measures should be provided before 
work is started. Protective measures (such as guarding or insulating the lines ) must be designed to 
prevent employees from contacting the lines or arcing of the lines to equipment.  OSHA states that 
unqualified employees (those not designated as a Qualified Person) and mechanical equipment 
must maintain at least 10 horizontal feet distance from the overhead lines.  If the voltage carried in 
the lines is over 50,000 volts, the horizontal distance should be increased by 4 inches for each 
additional 10,000 volts.  However, Maxim suggests 30 horizontal feet distance between overhead 
power lines and equipment operated by Maxim employees. 
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EXHIBIT 1 
SUMMARY OF 29 CFR 1926-404 (b) 

 
(b) Branch circuits - (1) Ground fault protection 
 
(i)  General. 

The employer shall use either ground fault circuit interrupters as specified in paragraph (b) (1) (ii) 
of this section or an assured equipment grounding conductor program as specified in paragraph 
(b)(1)(iii) of this section to protect employees on construction sites.  These requirements are in 
addition to any other requirements for equipment grounding conductors. 

 
(ii) Ground fault circuit interrupters. 

All 120 volt, single phase, 15 and 20 ampere receptacle outlets on construction sites, which are not 
a part of the permanent wiring of the building or structure and which are in use by employees, 
shall have approved ground fault circuit interrupters for personnel protection.  Receptacles on a 
two wire, single phase portable or vehicle mounted generator rated not more than 5 Kw, where the 
circuit conductors of the generator are insulated from the generator frame and all other grounded 
surfaces, need not be protected with ground fault circuit interrupters. 

 
(iii) Assured equipment grounding conductor program. 

The employer shall establish and implement an assured equipment grounding conductor program 
on construction sites covering all cord sets, receptacles which are not a part of the building or 
structure, and equipment connected by cord and plug which are available for use or used by 
employees.  This program shall comply with the following minimum requirements: 

 
 (A) A written description of the program, including the specific procedures adopted by the 

employer, shall be available at the job site for inspection and copying by the Assistant 
Secretary and any affected employee. 

 
 (B)       The employer shall designate one or more competent persons to implement the program. 
 
 (C) Each cord set, attachment cap, plug and receptacle of cord sets, and any equipment 

connected by cord and plug, except cord sets and receptacles which are fixed and not 
exposed to damage, shall be visually inspected before each day's use for external defects, 
such as deformed or missing pins or insulation damage, and for indications of possible 
internal damage.  Equipment found damaged or defective shall not be used until repaired. 
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Exhibit 1 (Page 2 of 2) 
  
 (D) The following tests shall be performed on all cord sets, receptacles that are not a part of 

the permanent wiring of the building or structure, and cord and plug connected equipment 
required to be grounded: 

 
  (1) All equipment grounding conductors shall be tested for continuity and shall be 

electrically continuous. 
 
  (2) Each receptacle and attachment cap or plug shall be tested for correct attachment of 

the equipment grounding conductor.  The equipment grounding conductor shall be 
connected to its proper terminal. 

 
 (E) All required tests shall be performed: 
 

 (1) Before first use; 
 

 (2) Before equipment is returned to service following any repairs; 
 
 (3) Before equipment is used after any incident which can be reasonably suspected to 

have caused damage (for example, when a cord set is run over); and 
 

 (4) At intervals not to exceed 3 months, except that cord sets and receptacles which are 
fixed and not exposed to damage shall be tested at intervals not exceeding 6 months. 

 
 (F) The employer shall not make available or permit the use by employees of any equipment, 

which has not met the requirements of this paragraph (b)(1)(iii) of this section. 
 
 (G) Tests performed as required in this paragraph shall be recorded.  This test record shall 

identify each receptacle, cord set, and cord and plug connected equipment that passed the 
test and shall indicate the last date it was tested or the interval for which it was tested.  
This record shall be kept by means of logs, color coding, or other effective means and 
shall be maintained until replaced by a more current record. The record shall be made 
available on the job site for inspection by the Assistant Secretary and any affected 
employee. 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
(Path:\8100\H&S\sop\27heat) 

 
Procedure No. FHS-SOP-27 
Effective Date: 9/15/99 

 
FHS-SOP 27- HEAT AND COLD STRESS AND BIOLOGICAL AGENTS  PAGE 1 OF 10 

  

 
NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE DISCLOSED OR REPRODUCED 
WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

HS-SOP-27 – HEAT AND COLD STRESS AND BIOLOGICAL AGENTS 
 

1. INTRODUCTION 
 
Inherent to the types of services performed by Maxim, is dealing with the wide variety 
of field conditions that may present themselves.  The purpose of this SOP is to provide 
general information related to heat and cold stress, as well as biological agents, to aid 
field personnel in assessing exposures and taking action to prevent illness or injury.  
Due to the range of geological locations in which Maxim operates, specific exposures 
and exposure potentials will vary greatly.  For the purposes of this SOP, exposures 
have been broken down into the following categories: 

 
♦ Cold Stress 
♦ Heat Stress 
♦ Biological Agents 
 
1.1 Thermal Stress Overview 

Thermal stress can be broken down into five zones along a continuum.  The 
middle zone, termed the comfort zone, is typically where most people report 
acceptable thermal sensations (neither hot nor cold).  On each side of the 
comfort zone are the zones termed the discomfort zones (one hot, the other 
cold).  In the discomfort zones, people report sensations of heat and cold along 
with discomfort.  Although most people can work in the discomfort zones 
without experiencing symptoms associated with heat or cold stress, these zones 
are associated with a decrease in productivity and an increase in accidents.  The 
outer zones of the thermal continuum are termed the health risk zones.  In the 
health risk zones, the likelihood of experiencing heat and cold stress and related 
disorders increases drastically.  People working in these zones have reached 
their adaptation limits and their capacity for work is severely limited.  There are 
no firm boundaries designating these zones because they are dependent on such 
variables as environment, individuals, and season.  Most safety goals are 
orientated towards limiting worker’s exposures to heat and cold stress associated 
with the discomfort zones.  However, work conditions do not always allow for 
exposures to be limited to the discomfort zones and on occasion exposures of 
workers may enter into the health risk zone.  When exposures enter the health 
risk zone they need to be managed and controlled to prevent heat and cold stress 
disorders. 
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1.2 Biological Agents 
Biological hazards such as snakes, ticks, spiders, rodents, and plants can pose a 
significant risk during field activities.  These types of hazards are location 
dependant and related to the environment, the climate, and the habitat unique to 
a given region.  Field guides are available and will give the species indigenous 
to different areas of the country. 

 
It should also be noted that individuals might react differently to the same 
exposure.  Some workers may have allergies and/or susceptibilities to plant 
exposures or insect stings/bites. 

 
2. EXPOSURE POTENTIALS 
 

2.1 Cold Stress 
For routine work outdoors, air temperatures routinely fluctuate between –20 and 
100 degrees F depending on the region of the Unites States.  Northern states 
especially need to consider the potential for cold temperatures during winter 
months.  However, it is also critical for workers in all regions of the country to 
consider such factors as altitude, wind and potential wet conditions as these 
variables affect the perceived temperature by altering the rate of heat loss from 
exposed skin. 
 
Even during summer months and associated average temperatures at normal 
altitudes, conditions of unusual cold can result when ascending to higher 
altitudes.  Wind also affects the perceived temperature.  Wind Chill Indices take 
into account both the temperature and wind speed giving a corrected 
temperature.  A wind chill index table can be found at the end of this SOP.  
Also, if an individual becomes wet they are more susceptible to symptoms 
related to cold stress.  

  
2.2 Heat Stress 

For routine work outdoors, air temperatures routinely fluctuate between –20 and 
100 degrees F depending on the region of the Unites States.  Although summer 
months typically exhibit temperatures associated with heat stress, it is not 
unusual for conditions to exist throughout the year, especially in the southern 
states, with the potential for heat stress.  Exposure potentials also increase with 
increased humidity, lack of cloud cover, increased work rate, and use of 
personal protective clothing.  Most fieldwork performed by Maxim employees 
requires a full work uniform, which may include full skin protection or 
protective coveralls over the work uniform. 
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2.3 Biological Agents 
Animal bites and insect stings are of concern during fieldwork.  Animals and 
insects may be present at any work site.  Specific animals and insects that may 
be present will be determined by the geological location of the site.  If the work 
site contains buildings or other man-made facilities, animals or insects may use 
the facilities as a place of lodging.  It is not unlikely to find mice, bees, etc. 
finding lodging and making nests in such locations. 
 
Not only do the actual animals pose a threat, but also animal droppings are of a 
biological concern for human exposure.  Maxim field personnel could be 
exposed to viruses, such as the hantavirus often carried by mice. 
 
Also of concern during field services is the exposure to plant irritants such as 
those found in poison ivy, poison oak, and poison sumac.  Contact with these 
plants can cause irritation even in the winter when there are no leaves present.  
The usual effect is dermatitis and inflammation of the exposed skin.  These 
irritants can be carried by smoke if the plant is burned and can cause internal 
respiratory problems if the smoke is inhaled.   

 
3. SYMPTOMS OF OVEREXPOSURE 
 

3.1 Cold Stress 
Hazards associated with cold stress are manifested in two distinct ways: 
systemic (hypothermia) and local (localized tissue damage).  There are different 
degrees of each depending on the level of exposure and the specific conditions.  
Degrees are also dependent on the individual worker’s condition and their ability 
to become acclimated.  Disorders and associated symptoms consistent with cold 
stress are given below: 

 
Ø Hypothermia:  Symptoms of hypothermia include chills and shivering; 

pain in and freezing of extremities; fatigue and drowsiness; lowered 
body temperature and slowed pulse and breathing, with the potential for 
unconsciousness and death.  Signs that a worker may be experiencing 
hypothermia include euphoria, weak pulse, slurred speech, shivering, 
collapse, unconsciousness.  (Body temperature less than 95 degrees F) 

 
Ø Frostbite:  Symptoms of frostbite include burning sensation at first, 

coldness, numbness, and tingling of the exposed area.  Signs that a 
worker may have frostbite include a change in the skin color (white or 
grayish yellow to reddish violet to black) and blisters.  The response to 
touch will depend on the depth of freezing. 
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Ø Frostnip:  Symptoms include possible itching or pain with signs of skin 
turning white. 

 
Ø Trench Foot:  Symptoms of severe pain, tingling and itching with signs 

of edema (swelling) and blisters.  Response to touch depends on depth of 
freezing. 

 
Ø Chilblain:  Symptoms include recurrent localized itching and painful 

inflammation.  Signs of exposure include swelling and severe spasms. 
 

Ø Raynaud’s Disorder:  Symptoms of this disorder include fingers 
tingling with intermittent blanching and reddening.  Signs that a worker 
has Raynaud’s disorder is evidenced by fingers that blanch with 
subsequent exposure to cold. 

 
3.2 Heat Stress 

Hazards associated with heat exposures are dependent on the conditions, the 
worker’s ability to become acclimated (ability to sweat more and therefore 
increase their cooling capability), the work rate associated with the task, and the 
amount of personal protective clothing required.  Disorders associated with heat 
exposures as well as related symptoms and signs of overexposure are detailed 
below: 
 
Ø Heat Stroke:  Symptoms include chills, restlessness and irritability.  

Signs that a worker is experiencing heat stroke include euphoria, red 
face, disorientation, hot dry skin, erratic behavior, collapse, shivering, 
unconsciousness and convulsions.  (Body temperature greater than 104 
degrees F.) 

 
Ø Heat Exhaustion:  Symptoms include fatigue, weakness, blurred vision, 

dizziness and headache.  Signs of a worker experiencing heat exhaustion 
include high pulse rate, profuse sweating, low blood pressure, insecure 
gait, pale face and collapse.  Body temperature of a person with heat 
exhaustion is typically slightly elevated. 

 
Note:  Although heat exhaustion is not as severe as heat stroke it should 
be noted that it is essential to treat heat exhaustion seriously, because 
once a person reaches this stage, they can accelerate rapidly into heat 
stroke. 
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Ø Dehydration:  A result of excessive loss of body fluid, dehydration has 
no early warning signs other than fatigue and dry mouth.  Signs include 
loss of work capacity and increased response time. 

 
Ø Heat Syncope:  Symptoms include blurred vision and brief fainting 

episodes while still at normal body temperatures.  The only associated 
sign is brief fainting or near-fainting behavior by an individual. 

 
Ø Heat Cramps:  Symptom and signs are painful muscle cramps or 

incapacitating muscle pains especially in the abdomen or fatigued 
muscles. 

 
Ø Heat Rash:  Symptoms include itching skin and reduced sweating with 

the sign of exposure being skin eruptions such as a red rash. 
 
3.3 Biological Agents 

Animal and snakebites can result in minor to severe puncturing or tearing of the 
flesh.  Primary concerns are the damage caused by the bite as well as potential 
transmission of disease or injections of venom.  
 
The main disease associated with animal bites is rabies.  Although rabies can 
infect any warm-blooded animal, those that commonly carry rabies include 
dogs, foxes, bats, skunks and raccoons.  A rabid animal will show lack of fear, 
aggression, a drooping or peculiar trotting gait, excessive salivation and unusual 
behavior. 
 
The severity of a snakebite will be dependent on the species, as some are fairly 
minor and others can be extremely poisonous.  Examples of poisonous snakes 
include different species of both the rattlesnake and copperhead. 
 
Insect stings and bites can cause localized swelling, itching and minor pain that 
can often be treated by simple first aid such as application of an ice pack.  More 
serious stings or bites such as those from scorpions and black widow or brown 
recluse spiders must be treated by a physician.  Bee and wasp stings can cause 
serious reactions, especially in individuals with allergies.  These reactions can 
affect the circulatory, respiratory and nervous systems leading to anaphylactic 
shock and/or death.  Tick bites can cause Rocky Mountain Spotted Fever or 
Lyme Disease.  Mosquito bites may cause malaria and equine encephalitis. 
 
Plants with thorns or bristles can cause cuts and scratches, which have the 
potential of developing infection.  Plant irritants, such as those found in poison 
ivy, oak and sumac, can cause severe irritation and inflammation of the skin. 
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4. PRECAUTIONS 
 

4.1 Cold Stress 
The following is an outline of precautions to take when work in cold 
environments is performed. 
 
Ø When air temperatures are below 41 degrees F workers should be aware 

that cold stress is a hazard.  Under these conditions proper clothing 
should be worn.  Proper clothing for the prevention of cold stress 
includes wearing layers of loose dry clothing with cotton or wool 
underlayers and a waterproof top layer.  It is also imperative that the 
head, hands, feet and face are kept covered. 

 
Ø In air temperatures below 36 degrees F, anytime clothing becomes wet, 

it must be replaced immediately and the person should be treated as if 
they are experiencing hypothermia. 

 
Ø When handling liquids with boiling points below 39 degrees F special 

precautions must be taken to ensure that clothing does not become 
soaked in the liquid because of the added danger of cold injury due to 
evaporative cooling effects. 

 
Ø During work in cold conditions, work/rest cycles and warm up periods 

should be established as part of the work plan.  Rest cycles should 
include the intake of  warm, sweet, non-caffeine containing drinks. 

 
Ø Work shall be arranged in such a way to prevent sitting still or standing 

still for extended periods of time. 
 

Ø The work rate should not be so high as to cause heavy sweating that will 
result in wet clothing.  If heavy work must be done, frequent rest periods 
should be taken and workers must be offered the opportunity to change 
into dry clothing if it does become wet. 

 
Ø Workers who are suffering from diseases or taking medication which 

may interfere with normal body temperature regulation should be 
excluded from work below 10 degrees F. 
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Ø All personnel required to go through decontamination procedures should 
be aware of the possibility of hypothermia.  As personnel move through 
the decontamination line and remove clothing and expose perspiration-
saturated clothing to the air, they could become hypothermic.  To avoid 
this, all personnel should move through the decontamination line as 
quickly as possible and into the support zone.  The support zone should 
be equipped with warm, dry clothing and a means of warming up. 

 
Ø Co-workers should be familiar with symptoms and signs related to cold 

stress and take notice if any member of the work party exhibits any of 
the signs.  If anyone exhibits any of the signs, they should be taken to an 
area out of the cold and warmed up.  If the symptoms are severe 
professional medical treatment should be sought immediately. 

 
Ø Treatment for frostbite includes warm the frozen body part quickly with 

sheets, blankets or warm (not hot) water.  Exercise the warmed body 
part but don’t walk on feet.  Elevate the frozen body part and cover with 
sterile cloths before moving.  Seek medical attention if needed.  DO 
NOT break blisters, go near a stove, rub body part or apply heat lamp or 
hot water bottles. 

 
Ø Treatment for hypothermia includes moving into a warm area and 

removing frozen, wet, or tight clothing.  Bundle in warm clothes or 
blankets and drink warm, sweet, decaffeinated beverage.  Seek medical 
attention. 

 
Note:  Temperatures given above are based on incorporation of wind 
chill indices. 

 
4.2 Heat Stress 

The following is an outline of precautions to take when work in hot 
environments is performed. 
 
Ø Fluid replacement is an important precaution for the prevention of heat 

stress.  A great deal of water and electrolytes are lost through the bodies 
cooling defense of sweating.  Individuals should replace these fluids by 
drinking small amounts of liquids as frequently as possible.  Appropriate 
liquids include water, flavored drinks such as diluted iced tea, artificially 
sweetened lemonade or commercially available fluid replacement drinks. 
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Ø Medical surveillance should be conducted on all personnel required to 
work in conditions where heat stress is a factor.  This will help 
determine individual predispositions that may make a person more 
susceptible to heat related disorders. 

 
Ø Whenever possible workers should wear cool lightweight clothing.  This 

does not allow Maxim personnel to disregard the necessity of required 
personal protective clothing and gear as determined by the work site. 

 
Ø Since work rates contribute to the body’s likelihood of a heat stress 

disorder, a rest break schedule should be established to allow for the 
body to cool down in between periods of work.  The following 
guidelines for rest cycles for workers wearing chemical protective 
coveralls can be used in establishing a rest cycle schedule. 

 
 Air Temperature*   Rest Cycle    

 
 90 degrees F or above After each 15 minutes of work 
 87.5 – 90 degrees F  After each 30 minutes of work 
 82.5 – 87.5 degrees F  After each 60 minutes of work 
 77.5 – 82.5 degrees F  After each 90 minutes of work 
 72.5 – 77.5 degrees F  After each 120 minutes of work 
           

 
* Note these conditions should take into the account the affects 

from humidity, percent sunshine, and work rates and adjusted 
accordingly. 

 
Ø Co-workers should be familiar with symptoms and signs related to heat 

stress and take notice if any member of the work party exhibits any of 
the signs.  If anyone exhibits any of the signs, they should be taken to an 
area out of the heat if possible and allowed to cool down.  If the 
symptoms are severe professional medical treatment should be sought 
immediately. 

 
Note: It is imperative that individuals experiencing signs of heat 
exhaustion be attended to immediately as heat exhaustion can progress 
rapidly to heat stroke which can be a life threatening condition. 

 
Ø Treatment for heat exhaustion includes removing the individual to a 

shaded or cool area, lying them down and removing outer layers of 
required clothing or loosening clothing and applying cool compresses. 
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Ø Treatment for heat stroke includes seeking immediate emergency medical 

attention and treating for heat exhaustion as outlined above until 
professional medical help is available.  In addition to the treatment for 
heat exhaustion, heat stroke treatment requires soaking the victim’s 
clothing with water and fanning the body to increase the cooling.  
Further treatment at a medical facility will be directed at the continuation 
of the cooling process and monitoring complications associated with heat 
stroke. 

  
4.3 Biological Agents 

Precautions to take with respect to biological agents include the following: 
 
Ø List all potential species present for the site in the site-specific health and 

safety plan.  The best method of avoiding these exposures is by knowing 
the preferred habitats of the likely species and how to recognize them.  
Information on animals, insects, plants, etc. indigenous to an area can be 
found in field guide handbooks. 

 
Ø Prior to commencing work at a site hold a safety meeting and discuss 

specific information pertaining to the potential species that may be 
present as well as results of potential exposures and precautions to take 
when working at the site. 

 
Ø Survey areas before entering and avoid contact with any hazardous 

agents. 
 

Ø Wear high boots or chaps and gloves if entry to a suspected snake area is 
anticipated. 

 
Ø Wear thick pants, boots, and gloves if poisonous spiders are anticipated. 

 
Ø Wear gauze mask if gnats or similar irritating insects are present. 

 
Ø Wear gloves, a long-sleeved shirt and pants of a heavy material such as 

denim, if it is necessary to inspect outlying areas with thorny or 
poisonous plants. 

 
Ø Identify individuals within the work team who may be allergic to wasp or 

bee stings and who may go into anaphylactic shock if bitten or stung.  
These individuals should be removed from the site immediately and 
emergency care sought if they are bitten or stung. 
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Ø To avoid tick attachment, workers should blouse the cuffs of their pants 

into their socks or boots and apply an adequate tick repellant onto pant 
legs, socks, and/or boots. 

 
Ø Treat minor insect bites and reactions from plants with conventional first 

aid treatment.  Any reaction more severe than localized swelling, 
itching, or minor pain should be treated by a physician.  All animal and 
snakebites should be treated by a physician. 
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EXHIBIT 1 
EQUIVALENT CHILL TEMPERATURE  

 

Equivalent Chill Temperature (ECT) in Degrees C for Different Combinations of Air 
Temperature and Air Speed (also known as the windchill index) 

  Air Temperature © 
  10 4 -1 -7 -12 -18 -23 -29 -34 -40 -46 -51 
  Air Temperature (F) 
  50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 
Air Speed             
m/s mph Equivalent Chill Temperature (ECT) (C) 
0.0 0 10 4 -1 -7 -12 -18 -23 -29 -34 -40 -46 -51 
2.2 5 9 3 -3 -9 -14 -21 -26 -32 -38 -44 -49 -56 
4.5 10 4 -2 -9 -16 -23 -31 -36 -43 -50 -57 -64 -71 
6.7 15 2 -6 -13 -21 -28 -36 -43 -50 -58 -65 -73 -80 
8.9 20 0 -8 -16 -23- -32 -39 -47 -55 -63 -71 -79 -85 
11 25 -1 -9 -18 -26 -34 -42 -51 -59 -67 -76 -83 -92 
13 30 -2 -11 -19 -28 -36 -44 -53 -62 -70 -78 -87 -96 
16 35 -3 -12 -20 -29 -37 -46 -55 -63 -72 -81 -89 -98 

>16 >35 -3 -12 -21 -29 -38 -47 -56 -65 -73 -82 -91 -100 
  Little Danger 

If exposures with dry skin 
and less than 60 min.  

Caution:  Avoid false sense 
of security. 

Increasing Danger 
Exposed flesh may 

freeze within 1 min. 

Great Danger 
Flesh may freeze within 30 seconds. 

 
CAUTION:  Trenchfoot and immersion foot may occur anywhere on this chart.  (Developed 
by the U.S. Army Research Institute of Environmental Medicine, Natick, MA). 
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FHS-SOP-31- WORK SITE MANAGEMENT 
 

1.0 INTRODUCTION 
 
A majority of the services provided by Maxim personnel are performed on client work sites.  
In some instances the client takes responsibility for the management of the work site.  In these 
instances, it is the responsibility of Maxim employees to understand and abide by all work site 
protocols established by the client or other designated authority.  However, in other instances it 
is the responsibility of Maxim personnel to develop and implement work site control and 
management. 
 
Proper work site control and management should have the following principles employed to 
ensure a safe work setting for Maxim employees and other personnel who may be present at 
the site: 
 

§ Site hazard analysis should be conducted prior to the commencement of work on 
any project.  The site hazard analysis should include determining the hazards that 
exist, the exposure potential that the hazards present and precautions to take to 
minimize or eliminate exposures.  Included in SOP-1; “Site Health and Safety 
Plans” is a worksheet (Exhibit 5 - Activity Hazard Analysis) to use when 
performing a site hazard analysis. 

 
§ Protocol for establishing training requirements for personnel who will have access 

to the site along with required work practices and PPE to be used during the 
performance of tasks at the site.  For a hazardous waste site, these issues are 
addressed as part of the site-specific health and safety plan. 

 
§ Methods for ensuring that unauthorized people do not enter the site. 

 
§ Security measures in place to provide guidance in responding to any incidents. 

 
§ Methods of communication that will be available at the site. 

 
§ Work zones established to minimize the exposure of unnecessary personnel to the 

hazards present. 
 

§ Management of equipment and waste at the site. 
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2.0 GENERAL SITE CONTROL 
 

2.1 Access Control 
Because the public is generally unaware of the hazards associated with on-site activities, 
access to work areas will be posted and restricted.  The client, the site health and safety 
officer or the project manager will be responsible for ensuring that only authorized 
individuals all allowed on site and that postings and barricade tape is placed as needed 
to ensure control of the site. 
 
Employees and contractors who are authorized to be on site will be required to read the 
Health and Safety Plan and be aware of the hazards involved with the site.   
 

2.2 Security Measures 
Every effort will be made to ensure security of equipment and the site.  Upon leaving 
the site the health and safety officer or the project manager will ensure that equipment 
and property is secured.  The Project Manager will coordinate with property owners to 
gain access to locked or secured areas as needed. 
 
During the project planning stages, the Project Manager will make arrangements with 
client contacts and local authorities, as required by the site, to be contacted in the event 
of an emergency at the site.  All site personnel will be instructed as to who should be 
contacted and under what circumstances. 
 

2.3 Communication  
The Project Manager will determine communication requirements specific to the site.  
Communication equipment requirements may include one or more of the following: 
 

§ Site telephone 
 
§ Cellular phone 

 
§ Two way radios 

 
§ Establishment of hand signals 

 
All site personnel will be instructed as to the communication equipment that will be 
maintained on site and its appropriate use. 
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3.0 WORK ZONES 
 

The level of personal protection expected to be required at most work sites is Level D.  On 
hazardous waste sites, in order to reduce the spread of contaminated materials to the clean 
area, zones will be delineated where different types of operations will occur.  The flow of 
personnel between the zones will be controlled by the Site Health and Safety Office (SHSO).  
The establishment of 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.  Although 
the following defined work zones may not be required on non-hazardous waste sites, Maxim 
personnel will still be required to delineate zones to prevent unnecessary personnel from being 
exposed to hazards. 
 
All project site personnel and their corresponding task assignments will be predetermined by 
the SHSO and approved by the Project Manager. 
 
3.1 Exclusion Zone 

The Exclusion Zone is the area where contamination does or could occur.  An 
Exclusion Zone will be established for all activities such as drilling, brush clearance, 
sampling activities, etc.  Access into the Exclusion Zone will be controlled to ensure 
that all personnel entering the area are wearing the proper protection as designated for 
the hazards expected (e.g., chemical resistant clothing, respirators if needed, hard hat, 
gloves, safety glasses, etc.).  Unprotected onlookers should be located at least 50 feet 
upwind of the operation being performed.  The use of any flames, smoking, eating, 
drinking, and the use of contact lenses or cosmetics will not be permitted in this zone. 

 
All hazardous operations will be halted when visitors or non-operational personnel are 
within a 50-foot radius upwind or downwind from the activity. 

 
3.2 Contamination Reduction Zone 

The Contamination Reduction Zone, when needed, will be positioned between the 
Exclusion Zone and the Support Zone.  All decontamination will be conducted in this 
area. 

 
This zone will also be the location where a final check of all PPE and operations 
equipment is made before entry into the Exclusion Zone is permitted. 

 
The Contamination Reduction Zone will surround the Exclusion Zone and the 
decontamination area will be upwind from the Exclusion Zone. 
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3.3 Support Zone 
The Support Zone will be the remaining site area outside the Exclusion Zone and the 
Contamination Reduction Zone.  Break area, operational areas, and support facilities 
will be located in this zone.  No personnel or equipment will be permitted to enter the 
Support Zone from the Exclusion Zone without passing through the personnel or 
equipment decontamination stations.  The use of flames and smoking will not be 
permitted in this zone except in designated areas.  However, eating, drinking, and the 
use of contact lenses and cosmetics will be permitted in this area. 

 
The support zone may also include a mobile Command Post (CP).  The CP will 
generally be the on-site company vehicle.  In this vehicle the on-site First Aid Kit, 
emergency communications, and fire fighting equipment will be located.  The CP will 
also be the designated break area. 

 
4 EQUIPMENT AND WASTE MANAGEMENT 
 

4.1 Equipment Management 
Equipment used on job sites can often present hazards in themselves.  It is important 
from a work site management standpoint to ensure that equipment is not only used 
properly but also controlled properly to prevent access from unauthorized personnel.  
The site health and safety officer or the project manager should ensure the following: 
 

§ Only authorized and trained personnel are allowed to operate site equipment. 
 
§ When equipment is not in use it is turned off and stored in a location where 

it will not present a hazard. 
 

§ All equipment on site is properly maintained and inspected prior to use. 
 

§ If equipment is to be left on site when site personnel are not present, it 
should be secured to prevent its use or unauthorized start-up by non-site 
personnel. 

 
4.2 Waste Management 

Housekeeping procedures outlined here pertain to uncontaminated trash, debris, and 
rubbish.  The following housekeeping rules will apply at the job site: 

 
§ Work areas must be kept clean and free from trash and debris.  Trash containers 

will be located in the Support Zone and at each entrance to each Work Zone, trash 
will be removed daily. 
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§ Excess scrap material and rubbish must be kept out of the work areas. 
 

§ Portable sanitary facilities will be provided on-site as needed and must be kept clean 
and sanitary. 

 
§ All surplus materials must be returned to a designated area of the site at the 

completion of the job. 
 

§ Tools and materials must be put in toolboxes, and returned to the vehicle after use 
to avoid creation of a hazard to others. 

 
§ PPE will be cleaned and placed in designated receptacles at the end of the work 

period (if applicable). 
 

§ Eating, drinking, use of tobacco products, chewing gum, etc., is permitted only in 
the Support Zone. 

 
All contaminated materials will be containerized in appropriate containers, labeled 
properly and stored in the contaminated materials storage area. 
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SOP - 33 FALL PROTECTION PROGRAM 
 
1. PURPOSE 
 

Falls are the cause of over 300 worker fatalities each year.  Maxim recognizes that 
accidents involving falls are generally complex events frequently involving a variety of 
factors.  Under both construction industry standards and general industry standards, 
Maxim may be required to assess the workplace to determine if the walking/working 
surfaces on which employees are to work have the strength and structural integrity to 
safely support workers, and if the work site will involve work 6-feet or more above a 
lower level, or expose workers to the hazard of falling into dangerous equipment from 
above.  Even though 29 CFR 1926.500(a)(1) states, "Exception:  The provisions of this 
subpart do not apply when employees are making an inspection, investigation, or 
assessment of workplace conditions prior to the actual start of construction work or after 
all construction work has been completed".  Maxim recognizes the obligation to employees 
to provide information and training concerning the hazards associated with the job.  Since 
Maxim employees work for a variety of clients in construction and non-construction related 
tasks, which may require fall protection, this SOP addresses the requirements and 
guidelines for developing a site, job or task specific fall protection plan. 

 
Maxim is committed to 100% fall protection for Maxim employees.  This can only be 
achieved through cooperation among supervisors, employees and the client. 

 
2. REQUIREMENTS FOR 100% FALL PROTECTION 
 

Maxim may select a worker protection system, including guardrails, safety net, personal 
fall arrest systems, positioning devices, a safety monitoring system or warning line system, 
or controlled access zones, compatible with the work operation if a fall hazard is present. 
Maxim has developed a 100% fall protection program, which requires the following: 

 
2.1 Where protection is required, fall protection systems must be selected that are 

appropriate for the specific situation or job. 
 

2.2 The employees must be trained in the proper selection, use and maintenance of fall 
protection systems. 

 
 2.3 The hazard assessment of the work site must be made by a qualified person. 
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2.4 A task specific fall protection plan must be developed by a qualified person using 
the template in Section 9 of this SOP, or equivalent. 

 
2.5 Under the fall protection program, Maxim employees at a job site must be 

supervised by a competent person. 
 
3. DEFINITIONS 
 

3.1 Anchorage 
A secure point of attachment for lifelines, lanyards or deceleration devices. 

 
3.2 Body belt  

A strap with means both for securing it about the waist and for attaching it to a 
lanyard, lifeline, or deceleration device.  This device is not permitted by Maxim 
and is not permitted by OSHA after January 1, 1998. 

 
3.3 Body harness 

Straps that may be secured about the person in a manner that distributes the fall 
arrest forces over at least the thighs, pelvis, waist, chest, and shoulders with a 
means for attaching the harness to other components of a personal fall arrest 
system. 

 
3.4 Competent person  

A person who is capable of identifying existing and predictable hazards in the 
surroundings, or working conditions which are hazardous to employees and who 
has authorization to take prompt corrective measures to eliminate them.  The 
competent person is Maxim's designee for the purpose of choosing protective 
system from the options provided in 1926.500 but cannot take on original design 
responsibility. 

 
3.5 Connector  

A device that is used to couple (connect) parts of a personal fall arrest system or 
positioning device system together. 

 
3.6 Controlled access zone  

A work area designated and clearly marked in which certain types of work (such as 
overhand bricklaying) may take place without the use of conventional fall 
protection systems (guardrails, personal arrest or safety net) to protect the 
employees working in the zone. 
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3.7 Deceleration device  
Any mechanism, such as a rope, grab, ripstitch lanyard, specially woven lanyard, 
tearing or deforming lanyards, automatic self retracting lifelines/lanyards, which 
serves to dissipate a substantial amount of energy during a fall arrest, or otherwise 
limits the energy imposed on an employee during fall arrest. 

 
3.8  Deceleration distance  

The additional vertical distance a falling person travels, excluding lifeline 
elongation and free fall distance, before stopping, from the point at which a 
deceleration device begins to operate. 

 
3.9  Guardrail system  

A barrier erected to prevent employees from falling to lower levels. 
 

3.10 Hole  
A void or gap 2-inches (5.1 centimeters) or more in the least dimension in a floor, 
roof, or other walking/working surface. 

 
3.11 Lanyard  

A flexible line of rope, wire rope, or strap that generally has a connector at each 
end for connecting the body harness to a deceleration device, lifeline, or 
anchorage. 

 
3.12 Leading edge  

The edge of a floor, roof, or formwork for a floor or other walking/working 
surface (such as the deck) which changes location as additional floor, roof, decking 
or formwork sections are placed, formed or constructed. 

 
3.13 Lifeline 

A component consisting of a flexible line for connecting to an anchorage at one end 
to hang vertically (vertical lifeline), or for connection to anchorages at both ends to 
stretch horizontally (horizontal lifeline); and that serves as a means for connecting 
other components of a personal fall arrest system to the anchorage. 

 
3.14 Low slope roof  

A roof having a slope less than or equal to 4 in 12 (vertical to horizontal). 



 
MAXIM TECHNOLOGIES, INC. 
FIELD HEALTH AND SAFETY  
STANDARD OPERATING PROCEDURE 
 
(Path:  8100\H&S\SOP\33fall) 

 
PROCEDURE NO. FHS-SOP-33 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 33 FALL PROTECTION PROGRAM    PAGE 4 OF 29 
 

 
 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

  

3.15 Opening  
A gap or void 30-inches (76 centimeters) or more high and 18-inches (46 
centimeters) or more wide, in a wall or partition, through which employees can fall 
to a lower level.  This includes covered skylights or any surface, which may be 
covered but is not intended to support a load. 

 
3.16 Personal fall arrest system  

A system including but not limited to an anchorage, connectors, and a body harness 
used to arrest an employee in a fall from a working level.  As of January 1, 1998, 
the use of a body belt for fall arrest is prohibited. 

 
3.17 Positioning device system  

A chest or body harness system rigged to allow an employee to be supported on an 
elevated vertical surface, such as a wall, and work with both hands free while 
leaning backwards. 

 
3.18 Qualified person  

A person who, by possession of a recognized degree, certificate, or professional 
standing or who by extensive knowledge, training and experience has successfully 
demonstrated his ability to solve or resolve problems related to the subject matter, 
or the project. 

 
3.19 Rope grab  

A deceleration device that travels on a lifeline and automatically, by friction, 
engages the lifeline and locks to arrest a fall. 

 
3.20 Safety factor of at least two  

To have sufficient strength to withstand twice the potential impact energy of an 
employee free falling a maximum distance of 6-feet or the free fall distance 
permitted by the system, whichever is less. 

 
3.21 Safety monitoring system  

A safety system in which a competent person is responsible for recognizing and 
warning employees of fall hazards. 
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3.22 Self retracting lifeline/lanyard  
A deceleration device containing a drum wound line, which can be slowly extracted 
from or retracted onto, the drum under minimal tension during normal employee 
movement and which, after onset of a fall, automatically locks the drum and arrests 
the fall. 
 

3.23 Snaphook  
A connector, consisting of a hook shaped member with a normally closed keeper or 
similar arrangement, which may be opened to permit the hook to receive an object 
and when released automatically closes to retain the object. 

 
3.24 Steep roof  

A roof having a slope greater than 4 in 12 (vertical to horizontal). 
 

3.25 Toeboard  
A low protective barrier that prevents material and equipment from falling to lower 
levels and which protects personnel from falling. 

 
3.26 Unprotected sides and edges  

Any side or edge (except at entrances to points of access) of a walking/working 
surface (e.g. floor, roof, ramp or runway) where there is no wall or guardrail 
system at least 39-inches (1 meter) high. 

 
3.27 Walking/working surface  

Any surface, whether horizontal or vertical, on which an employee walks or works, 
including but not limited to floors, roofs, ramps, bridges, runways, formwork, and 
concrete reinforcing steel.  Does not include ladders, vehicles, or trailers on which 
employees must be located to perform their work duties. 

 
3.28 Warning line system 

A barrier erected on a roof to warn employees that they are approaching an 
unprotected roof side or edge and which designates an area in which roofing work 
may take place without the use of guardrail, body harness, or safety net systems to 
protect employees in the area. 
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4. TRAINING 
 
 4.1 Elements of the Training Program 

Maxim provides training for employees under the fall protection program which 
includes the following: 

 
a. The nature of fall hazards in the work place, including client work sites; 

 
b. The correct procedures for maintaining, assembling, disassembling and 

inspecting fall protection systems; 
 

c. The use and operation of controlled access zones and guardrail, personal 
fall arrest, safety net, warning line and safety monitoring systems; 

 
d. The role of each employee in the safety monitoring system when the system 

is in use; 
 

e. The limitation on the use of mechanical equipment during the performance 
of roofing work on low sloped roofs; 

 
f. The correct procedures for equipment and materials handling and storage 

and the erection of overhead protection; and 
 

g. The employee's role in fall protection plans. 
 

4.2 The fall protection program may include employees in all departments.  
Specifically, employees in the following departments are typically covered under 
this program depending on contracts, jobs or tasks: 

 
Air Emissions 
Construction Materials Testing 
Infrastructure 
Facilities 
Environmental Consulting 

 
4.3 Training will be provided by the Health and Safety Office or a designated trainer, 

by the use of video, written materials and hands on training.  Upon completion of 
training, the employee will be able to act as a competent person. 
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4.4 Verification of training will be by written examination. Certification of training 
will be by issuance of a wallet card which identifies the employee trained, date of 
training and the identity of the training provider. 

 
4.5 Employees will be trained prior to work assignment where fall protection is needed 

or used. 
 
 4.6 Retraining will be provided as needed but at least every three years. 
 
5.0 USE AND OPERATION OF FALL PROTECTION SYSTEMS 
 
 5.1 Guardrail Systems 

When feasible, permanent working platforms should be equipped with guardrails. 
These systems must meet the following criteria.  Toprails and midrails must be at 
least one-quarter inch nominal diameter to prevent cuts and lacerations.  If wire 
rope is used for toprails, it must be flagged at not more than 6 feet intervals with 
high visibility material.  Steel and plastic banding cannot be used as toprails or 
midrails.  Manila, plastic, or synthetic rope used for toprails or midrails must be 
inspected frequently to ensure strength and stability.  The top edge must be 42 
inches plus or minus 3 inches above the working level.  An intermediate guardrail, 
midrail, architectural panels, or wire mesh shall be provided around the entire 
platform between the top rail and the toeboard such that there are no openings more 
than 19 inches. 

 
The guardrail system must be capable of withstanding a force of at least 200 
pounds. 

 
Guardrail systems shall be surfaced to protect workers from punctures or 
lacerations and to prevent clothing from snagging.  Ends must not constitute a 
projectile hazard. 

 
The toeboard of a working platform should be 4 inches high along all sides of the 
platform. 

 
When guardrail and toeboard systems are not in place at the client site or are not 
feasible, alternate means of fall protection should be selected. 
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5.2 Personal Fall Arrest Systems 
Personal fall arrest systems may be selected when an anchorage, body harness, 
lifelines and lanyards, including a deceleration device, will reduce possible hazards 
to workers and not create offsetting hazards during their usage.  The system must 
meet the following requirements: 
 
a. Limit maximum arresting force on an employee to 1,800 pounds when used 

with a body harness. 
 
b. Be rigged so that an employee can neither free-fall more than 6-feet nor 

come in contact with any lower level in the event of a fall. 
 

c. Bring an employee to a complete stop and limit maximum deceleration 
distance an employee travels to 3.5-feet. 

 
d. Have sufficient strength to withstand twice the potential impact energy of an 

employee free falling a distance of 6-feet or the free fall distance permitted 
by the system, whichever is less. 

 
5.2.1 Use and Inspection 

The use of body belts for fall arrest will be prohibited by OSHA after 
January 1, 1998.  Maxim does not authorized the use of body belts for use 
with fall arrest devices, however, belts may be used with positioning 
devices and climbing devices. 

 
Personal fall arrest systems must be provided by Maxim and must be 
inspected prior to each use for wear damages, and other deterioration. 
Defective components must be removed from service. 

 
5.2.2 Body Harnesses and Lanyards 

All personal fall protection equipment must meet applicable ANSI 
standards, specifically ANSI Z359.1-1992. 

 
Body belts are not permitted.  A chest harness may only be used as a 
positioning device, not as part of a personal fall arrest system. 

 
Ropes and straps (webbing) must be made of synthetic fibers.  Body 
harnesses should fit snugly.  Body harnesses can be attached either in the 
center of the back at shoulder level or above the head. 
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Lanyards must be at least ½ inch diameter nylon rope or equivalent and 
must absorb the shock of a fall up to 6-feet.  Lanyard selection and 
anchorage must limit free fall to 6-feet or less and must have a minimum 
breaking strength of 5,000 pounds.  They must be installed to prevent being 
cut or abraded. 
 
Shock absorbing lanyards can significantly reduce fall arrest forces on the 
body and can reduce the potential for injury.  Shock absorbing lanyards 
shall limit the maximum arresting force on an employee to 1800 pounds 
when used with a body harness. 

 
5.2.3 Snaphooks 

Snaphooks, shall be sized to be compatible with the member to whom they 
will be connected, or shall be of a locking configuration. 

 
Unless a snaphook is a locking type and designed for the following 
connections, they shall not be engaged: (a) directly to webbing, rope or 
wire rope; (b) to each other; (c) to a D-ring to which another snaphook or 
other connector is attached; (d) to a horizontal lifeline; or (e) to any object 
incompatible in shape or dimension relative to the snaphook, thereby 
causing the connected object to depress the snaphook keeper and release 
unintentionally (roll-out). 

 
Carabiners with a twist lock arm may be used as an alternative to a locking 
snaphook. 

 
5.2.4 Horizontal Lifelines 

Horizontal lifelines shall be designed, installed, and used under the 
supervision of a qualified person, as part of a complete personal fall arrest 
system that maintains a safety factor of at least two.  Lifelines shall be 
protected against being cut or abraded. 

 
5.2.5 Lifelines and Rope Grabs 

A lifeline is a vertical line which extends from the independent anchorage 
point and to which a lanyard or body harness is attached using a rope grab 
device.  The lifeline should be 5/8 inch to 3/4 inch UV stabilized polyester 
rope.  Most yellow polypropylene is unstabilized.  The minimum breaking 
strength should be 5400 lbs. 
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The rope grab device should be either a manually operated grab or a mobile 
grab.  The manually operated grab should be positioned above the worker. 
Manually operated grabs are not recognized as fall arrestors.  The mobile 
grab consists of a ball cage and wedge or a balanced locking arm design and 
needs no worker manipulation while working, ascending or descending. 

 
5.2.6 Anchorages 

Anchorages shall be designed, installed and used under the supervision of a 
qualified person, as part of a complete personal fall arrest system that 
maintains a safety factor of at least two, i.e. capable of supporting at least 
twice the weight expected to be imposed upon it.  Anchorages used to 
attach personal fall arrest systems shall be independent of an anchorage 
being used to support or suspend platforms (scaffolding), and must be 
capable of supporting at least 5,000 pounds per person attached. 

 
5.3 Positioning Device Systems 

These chest or body harness systems are to be set up so that a worker can free fall 
no farther than 2-feet.  They shall be secured to an anchorage capable of supporting 
at least twice the potential impact load of an employee's fall or 3,000 pounds, 
whichever is greater.  Requirements for snaphooks, D-rings, and other connectors 
used with positioning device systems must meet the same criteria as those for 
personal fall arrest systems. 

 
5.4 Ladder Safety Devices 

Ladder safety devices are usually permanently affixed to outdoor structures and 
may consist of a taut cable or rigid rail running centrally or alongside the vertical 
climbing structure.  The worker's positioning device or fall arrest system is 
attached to the cable or rail by means of a climbing protection device that is 
designed to move freely but locks the instant a fall is sensed.  Ladders with 
negative inclines are not permitted. 
 
Fixed ladders may be caged, however, cages offer less personal protection from 
fall than a climbing device. 

 
Fixed ladders of more than 20-feet in length must be caged or have climbing 
devices installed.  Cages can be used for distances of no more than 30-feet before a 
landing platform must be provided.  When cages are used, runs of 20-feet must be 
offset.  Ladder climbing devices may extend the platform interval to 50-feet, and 
the platforms need not be offsetting. 
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5.5 Safety Monitoring Systems 
On low slopes, when no other alternative fall protection has been implemented, 
Maxim employees may implement a safety monitoring system.  A competent person 
must monitor the safety of workers.  The competent person or safety monitor must 
be: 

 
Ø Competent in the recognition of fall hazards. 
 
Ø Capable of warning workers of fall hazard dangers and in detecting unsafe 

work practices.  Operating on the same walking/working surface as other 
workers and be able to maintain visual contact with them. 

 
Ø Be close enough to work operations to communicate orally with other workers 

and have no other duties, which will distract from the monitoring function. 
 

Ø Mechanical equipment shall not be used or stored in areas where safety-
monitoring systems are being used to monitor employees engaged in roofing 
operations on low sloped roofs. 

 
Ø No worker, other than one engaged in roofing work (on low sloped roof) or one 

covered by a fall protection plan, shall be allowed in an area where an 
employee is being protected by a safety monitoring system. 

 
Ø All workers in a controlled access zone shall be instructed to promptly comply 

with fall hazard warnings issued by safety monitors. 
 

5.6 Safety Net Systems 
Nets can provide passive fall protection when installed under and around the work 
area.  This can provide close to 100% fall protection and may not require the use of 
other fall arrest equipment. 
 
Personnel nets are used where many workers are employed, such as in bridge 
construction and long term structural projects or where large areas are exposed at 
heights greater than 25-feet.  Nets must be installed within 25-feet of the structure 
and must extend out 8-feet from the structure. 

 
 
 
 
 



 
MAXIM TECHNOLOGIES, INC. 
FIELD HEALTH AND SAFETY  
STANDARD OPERATING PROCEDURE 
 
(Path:  8100\H&S\SOP\33fall) 

 
PROCEDURE NO. FHS-SOP-33 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 33 FALL PROTECTION PROGRAM    PAGE 12 OF 29 
 

 
 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

  

5.7 Warning Line Systems 
Warning lines may be used to guard low sloped roof perimeters.  The warning line 
must be erected around all sides of the work area, not less than 6-feet from the roof 
edge.  The warning line must consist of a rope, wire or chain and supporting 
stanchions erected as follows: flagged at not more than 6-foot intervals; so that the 
lowest point (including sag) is no less than 34-inches and no more than 39-inches; 
must resist a force of at least 16 pounds; must have a tensile strength of 500 
pounds; must be attached to the stanchions such that tensioning in one section must 
not remove slack from adjacent sections. 

 
5.8 Protection from Falling Objects 

When guardrail systems are used to prevent materials from falling from one level to 
another, any openings must be small enough to prevent passage of potential falling 
objects.  No material or equipment except masonry and mortar shall be stored 
within 4-feet of working edges.  Excess mortar, broken or scattered masonry units, 
and all other materials and debris shall be kept clear of the working area by 
removal at regular intervals. 

 
Canopies may be used as protection from falling objects and must be strong enough 
to prevent collapse and to prevent penetration by any objects that may fall onto 
them. 

 
5.9 Crawl Boards 

Crawling boards shall not be less than 10-inches wide and 1-inch thick, having 
cleats 1 x 1-1/2 inches.  The cleats shall be equal in length to the width of the board 
and spaced at equal intervals not to exceed 24-inches.  The crawling board shall 
extend from the ridgepole to the eaves when used in connection with roof 
construction, repair, or maintenance.  A firmly fastened lifeline of at least 3/4-inch 
rope shall be strung beside each crawling board for a handhold.  Crawling boards 
shall be secured to the roof by means of adequate ridge hooks or equivalent 
effective means. 

 
5.10 Roof Brackets 

Roof brackets shall be constructed to fit the pitch of the roof.  They shall be 
secured in place by nailing in addition to the pointed metal projections.  Roofing 
brackets must be used in accordance with manufacturer's specifications. 
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5.11 Protection for Wall Openings and Holes 
Every floor hole that a person could walk into must be guarded with either a 
standard railing or a floor hole cover of suitable strength and construction. 

 
Wall openings from which there is a drop of over 4- feet must be guarded by a rail, 
half door, or equivalent barrier. 

 
5.12 Use of Controlled Access Zones 

A controlled access zone may be used to keep out workers other than those 
authorized to enter the work area from which guardrails have been removed. 
Controlled access zones, when created to limit entrance to areas where leading edge 
work and other operations are taking place, must be defined by a physically 
demarcated control line or by some other means that will restrict access.  Control 
lines shall consist of ropes, wires, tapes or equivalent materials and supporting 
stanchions.  Controlled lines: 

 
1) must be flagged or clearly marked at 6-foot intervals with high visibility 

material; must be supported so that the lowest sag point is greater than 39-
inches from the walking surface and the highest point no more than 50-
inches from the walking/working surface; 

 
2) must extend along the entire length of unprotected edge; must be connected 

on each end to a guardrail system or wall; . 
 

3) must be strong enough to sustain a stress of at least 200 pounds; and must 
be erected not less than 6-feet from the unprotected edge. 

 
6. NATURE OF FALL HAZARDS IN THE WORKPLACE 
 

Work areas which require fall protection include but are not limited to: work on ramps, 
runways and other elevated walkways; excavations; hoist areas; holes; formwork and 
reinforcing steel erection; leading edge work; work in elevated areas with unprotected 
sides and edges; roofing work and work around wall openings.  These work areas usually 
occur at the client site.  However, it is the responsibility of Maxim to provide fall 
protection for our employees. 
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6.1 Working on Elevated Work Areas (Ramps, Runways, Catwalks, Platforms, 
Scaffolds) 
Workers on ramps, runways, catwalks, platforms or scaffolds must be protected by 
a body harness attached to a lifeline.  The lifeline must be securely attached to a 
substantial member of the structure (not the scaffold) or to securely rigged lines. 

 
 6.2 Accessing the Work Area (Ladders and Fixed Ladders) 

Climbing protection or ladder safety devices may be used on towers, water tanks, 
and other ladders over 20-feet in unbroken length.  The device provided must meet 
the design requirements of the ladders they serve. 

 
Ladders must be climbed using both hands.  Materials should be raised and lowered 
to the work area via ropes and baskets (or equivalent). 

 
 6.3 Edges or Leading Edges 

If ground to eave height is greater than 16-feet, employees must be protected from 
falling with a motion stopping system, use of a warning line system or a safety 
monitoring system.  However, the following rules apply when implementing safety-
monitoring system. 
 
Ø A safety monitoring system cannot be used where mechanical equipment is 

being used or stored. 
 
Ø A safety monitoring system cannot be used on a steep slope. 

 
Ø A safety monitoring system must be used in conjunction with a warning line 

system when used on a low slope. 
 

Ø A safety monitoring system can only be used as the only fall protection system 
on low slopes having widths of 50-feet or less. 

 
 6.4 Pier Holes 

Each employee entering bell-bottomed pier holes must be provided with a lifeline 
suitable for instant rescue and securely fastened to a shoulder harness.  The lifeline 
must be individually manned and separated from any line used to remove materials 
excavated from the bell footing. 
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 6.5 Excavations and Trenches 
Standard guardrails must be provided where employees are required to cross over 
excavations, walkways or bridges.  Adequate barrier protection must be provided at 
all remote excavations  All wells, pits, shafts, etc. must be covered.  When the 
operation is complete, all temporary wells, pits, or shafts must be backfilled. 

 
Employees working in an excavation or trench are covered under the OSHA 
excavation standard, 29 CFR 1926, Subpart P.  See SOP - 22 for further 
information. 

 
 6.6 Holes 

All openings greater than 12 in x 12 in will have perimeter guarding or covering. 
All predetermined holes will have plywood covers.  Perimeter guarding or covers 
will not be removed without the approval of the job site supervisor. 
 

6.7 First Man Up / Last Man Down 
In any aerial project, the first man up assumes the greatest risk of falling.  In 
addition, he is responsible for attaching the fall protection equipment that will be 
used by the rest of the crew.  If necessary, special equipment can be obtained for 
the first man up.  Suspending fall protection devices overhead is a difficult concept 
that should be thought out before the work begins.  Typical solutions may involve 
attaching lifelines at ground level to columns, beams, or trusses and with the 
assistance of hoisting equipment or cranes, raising them into place prior to 
climbing. 

 
The last man down can be exposed to a fall hazard after he detaches the fall arrest 
equipment prior to his descent.  Providing fall protection for the last person down 
can sometimes be achieved by threading rope lifelines through suitable rounded 
shackles.  This way, one end of the lifeline, accessible from a lower level, an be 
pulled through when the work has been completed.  Alternatively, if the structure 
will be climbed again, a permanent climbing system may be installed.  The last 
man down can use this system to remove temporary lifeline equipment before 
making the final descent. 

 
 6.8 Swing Falls 

If a worker moves away from his lifeline anchorage point and falls, then a swing 
fall may result.  The danger of a swing fall is that the arc of a swing fall produces 
just as much energy as a vertical fall through the same distance and the impact on 
the side of the body can be far worse than from a vertical drop.  Furthermore, a 
shock absorbing or fall arrest lanyard will not operate properly for this type of fall. 
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Horizontal lifelines allow horizontal mobility while helping to prevent swing fall by 
keeping the anchorage point overhead so these should be used when significant 
lateral movement is required.  A horizontal lifeline consists of rail, rope or cable 
rigged between two fixed anchorage points.  After proper installation, the 
horizontal lifeline can serve as a mobile anchorage point for the attachment of 
lanyards, lifelines or retracting lifelines.  Only one horizontal lifeline may be used 
per beam.  A horizontal lifeline should be kept 7 to 7-1/2 feet overhead. 

 
 6.9 Hoisting 

Employees working from an aerial lift, must wear a body harness with a lanyard 
attached to the boom or basket.  Employees working near men or equipment being 
hoisted manually or mechanically, must be protected from falling objects using site 
control or controlled access zones.  Any employee who must lean out of, over or 
through a guardrail to retrieve hoisted equipment, must be protected using personal 
fall protection. 

 
7.0 USE OF CLIENT SUPPLIED FALL PROTECTION SYSTEM 
 

Maxim employees have the reasonable expectation that the client will provide a competent 
person who is safety trained and a qualified person who has design and engineering 
capability for fall arrest system installation.  In addition, Maxim has provided (through 
employee selection and training) a qualified person to prepare a fall protection plan for 
each job.  Maxim also provides competent person training for Maxim job site supervisors.
It is the responsibility of the qualified person and competent person associated with each 
job to assess the integrity of any client supplied fall protection system.  If a Maxim 
employee is in doubt concerning client supplied fall protection or the effectiveness or 
applicability of Maxim designed fall protection systems, it is the employee’s responsibility 
to bring these concerns to the attention of their supervisor and the client safety supervisor. 
Employee concerns must be addressed before work can proceed. 
 

8.0 PURCHASE, INSPECTION AND MAINTENANCE OF FALL PROTECTION  
 EQUIPMENT 
 
 8.1 Purchase of Fall Protection Equipment 

Only fall protection equipment, which meets applicable ANSI or ASTM standards 
may be purchased or used.  Specifically, personal fall protection must meet ANSI 
Z359.1-1992. Ladder safety devices must meet ANSI A14.3-1992.  Anchorage 
strength must meet ANSI A 10.14-1991. 
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 8.2 Inspection and Maintenance of Fall Protection Equipment 
Fall protection and fall arrest equipment should be inspected before each use. 
Equipment found to be dysfunctional, loose, damaged or altered should be repaired 
or replaced before use. 

 
  Personal fall arrest equipment should not be used if inspection shows: 
 

Ø cuts; 
Ø tears; 
Ø undue stretching;  
Ø deterioration;  
Ø mold growth; 
Ø broken or bent hooks or hook springs; 
Ø loose or damaged mounting;  
Ø tongues that don't fit the buckle;  
Ø contact with fire, acid or other corrosives; or  
Ø alterations or additions that make the system less effective. 

 
Defective equipment should be marked "OUT OF SERVICE" or destroyed and 
should be replaced immediately. 

 
9.0 TEMPLATE FOR JOB SPECIFIC FALL PROTECTION PROGRAM 
 

Following is a template, which may be used to prepare a job or task specific fall protection 
program.  If assistance is needed, please contact the Maxim Corporate Office. 

 
10.0 ACCIDENT INVESTIGATION 
 

All accidents or incidents (near misses) must be investigated consistent with Maxim’s 
policy as detailed in the Health and Safety Manual and Health and Safety SOP – 39, 
“Accident Investigation”. 

 
In the event that an employee falls or there is a "near-miss" fall incident, this program shall 
be reviewed to determine if additional practices, procedures, or training need to be 
implemented to prevent a similar type of fall or incident from occurring. 
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EXHIBIT 1 
FALL PROTECTION PLAN 

 
This Fall Protection Plan is specific for the following project: 
 
Location of Job:            
 
Client:              
 
Date Plan Prepared/Modified:          
 
Plan Prepared By:_____________________________________________(Qualified Person) 
 
Plan Approved By:____________________________________________(Qualified Person) 
 
Plan Supervised By:___________________________________________(Competent Person) 
 
A copy of this plan is to be maintained at the job site.  The implementation of this plan is the 
responsibility of the competent person named above. 
 
1. STATEMENT OF COMPANY POLICY 
 

Maxim Technologies, Inc., is committed to the protection of employees from on-the-job 
injuries.  All employees of Maxim have the responsibility to work safely and to abide by 
client and Maxim safety procedures.  Maxim is committed to 100% fall protection for our 
employees. 

 
2. PURPOSE 
 

The purpose of this plan is to supplement the Maxim standard safety policy by providing 
safety standards specifically designed to cover fall protection on this job and to ensure that 
each employee is trained and made aware of the safety provisions which are to be 
implemented by this plan prior to the start of the job. 
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EXHIBIT 1 (Page 2 of 10) 
 
3. APPLICATION 
 

This plan addresses the use of conventional and other than conventional fall protection at 
this job site and identifies specific activities that require fall protection. 

 
This plan is designed to enable supervisors and employees to recognize the fall hazards on 
this job and to establish the procedures that are to be followed in order to prevent falls to 
lower levels or through holes and openings in walking/working surfaces.  Each employee 
will be trained in these procedures and strictly adhere to them except when doing so would 
expose the employee to a greater hazard.  If, in the opinion of the employee, this is the 
case, the employee is to notify his supervisor and a client safety representative at the job 
site.  Employee concerns should be addressed before proceeding. 

 
4. FALL PROTECTION SYSTEM TO BE USED ON THIS PROJECT 

(Delete inappropriate systems) 
 
 4.1 Conventional Fall Protection 

The conventional fall protection system to be used on this job will consist of the 
following: 

 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
  4. 1. 1 Personal Fall Protection 

Describe body harness, snaphooks, lanyard (with type of fall arrest) and 
anchorages to be used at the job site: 

 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
  4.1.2 Positioning Device Systems 

The use of positioning device systems will be compatible with the following 
tasks at this job site: 

 
______________________________________________________________
______________________________________________________________ 
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EXHIBIT 1 (Page 3 of 10) 
 
  4.1.3 Ladder Safety Devices 

In obtaining roof or bridge access, climbing safety devices will be used as 
follows: 

 
______________________________________________________________
______________________________________________________________
______________________________________________________________ 

 
  4.1.4 Roof Brackets 

The following roof bracket, horizontal lifeline, fall arrest lanyard or self-
retracting lanyard will be used at this job site for the following tasks: 

 
______________________________________________________________
______________________________________________________________
______________________________________________________________ 

 
  4.1.5 Crawl Boards 

Safe roof access will be achieved using the crawl board/lifeline system 
described below: 

 
______________________________________________________________
______________________________________________________________
______________________________________________________________ 

 
  4.1.6 Other conventional fall protection as described below: 

______________________________________________________________
______________________________________________________________
______________________________________________________________ 

 
 4.2 Safety Monitoring System 

A safety monitoring system may be used when conventional fall protection is 
infeasible or when its use will interfere with the safe execution of the job.  Safety 
Monitor is designated to be:(Name)_______________________________.  The 
safety monitor shall be identified on the job site by wearing an orange or________ 
hard hat.  Other Maxim employees on the job site will wear blue or 
__________colored hard hats.  All Maxim employees may be identified by the 
"Maxim" hard hat sticker affixed to the front of the hard hat. 
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EXHIBIT 1 (Page 4 of 10) 
 

4.3 Guardrails, Safety Nets, Warning Lines 
Describe the guardrail/toeboard system, safety net or warning line that will be set 
up for this job site: 

 
           
           
           
           
            

 
 4.4 Controlled Access Zones 

          
          
          
          
           

 
5. IDENTIFICATION OF FALL HAZARDS AT THIS JOB SITE 
 

(Delete those which do not apply. Add discussion of site and task for those which do 
apply.) 

 
 5.1 Roof, Platform or Bridge Access 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.2 Roof or Bridge Inspection 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 
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EXHIBIT 1 (Page 5 of 10) 
 
 5.3 Grout Inspection 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.4 Concrete Testing and Inspection 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.5 Pier Hole Inspection 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
5.6 Working on Elevated Work Areas (Ramps, Catwalks, Platforms, Scaffolds, 

Ladders and Fixed Ladders) 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

  
 5.7 Work Near Excavations and Trenches 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 
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 5.8 Work Around Holes 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.9 Hazards of First Man Up / Last Man Down 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.10 Swing Falls 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.11 Hoisting Men or Equipment 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 

 
 5.12 Other Fall Hazards 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 



 
MAXIM TECHNOLOGIES, INC. 
FIELD HEALTH AND SAFETY  
STANDARD OPERATING PROCEDURE 
 
(Path:  8100\H&S\SOP\33fall) 

 
PROCEDURE NO. FHS-SOP-33 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 33 FALL PROTECTION PROGRAM    PAGE 24 OF 29 
 

 
 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

  

EXHIBIT 1 (Page 7 of 10) 
 
6. EMPLOYEE TRAINING 
 
 6.1 Requirement for Training 

Only individuals with the appropriate experience, skills, and training will be 
authorized to work on this project.  All employees on this project shall have been 
trained and instructed in the following areas: 

 
1. Recognition of the fall hazards in the work area (at the leading edge and 

when making initial connections). 
 

2. Avoidance of fall hazards using established work practices, which have 
been made known to the employees. 

 
3. Recognition of unsafe practices of working conditions that could lead to a 

fall, such as windy conditions. 
 

4. The function, use and operation of safety monitoring systems, guardrail 
systems, body harness systems, control zones and other protection to be 
used. 

 
5. The correct procedure for assembling, maintaining, disassembling and 

inspecting the systems to be sued. 
 

6. Knowledge of the construction sequence, related tasks by other contractors, 
and the work plan. 
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 6.2 Pre-job Training 

A conference will take place prior to starting work involving all members of the 
crew and supervisors of any other concerned contractors.  The conference will be 
conducted by the Maxim job site supervisor and competent person.  The pre-job 
conference will cover: sequences pertinent to this job, safety practices to be used 
throughout the project, and use of controlled access zones, if any.  All persons 
trained under this site plan will sign below. 

 
Name Signature  Date 
      

      

      

      

      

       

 
7. JOB SEQUENCE 
 

Following is a step by step listing of the job sequence and the fall protection system 
required for each step.  If none required, so state. 

 
_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 
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8. JOB CONDITIONS WHICH MAY ARISE WHICH MAY REQUIRE PLAN 

MODIFICATION 
 

Factors which may require modification of this plan include (circle those which apply or 
delete those which do not apply): 

 
 Site conditions (soft or unstable ground)  
 Structural Failure   
 Rigging Failure   
 Weather Conditions (gusty winds, fog, snow or rain)  
 Changes in rigging response due to cold.  
 Human error  
 Other (list) 
 
_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

 
9. ENFORCEMENT 
 

Constant awareness of and respect for fall hazards and compliance with all safety rules are 
considered conditions of employment.  Failure to follow the guidelines of this program will 
result in discipline and may result in termination of employment. 

 
10. ACCIDENT INVESTIGATION 
 

All accidents or incidents (near misses) must be investigated consistent with Maxim’s 
policy as detailed in the Health and Safety Manual and Health and Safety SOP – 39, 
“Accident Investigation”. 

 
In the event that an employee falls or there is a "near-miss" fall incident, this plan shall be 
reviewed to determine if additional practices, procedures, or training need to be 
implemented. 
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11. CHANGES TO PLAN 
 

Any changes to this site/project specific fall protection plan will be approved by the 
qualified person named on page 1 of this plan.  The qualified person shall also review the 
plan as the job progresses to determine if additional practice, procedures or training need 
to be implemented by the competent person to improve or provide additional fall 
protection.  If changes to the plan occur, workers covered by the plan will be notified and 
trained in the new procedure. 

 
 A copy of this plan and all approved changes shall be maintained at the jobsite. 
 



 
MAXIM TECHNOLOGIES, INC. 
FIELD HEALTH AND SAFETY  
STANDARD OPERATING PROCEDURE 
 
(Path:  8100\H&S\SOP\33fall) 

 
PROCEDURE NO. FHS-SOP-33 
EFFECTIVE DATE: 9-15-99 
 

 
FHS-SOP - 33 FALL PROTECTION PROGRAM    PAGE 28 OF 29 
 

 
 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC. (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT 
BE DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

  

EXHIBIT 2 
CERTIFICATION OF TRAINING 
FALL PROTECTION STANDARD 

 
NAME:  ____________________________________ 
 
DATE:   ____________________________________ 
 
 
1. Fall protection is required when working at height of 6 ft. or more. 
 

a.    True  b.    False 
 
2. Personal fall protection gear is the only acceptable form of fall protection. 
 

a.    True  b.    False 
 
3. Ladder cages offer 100% fall protection. 
 
  a.    True  b.    False 
 
4. Full body harness with a back D-ring for attachment should not be used with fixed limbing 

protection. 
 
  a.    True  b.    False 
 
5. A new 5/8" nylon rope need not be inspected until it has been used 6 months or 180 shifts. 
 
  a.    True  b.    False 
 
6. An OSHA "competent person" is who ever the company has designated at the site safety 

and health representative.  No special training is required. 
 
  a.    True  b.    False 
 
7. A fall arrest lanyard must be retired or repaired after use in arresting a fall. 
 

a.    True  b.    False 
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EXHIBIT 2 (Page 2 of 2) 
 
8. Ladders are not covered under the fall protection standard. 
 

a.    True  b.    False 
 
9. If the job is of short duration, there is no requirement for fall protection planning. 
 
 a.    True  b.    False 
 
10. A safety monitoring system is effective in all situations, is cheap and requires no training. 
 

a.    True  b.    False 
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FHS-SOP-36- PERSONNEL/EQUIPMENT DECONTAMINATION PROCEDURES 
 

1.0 INTRODUCTION 
 

Since Maxim services are performed on a wide range of client sites, each site will require a 
different approach to establishing decontamination procedures.  Specific decontamination 
requirements, as well as layout and organization of a decon line, will be treated under the site-
specific health and safety plan.  This SOP, however, addresses certain guidelines to 
establishing a site specific decontamination procedure.  Both personnel and equipment will 
require attention during the decontamination process. 
 

2.0 DECONTAMINATION 
 

During many activities performed at hazardous waste sites, workers’ PPE and equipment is 
likely to come in contact with contaminated materials such as vapors, particulates, 
contaminated soil, water and drilling tailings.  Such high risk activities include, but are not 
limited to, installing and testing of monitoring or recovery wells, digging test pits, tank 
cleaning, remediation activities and drum sampling or packing.  All contaminated items must 
be properly decontaminated before leaving the site or in the case of reusable items, before the 
next use.  The decontamination process will be determined by the type and concentration of 
contaminants present, site characteristics, available resources, and the type of equipment 
requiring decontamination. 
 
Decon methods are typically separated into three main categories: 
 
§ Physical removal 
 
§ Chemical inactivation 

 
§ Combination of physical and chemical means 

 
Physical removal techniques include wiping, sweeping, scraping, blowing, vacuuming, rinsing 
with water and steam cleaning.  The physical removal method of choice is dependent on the 
type of contamination present.  Some guidelines on choosing the physical removal method are 
outlined below: 
 

§ Loose contaminants such as dirt, dust, or granular materials are often easily 
dislodged and brushed away.  In most cases, rinsing with water or a wash solution 
is necessary to remove residual contamination. 

 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\36DECON) 

 
Procedure No. FHS-SOP-36 
Effective Date:  9-15-99 

 
FHS-SOP 36- PERSONNEL/EQUIPMENT DECONTAMINATION PROCEDURES  PAGE 2 OF 7 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

§ Adhering contaminants such as mud, viscous liquids, sticky solids and greases often 
must be wiped or scraped off prior to washing and rinsing. 

 
§ Stubborn materials such as sticky muds, glues, asphalt, adhesives, cements and 

resins often require special methods such as heating, melting, freezing with dry ice, 
or adsorption onto dry pulverized clay, powdered lime, or kitty litter. 

 
§ Volatile liquids may be removed from equipment by the natural process of 

evaporation followed by rinsing with warm water.  Evaporation may be enhanced 
by high-pressure hot water applications or high-pressure air jets. 

 
NOTE:  When evaporation methods are used, workers need to be careful they do 
not expose themselves to inhalation hazards as a result of the evaporating vapors.  
Also, the use of high-pressure sprayers may remove lubrication from equipment.  
Equipment should be re-lubricated following these procedures. 

 
Chemical inactivation involves applying a chemical to dissolve the contaminant and maintain it 
in solution for proper disposal.  When chemicals are used for decontamination the following 
guidelines should be employed: 
 

§ Chemical agents should be compatible with the contaminants being removed and the 
clothing and equipment being cleaned. 

 
§ Organic solvents or any agent that degrades the protective clothing or other 

equipment should NOT be used. 
 

§ Chemical agents that pose a health concern should NOT be used.  In the event that 
such chemical agents are required for the decontamination, protective measures 
need to be taken to prevent exposure of personnel to these hazards. 

 
In many instances, physical removal techniques are utilized for gross removal and are then 
followed by chemical inactivation to reduce contaminant concentrations to background levels.  
In general, whenever possible, wet contamination should be kept wet and dry contamination 
should be kept dry.  Some dry compounds may react with water or release heat when 
becoming wet.   
 
Decon operations should start with the simplest methods followed by more complex methods as 
necessary.   
 
 
 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\36DECON) 

 
Procedure No. FHS-SOP-36 
Effective Date:  9-15-99 

 
FHS-SOP 36- PERSONNEL/EQUIPMENT DECONTAMINATION PROCEDURES  PAGE 3 OF 7 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

Decon solutions and water rinses can create unwanted run-off that can spread the 
contamination. When using these techniques care should be taken to use the least amount of 
water possible.  
 
Steam cleaners and high-pressure sprayers can produce aerosols that can travel out of the 
decon area.  Use of plastic tarping can help minimize the spread of contamination.  Care must 
also be taken to protect decon personnel from exposure. 

 
2.1 General Decontamination Considerations 

To prevent harmful materials from being transferred into clean areas or from exposing 
unprotected workers, all field personnel exiting an area of potential contamination will 
undergo decontamination.  The extent of decontamination depends upon a number of 
factors, the most important being the type and concentration of the contaminant 
involved. 
 
The decontamination station will be established in areas adjacent to the Exclusion Zone 
and will be used to clean all sampling and drilling equipment prior to leaving the 
exclusion zone.  Decontamination procedures will vary depending on the area being 
investigated.  All augers and other sampling and drilling equipment will be thoroughly 
steam cleaned after each borehole to remove the residual soil.  All sampling equipment 
(stainless steel bucket auger, stainless steel bowls, etc.) will be washed with an 
acceptable washing solution, such as Alconox, and then rinsed with de-ionized (DI) or 
distilled water.  The water derived from cleaning activities will be collected in 
appropriate containers, such as 55-gallon drums, in the areas where the work had been 
performed.  Care will be taken to ensure water is properly contained to avoid surface 
runoff to adjacent water bodies.  PPE worn during sampling and drilling operations will 
be removed prior to leaving an Exclusion Zone.  Disposable PPE will be placed in 
drums and not reworn.  All personnel leaving an exclusionary zone are required to 
wash hands and face before smoking, eating, or chewing (gum or tobacco). 
 
Soft-bristled long-handled brushes may be used to remove contaminants from 
personnel.  Sprayers using DI water may be used for equipment rinsing.  Metal or 
plastic cans or drums will be used to store contaminated liquids.  Washing and rinsing 
will be performed in combination with a sequential doffing of clothing starting at the 
first decontamination station with outer boot and glove coverings, suit and inner gloves. 
 
Decontamination will be required for Level D activities where rubber boots are worn, 
for drilling or sampling requirements or contamination of personnel by splash.  
Decontamination may be required for certain Level D and Level C activities.  An 
Exclusion Zone will be established for all hazardous activities to prevent personnel 
from entering these areas without the proper safety equipment. 
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2.2 Personnel Decontamination Considerations 
Normally, a detergent effective for removing fuels shall be used as the decontamination 
solution.  Following washing, items shall be rinsed with clean water.  Should 
temperatures fall to or below 32°F, an alcohol additive shall be mixed into the 
decontamination solutions to prevent the solutions from freezing.  Personnel who 
inadvertently become contaminated shall immediately wash all contaminated areas. 
 
After use, wash and rinse solutions shall be properly containerized and disposed of as 
contaminated fluids, unless the Site-Specific Work Plan calls for other disposal. 

 
Regardless of the site, a certain degree of decontamination is necessary.  This may 
range from simply disposing of spent gloves to a full hazardous materials decon line.  
The Site Health and Safety Officer will determine the type and amount of 
decontamination needed for specific tasks.  Whenever protective clothing is used on a 
site, the following general procedures will apply: 

 
§ Establish and locate a Command Post in the Support Zone to regulate and 

monitor all activity. 
 
§ Establish an Exclusionary Zone where required protective equipment is 

used. 
 

§ Establish the Contamination Reduction Zone, between the Exclusion and 
Support Zone boundaries.  This is where decontamination procedures will 
take place. 

 
§ Set up a Personnel Decontamination Station (PDS).  Actual layout and 

stations will depend upon the site-specific safety policy.  The decon area 
should be upwind from the exclusion (work) zone to avoid dust or gas 
emissions to the Command Post. Decon stations may be laid out on heavy 
gauge plastic sheeting to accommodate cleaning of equipment and to avoid 
contamination of the clean area soil and grounds.  Other factors to be 
considered when setting up the decontamination line include:   

 
- topography and drainage,  
- potential for explosion,  
- characteristics of hazardous materials present,  
- fire potential,  
- exposure potential, and  
- degree of decon required. 
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Generalized procedures for personnel decontamination are outlined below: 
 

§ Personnel walk to contamination reduction zone in pairs. 
 
§ Once in the decon line, personnel drop equipment in designated zone for 

special decon or storage. 
 

§ At the first station, workers decon outer garments, including coveralls, 
gloves, and boot covers. 

 
§ Workers then remove outer gloves and boot covers and place in receptacle 

for disposal or reuse. 
 

§ Workers proceed to next station for removal of disposable garments, boot 
covers, and gloves. 

 
§ Workers proceed to final station for removal and sanitizing of respirators. 

 
§ Workers wash hands and face with soap and water prior to eating, etc. 

 
§ Showers may be provided on-site.  If unavailable, workers will shower 

completely as soon as possible at the end of the workday. 
 

2.3 Equipment Decontamination Considerations 
Equipment that comes into contact with contaminated soils or materials shall be 
decontaminated prior to its leaving the site.  Large equipment (drill rig) may be 
decontaminated utilizing a hot water or steam sprayer.  Decon fluids shall be properly 
containerized and disposed of as hazardous waste. 
 
Equipment is decontaminated using appropriate cleaners.  This is done either by the 
work crew prior to their own decon procedure, or by a second team specially prepared 
for such activity.  The cleaned equipment is placed in clean plastic and transferred to 
the clean zone through the same route as the personnel. 

 
2.4 Decontamination During Medical Emergencies 

It is possible that decontamination may aggravate or cause more serious health effects.  
If prompt life-saving first aid and medical treatment is required, decontamination 
procedures should be omitted.  Whenever possible, personnel should accompany 
contaminated victims to the medical facility to advise on matters involving 
decontamination. 
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2.4.1 Physical Injury 
Depending upon the seriousness of the injury, treatment may be given at the site 
by trained personnel.  For more serious injuries, additional assistance may be 
given at the site or the victim may have to be transported to a medical facility. 

 
Life saving care should be started immediately, without considering 
decontamination.  The outside garments can be removed if they do not cause 
delays, interfere with treatment, or aggravate the problem.  The individual 
should be wrapped in plastic, rubber, or blankets to help prevent contaminating 
the medical personnel and the inside of the ambulance.  Outside garments are 
then removed at the medical facility.  No attempt should be made to wash or 
rinse the victim at the site, unless it is known that the individual has been 
contaminated with an extremely toxic or corrosive material that could also cause 
severe injury or loss of life.  For non-life threatening illnesses or injuries, the 
normal decontamination procedure should be followed. 
 

2.4.2 Chemical Exposure 
Exposure to chemicals can be divided into two categories: 
 
§ Injuries from direct contact, such as burns or inhalation of toxic chemicals. 
 
§ Potential injury caused by gross contamination of clothing or equipment. 

 
For inhaled contaminants, treatment can only be performed by a qualified 
physician.  If the contamination is on the skin or in the eyes, immediate 
measures must be taken to counteract the substance effect.  First aid treatment 
generally includes flooding the affected area with water.  For a few chemicals, 
water may cause a more severe problem; therefore, the MSDS should always be 
referred to for additional information. 
 
When protective clothing is grossly contaminated, contaminants may be 
transferred to treatment personnel or to the wearer and cause injuries.  Unless 
severe medical problems have occurred simultaneously with splashes, the 
protective clothing should be washed off as soon as possible and carefully 
removed. 

 
2.5 Protecting Decon Personnel 

Workers performing decontamination procedures should wear an appropriate level of 
protection.  The level of protection should be based on the nature and the concentration 
of the chemical contaminants; their toxicity and routes of exposure, the extent of 
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contamination on personnel and equipment, and the type of decon procedures being 
used. 
 
It is often assumed that decontamination personnel should wear the same level of 
protection as the person being decontaminated.  This is a good rule of thumb to follow, 
however, there may be circumstances which warrant that the decon personnel wear a 
higher level of protection than the worker.  Also, there may be instances when a lower 
level of protection may be acceptable.  Some circumstances include: 
 
§ Initial investigatory activities at an uncharacterized site may warrant Level B 

protection, however, the investigation determines that no contamination or minimal 
contamination is present, then the decon personnel may not be required to wear 
Level B. 

 
§ Decontamination chemicals are used that present a hazard in addition to the site 

contaminants. 
 

§ When dissolving of site contaminants in water creates a greater absorbance hazard, 
then decon personnel may need to wear greater dermal protection and splash 
protection. 

 
§ When aerosols are created by high-pressure equipment during decontamination 

procedures the decon personnel may require a higher level of respiratory protection. 
 

Therefore, PPE for decon workers should not always be based on what the Exclusion 
Zone workers may encounter, but rather on what they may encounter during their 
activities in the Contamination Reduction Zone. 

  
2.6 Dismantling Decontamination Line 

Upon completing the decon procedure, the line can be broken down.  All disposable 
clothing and plastic sheeting used during the operation should be double-bagged and 
either contained on-site or removed to an approved off-site disposal facility.  Decon and 
rinse solution should be discarded on-site or removed to an approved disposal facility.  
Reusable rubber clothing should be dried and prepared for future use.  (If gross 
contamination occurs, additional decontamination of these items may be required.)  
Cloth items should be bagged and removed from the site for final cleaning.  All wash 
tubs, containers, etc., should be thoroughly washed, rinsed, and dried prior to removal 
from the site. 
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HS-SOP-39 – ACCIDENT INVESTIGATION: 
DISCIPLINE AND CORRECTIVE ACTION 

 
1. REQUIREMENT FOR ACCIDENT/INCIDENT INVESTIGATION AND REPORTING 

 
It is essential that all accidents or incidents involving material damage (i.e. property, 
equipment, instrumentation, etc.) environmental contamination (spill or leak), or injury (to a 
Maxim employee or subcontract employee to Maxim), and near misses (incidents which could 
have resulted in serious property damage or personal injury, but didn’t) be promptly 
investigated.  The chief value of such an investigation lies in uncovering contributing causes, 
thus allowing corrective action. 

 
2. ACCIDENT REPORTING, THE FIRST STEP IN INVESTIGATION 
 

Failure to report as outlined below may be construed as refusal of the required drug and 
alcohol test and can result in termination of the employee.  Failure to require the employee to 
report is a violation of Maxim Policy and may result in disciplinary action for the manager, 
which may include termination. 
 
2.1 When to report 

Maxim Policy requires that those accidents with personal injury or property damage be 
reported to Corporate Human Resources within 2 hours of the occurrence.  This report 
can be made by telephone.  As stated in SOP-20, post accident drug and alcohol testing 
is required. 
 
The telephone report of an accident or incident must be followed with a written report 
of facts within 48 hours of the accident or incident.  The Maxim Accident/Incident 
Report form is provided as Exhibit 1. 
 

2.2 Written Accident Report 
 

2.2.1 Personal Injury 
 

In the event of personal injury, two forms of accident reports are required by 
OSHA.  Maxim uses the internal “Maxim Accident/Incident Report” and the 
state First Report of Injury for Worker’s Compensation.  Even if the injury is 
First Aid, these two forms must be filled out by the employee and supervisor, 
signed and dated and sent to Corporate Human Resources within 48 hours of the 
accident. 
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An exposure incident involving hazardous chemicals should be reported as an 
accident involving personal injury.  Details in the “Maxim Accident/Injury 
Report” should include the following: chemical(s) involved in the exposure, the 
route of entry into the body (i.e. inhalation, ingestion or absorbance), the length 
of time over which the exposure occurred, lack of use or failure of proper PPE, 
and signs and symptoms of overexposure experienced by the individual.  All 
exposure incidents required a medical evaluation by a licensed physician. 
 

 2.2.2 Property Damage 
 

In the event of property damage only, the Maxim Accident/Incident Report 
should also be used.  However, if the property damage was to a vehicle, the 
Automobile Loss Notice (ACORD) form must be submitted.  The appropriate 
form should be submitted to Corporate Human Resources within 48 hours of the 
accident.  The form should be reviewed for accuracy and completeness. 

 
2.2.3 Incident or Near Miss 

 
In the event of a near miss, that is, an event which could have resulted in 
serious property damage or personal injury, but did not, the Maxim 
Accident/Incident Report should be used.  It should be submitted to Corporate 
Human Resources within 48 hours of the incident.  Near miss incidents should 
also be reported via telephone Corporate Human Resources within 2 hours.  
Under some circumstances the occurrence of a near miss may constitute 
reasonable cause for drug and alcohol testing. 

 
2.2.4 Accidents/Incidents at the Client Site 

 
When an accident or incident (near miss) occurs on a client site, the client 
representative must also be notified within 2 hours of the incident.  An 
additional written report is usually required by the client.  Immediate 
notification in the event of an accident is a contract requirement by most clients.  
Failure to report may result in termination of the contract. 
 
Written reports to the client should be reviewed by Corporate Human Resources 
(and in some instances, Corporate Legal) before submission to the client.  
Interface with client safety representatives and contract administrators should be 
limited to one Maxim Project Manager and Corporate Human Resources. 
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3.0 CORRECTIVE ACTION REPORT 
 

Further investigation and development of corrective action for accidents or incidents involving 
Maxim personnel or a Maxim process will be conducted by the direct supervisor of the 
employee or process involved in the incident.  The Department Manager should initiate this 
investigation. 
 
In many instances, however, Corporate Human Resources will require that further 
investigation is done and a corrective action report is developed.  This request for action will 
be made in writing to the District Vice President. 
 
3.1 Responsibility 

The responsibility for developing corrective action rests with the direct supervisor and 
the Department Manager or Project Manager.  In the event of less serious accidents or 
incidents, the corrective action may be noted in the appropriate area of the Maxim 
Accident/Incident Report form.  Accidents or incidents resulting in serious property 
damage or personal injury or having the potential for serious property damage or 
personal injury require a separate corrective action report. 

 
3.2 Corrective Action Report Contents 

The corrective action report should consist of at least the following elements: 
 
§ A statement of the facts of the accident:  date, time, persons involved, and 

description of the accident. 
 
§ A discussion of the cause of the accident.  Cause can be (but is not limited to) 

an act of omission or commission, lack of training, failure to seek assistance, 
equipment or mechanical failure, failure to recognize potential hazard, or failure 
to follow established procedures.  Cause cannot be dullness of mind, lack of 
attention, or failure to be mindful at the proper time, that is, stupidity, 
forgetfulness, or inattention. 

 
§ Actions to be taken to prevent the recurrence of a similar accident or incident in 

the future.  Actions must be specific, attainable, articulable, assigned to an 
individual by name and given an implementation date.  Actions may be (but are 
not limited to): develop a written procedure or checklist by certain date, build or 
buy equipment or supplies, retrain and document, inspect or review for 
compliance, or schedule periodic maintenance and log.  Actions may not be:  
pay more attention, use proper equipment, or don’t forget equipment or 
procedure. 
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§ The appropriate level of discipline as outlined in this SOP must accompany 
accidents or incidents resulting from acts of omission or commission or a 
specific safety policy or procedure. 

 
4.0 GUIDELINES FOR ACCIDENT INVESTIGATION 
 

4.1 Elements of Accident Investigation 
There are four essential elements to an accident investigation.  The investigation must 
be timely, thorough, accurate, practical, and must involve follow-through.  The 
investigation should be a systematic gathering of facts and can be organized around the 
equipment, environment, personnel, and time of day/week.   
 
For example, the following information can be developed: 
 
§ Determine if the condition, maintenance, condition of use, calibration or 

adjustment, application of the equipment was a factor in the incident. 
 
§ Determine if the environment (lighting, heat, cold, wet, noise, walking or 

working surface) was a factor in the incident. 
 

§ Determine if the employee’s physical condition, skills, training, mental 
capabilities, experience, emotional condition, age or other human factors 
contributed to the incident. 

 
§ Determine if the employee followed procedure for executing the task. 

 
§ Determine if any other employees were involved or could have contributed to 

the incident.  Determine if other unusual work conditions may have contributed 
to the incident.  Determine if other incidents of a similar nature have occurred 
in the past. 

 
4.2 Interviewing Employees Involved 

When interviewing employees concerning the facts of an accident or incident, the 
following guidelines may be useful: 
 
§ Show concern for the employee’s injury, no matter how minor it is. 
 
§ Make sure the employee understands why the investigation and report are 

necessary. 
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§ Use a friendly approach in asking questions.  Try not to put the employee on the 
defensive. 

 
§ If possible, discuss the incident where it happened. 

 
§ Listen to the injured employee’s story before asking questions. 

 
§ Check your understanding of the story by asking questions. 

 
§ Listen carefully to answers.  Avoid interruptions. 

 
§ Use tact in clearing up discrepancies in the employee’s story.  However, do not 

leave questions unasked or unanswered.  Avoid sarcasm, blame and threats. 
 

§ Allow the employee to offer suggestions for actions that may be taken to prevent 
recurrence of the accident. 

 
5.0 DISTRIBUTION AND REVIEW OF ACCIDENT/INCIDENT REPORT AND 

CORRECTIVE ACTION REPORT 
 

The incident investigation report shall be reviewed with all personnel and contractors whose 
jobs are relevant to the incident findings. 
 
It is the responsibility of the department manager to determine which employees in his 
department need to review the report for accuracy and completeness prior to submission.  The 
Department Manager should consider using the incident, or actions taken as the result of the 
incident, as an example in a future safety meeting.  He should also consider incorporation of 
any revised procedures into the new employee training program.  The completed 
Accident/Incident Report should be sent to the Vice President of Human Resources. 
 
The purpose of an accident/incident investigation and corrective action report is to identify the 
factors contributing to the incident and correct the source of the problem.  Investigation results 
serve as a guide in changing work practices, procedure, equipment, or rules and will be 
communicated to all affected employees.  All incident reports shall be retained in the 
Corporate Office files for a minimum of 5 years. 
 
To assure continued program effectiveness, accident, incident and injury statistics will be 
reviewed semi-annually by the Vice President of Human Resources or a qualified designee.  
An executive summary will be prepared and distributed to Operations District Vice Presidents, 
the Operations Vice President and the President. 
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6.0 DISCIPLINE POLICY 
 

Discipline for infractions of Maxim company policy is addressed in the Employee Handbook.  
Maxim policy related to employee health and safety is stated throughout these Health and 
Safety Standard Operating Procedures. Violations of rules and procedures are considered 
policy violations and will result in discipline. 
 
6.1 Termination 

The following violations of safety policy can result in termination: 
 
§ Violation of the Drug and Alcohol Program provisions.  (See SOP – 20) 
 
§ Violation of the requirements for continued insurability as stated in the Motor 

Vehicle Records Policy (for drivers).  (Chapter X, Health and Safety Manual). 
 

§ Flagrant or willful and knowing violation of other safety procedures as stated in 
the SOP manual. 

 
§ Discharge or termination decisions will be based on consideration of all relevant 

factors. 
 

6.2 Discipline Other Than Termination 
As stated in the Employee Handbook, discipline other than termination may consist of 
verbal warning with documentation, written warning, suspension of driving privileges 
or time off without pay. 

 
6.3 Employee Evaluation 

Safety performance is used in employee evaluations.  Safety performance will affect the 
evaluation of the employee’s “Continuing Responsibilities”.  The Manager or 
Supervisor will consider safety when answering the following questions: 
 
§ Is the employee dependable?  Can they listen and follow instructions pertaining to 

safety and job execution? 
 
§ Does the employee show adaptability and flexibility?  Does the employee exercise 

good judgement in safety related aspects of execution of their job tasks and 
projects? 
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EXHIBIT 1 
ACCIDENT/INCIDENT REPORT 

 
SECTION I:  TO BE COMPLETED BY EMPLOYEE 

 

Name:       DOB:      

Occupation:       Date of Hire:     

Office/Department Number:       Employee #    

 

Date of Injury:      Time of Injury:      �  AM   �  PM 

Nature of injury:            

 

Where did the accident happen:          

         

Describe how the accident happened, and what you were doing:    

         

         

         

         

 

Equipment in use:        

Personal Protective Equipment worn:      

         

What may be done to prevent a similar accident:     

        

         

 

Employee Signature:        Date:    
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Exhibit 1 (Page 2 of 4) 

SECTION II:  TO BE COMPLETED BY SUPERVISOR: 

 

Did employee report incident/injury to you?  o YES (When?  )   o No 

 

Have there been previous injuries, similar in location, type and cause in your department? o Yes o No 

 

How may we reduce the risk for future injuries of a similar nature?    

         

        

         

 

Describe UNSAFE ACTS involved.   
Identify by checking appropriate box below (check ALL that apply): 
 
  
o Working without authority   o Unsafe piling of materials 
 
o Assuming hazardous position  o Unsafe material handling 
 
o Failure to lock out equipment  o Horseplay  
 
o Making safety devices inoperative  o Using improper tools/appliances 
 
o Violation of instructions   o Failure to follow safety rules 
 
o Failure to use personal protective equipment   
 
o Other (Describe)        

 

Comments        
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Describe UNSAFE CONDITIONS involved.   
Identify by checking appropriate box below (check ALL that apply): 

 

o Improperly guarded equipment  o Lack of safety equipment 
 
o Improper illumination   o Equipment not locked out 
 
o Failure of machinery, equipment or materials o Poor housekeeping 
 
o Other     o Lack of training 
 

Comments        

         

 

Check SPECIFIC INJURY CAUSES involved. 
Identify by checking appropriate box below (check ALL that apply): 

 

o Struck by falling object   o Struck by tool or equipment 
 
o Struck by splashing material   o Struck by flying object 
 
o Struck against material   o Struck against tool 
 
o Slipping, tripping, falling   o Lifting, twisting, pushing/pulling 
 
o Exploding container    o Repetitive motion 
 
o Caught in equipment    o Fire 
 
o Caught between material   o Caught between tool 
 
o Caught between equipment   o Caught between tool and equipment 
 
o Caught between material and equipment  o Struck against stationary object or equipment 
 
o Struck against moving object or equipment  o Other    
 
Comments        
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Supervisor Comments:         

 

         

 

         

 

Supervisor Signature:        Date:   

 

 

 

Department Manager Comments:       

 

         

 

         

 

Department Manager Signature:      Date:   

 

 

 

Health & Safety Representative Comments:       

 

         

 

         

 

Health & Safety representative Signature:      Date:   
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HS-SOP-38 – INITIAL SAFETY TRAINING FOR NEW EMPLOYEES 
 

1. INTRODUCTION 
 
Initial new-hire safety training is conducted in conjunction with Human Resources processing of 
a new employee before the commencement of the employee beginning work on a project.  This 
training is conducted by the Office Health and Safety Officer (or their designee) at the Maxim 
office location where the employee has been hired to work.  Initial safety training topics to be 
included are as follows:  

 
♦ Emergency Action Plan 
♦ Tour of the facility 
♦ Bloodborne Pathogens 
♦ Hazard Communication 
♦ Review of Maxim Health and Safety Manual 
♦ Review of Maxim Health and Safety Standard Operating Procedures 
♦ Department Specific Training 
♦ Documentation and Recordkeeping 
 
Emergency Action Plan 
 
As outlined in Health and Safety SOP–14, “Emergency Response and Fire Protection Program”  
each Maxim office location has developed an Emergency Action Plan (EAP) for their particular 
facility.  During initial safety training, the employee will be instructed to review the current 
EAP for the facility.  The training facilitator will be available to give an overview of the plan 
and to answer any questions the new-hire may have. 
 
Tour of the Facility 
 
Upon completing the review of the EAP, the new-hire will be escorted by the training facilitator 
through the facility.  During the tour, the facilitator will point out the location of all safety 
equipment, emergency maps and evacuation routes. 
 
Bloodborne Pathogens 
 
Regardless of job assignment, all new employees will be trained in Bloodborne Pathogens 
(BBP).  This will include training as required under OSHA 29 CFR 1910.1030 and also training 
in the specifics of the Maxim Bloodborne Pathogen Program.  BBP training for new-hires will 
consist of viewing a Bloodborne Pathogens Video and review of the Maxim’s BBP policy as 
described in the Health and Safety SOP-15; “Bloodborne Pathogen Program”.  Upon completing 
the review of the Maxim BBP program, the employee will answer the questions supplied at the 
end of the SOP as a form of documentation of completion.   
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Note:  If a video is not used, equivalent material can be presented in another form (i.e. one-on-
one instruction, computer based interactive software, etc.)  
 
Hazard Communication 
 
Hazard Communication (HazCom) will be conducted with all new employees hired into a 
position with the potential to be exposed to hazardous substances.  Training will be conducted in 
accordance with OSHA 29 CFR 1910.1200 and will consist of one of the following formats: 
video training in conjunction with corresponding written training packet; video training in 
conjunction with one-on-one training; interactive software training program; or solely one-on-
one training.  The format selected will be dependent upon resources available at the specific 
office location.  Regardless, the training format should be developed, approved or conducted by 
a qualified (as defined by OSHA) instructor. 
 
In addition to the general training outlined above, each new employee will be instructed to read 
Maxim Health and Safety SOP-12, “Hazard Communication Program” and complete the 
corresponding verification form included as exhibit 2 in that SOP.  Each new employee will be 
informed of the potential hazardous substances that they may be exposed to and the related tasks 
where exposures may occur.  Each employee will be requested to review the related Material 
Safety Data Sheets (MSDS) and asked to sign and date the corresponding MSDS signature page.  
 
Maxim Health and Safety Manual 
 
The training facilitator will review the Maxim Health and Safety Manual contents with the new-
hire.  This will include an overview of each section of the Health and Safety Manual and 
information concerning where a copy of the office manual is located in the event the employee 
has a related question.  The new-hire will be given information concerning the corporate and 
local structure as is pertains to health and safety and the names of individuals in the related 
positions. 
 
Maxim Health and Safety Standard Operating Procedures 
 
The training facilitator will review the Maxim Health and Safety Standard Operating Procedures 
(SOPs) with the new-hire.  This will include review of the list of the SOPs that are included and 
information concerning where the office copy is located for future reference.  Each department 
will have specific standard operating procedures that apply, which will be dependent on the type 
of work performed by the department from the particular office location.  This may vary 
between Maxim offices. Each office will determine which Health and Safety SOPs apply for 
each department at their location.  The breakdown supplied in the training outline and 
documentation form supplied in this SOP may be used as a guideline. 
 
In addition to an overview of all the Health and Safety SOPs, each new-hire will be required to 
read in detail the SOPs that are designated as applying to the work they will be performing. 
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Department Specific Training 
 
Each department will have specific training that needs to be conducted with new employees.  
Department specific training requirements will be dependent on the type of work performed by 
the department from the particular office location and may vary between Maxim offices.  Each 
office should determine what the specific training needs are for each department at their 
location.  In general, the following breakdown can be used as a guideline for most Maxim 
Offices. 
 
Environmental   
 

Ø 40 Hour HAZWOPER training (OSHA 29 CFR 1910.120) 
 
Drilling   
 

Ø Drilling Safety 
Ø 40 Hour HAZWOPER training (OSHA 29 CFR 1910.120) 

 
Construction Materials  
 

Ø Radiation Safety Training (NRC) 
Ø Confined Spaces (OSHA 29 CFR 1910.146) 
Ø Lockout/Tagout (OSHA 29 CFR 1910.147) 
Ø Fall Protection (OSHA 29 CFR 1926.502) 

 
Chemistry 
 

Ø Chemical Hygiene Plan 
 
Recordkeeping Requirements 
 
Each office should develop a training checklist and documentation form.  This form should 
include a description of all of the training conducted with the new employee, the employee’s 
name and signature, date the training was conducted, and the name and signature of the 
instructor.  The form should also include any comments from the instructor concerning the 
training session.  A copy of this form should be included in the employee’s personnel file and 
also maintained in the health and safety officer’s training files. 
 
A training checklist and documentation form is included as part of this SOP.  This form can be 
used as supplied or revised according to individual office needs. 
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EXHIBIT 1 
NEW EMPLOYEE INITIAL SAFETY TRAINING CHECKLIST 

 
All new employees will receive the following safety training as part of their initial orientation session.  
This form will constitute documentation that training was completed and will be signed by the employee 
and facilitator conducting the training session. 

 
o Bloodborne Pathogens (29 CFR 1910.1030) 
 
o Review Maxim Health and Safety SOP – 15; Bloodborne Pathogen Program. 
 
o Hazard Communication  (29 CFR 1910.1200) 
 
o Review Maxim Health and Safety SOP – 12; Hazard Communication Program. 
 
o MSDS review and sign off. 
 
o Review the Local Office Emergency Contingency Plan. 
 
o Tour of office and location of all safety equipment. 
 
o Department specific training (i.e. Drillers – drilling video; Chemistry - Chemical Hygiene Plan.  

Note: Document any additional training in comment section below.) 
 
o Review of the Maxim Health and Safety Manual 
 
o Review of related Health and Safety SOPs as related to position and assigned tasks. 
 
o Document all training conducted as outlined in SOP-38; Initial Safety Training 
 
 
Employee Name:  Number:  
 
 
Employee Signature:    
 
 
Trainer Signature:    Date:  
 
 
Comments  
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EXHIBIT 2 
NEW EMPLOYEE INITIAL SAFETY TRAINING 

REQUIRED HEALTH AND SAFETY SOP CHECKLIST 
 

All new employees will review and sign off on the following Health and Safety SOP’s according to 
their department requirements. 
 
Comments:  All employees are required to cover Bloodborne Pathogen, Hazard Communication, 
Emergency Contingency Program, and Drug and Alcohol Programs during initial processing.  
Therefore, they are not listed again in this portion of the initial training documentation.  Also, the 
training facilitator should briefly outline what is found in the other SOP’s that the individual is not 
required to review. 
 
ALL NEW EMPLOYEES 
 
o Review the list of all SOP’s available and overview by facilitator 
 
ENVIRONMENTAL AND DRILLING 
 
o SOP-1; Site Specific Health and Safety Plans. 
 
o SOP-2; Geotechnical Field Services Safety Practices. 
 
o SOP-4; Exposure Monitoring 
 
o SOP-7; Hearing Protection 
 
o SOP-8; Personal Protective Equipment 
 
o SOP-9; Respiratory Protection 
 
o SOP-27; Heat and Cold Stress and Biological Agents 
 
o SOP-13; Shipping of Hazardous Materials/Samples 
 
o SOP-34; Spill Clean-up 
 
o SOP-36; Decontamination 
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CONSTRUCTION MATERIALS 
 
o SOP-3; Construction Materials Engineering Safety Practices 
 
o SOP-6; Radiation Safety Practices 
 
o SOP-7; Hearing Protection 
 
o SOP-8; Personal Protective Equipment 
 
o SOP-10; Confined Space Entry 
 
o SOP-27; Heat and Cold Stress 
 
o SOP-33; Fall Protection 
 
o SOP-11; Lockout/Tagout 
 
CHEMISTRY 
 
o SOP-5; Laboratory Chemical Hygiene Plan 
 
o SOP-8; Personal Protective Equipment 
 
o SOP-11; Lockout-Tagout Procedures 
 
o SOP-13; Shipping of Hazardous Materials/Samples 
 
o SOP-30; Handling Compressed Gases 
 
o SOP-34; Spill Clean Up 
 
 
Employee Name:    Number:  
 
Employee Signature:   Dept.  
 
Training Facilitator Signature:   Date:  
 
Comments:   
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HS-SOP-40 – MEDICAL SURVEILLANCE 
 

1.0 PURPOSE 
  
 The purpose of the medical surveillance program is to: 

 
§ Determine if an employee is medically fit to perform work assignments (including 

fitness to wear a respirator if applicable), and 
 
§ To establish a baseline against which changes in the physical well being of an 

individual can be evaluated. 
 
2.0 MEDICAL SURVEILLANCE OVERVIEW 

 
Medical surveillance is required under many different standards depending on the type of 
exposure.  For example, medical surveillance is addressed as it specifically relates to 
hazardous waste sites (29 CFR 1910.120), asbestos exposure (29 CFR 1910.1001 and 29 CFR 
1926.58), lead exposure (29 CFR 1910.1025), and benzene exposure (29 CFR 1910.1028) as 
well as other chemical and exposure specific standards. 
 
Maxim’s medical surveillance program, as written in section IV of the Maxim Health and 
Safety Manual addresses exposures that Maxim personnel may expect to experience in the 
tasks associated with their job description.  This SOP outlines the Health and Safety Manual 
Policy.   
 
In the event that exposures necessitate additional medical monitoring specific to a project, it is 
the responsibility of the project manager and department manager to arrange for medical 
surveillance of affected personnel.  Guidance for the development of project specific medical 
surveillance should be sought from the Vice President of Human Resources or their qualified 
designee. 
 
Project specific medical surveillance plans should be outlined in the site specific health and 
safety plan for hazardous waste sites and in the work plan associated with other sites.  The 
plans should be kept with project specific files; however, associated medical records will be 
maintained as addressed in the section of this SOP entitled “Notification and Recordkeeping”. 

 
Individual Maxim offices will arrange for medical exams with local medical doctors or 
occupational health physicians.  Some Maxim offices contract with local physicians who 
specialize in occupation health and may be available on a call basis for emergency situations. 

 
 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\40medsurv) 

 
Procedure No. FHS-SOP-40 
Effective Date:  9-15-99 

 
FHS-SOP 40- MEDICAL SURVEILLANCE     PAGE 2 OF 7 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

3.0 PHYSICAL EXAMINATION REQUIREMENTS 
 
According to Maxim’s Medical Surveillance Program, physical examinations are required for 
personnel involved with work assignments that: 

 
§ Involve potential exposure to chemicals, hazardous materials, or radioactive 

materials. 
 
§ Require strenuous work activities such as heavy lifting, climbing, carrying, pulling, 

pushing, hoisting and respirator use. 
 

Employees required to undergo a physical examination fall in the following categories: (Again, 
additional requirements specific to projects may apply.) 

 
♦ Asbestos Inspectors and Abatement Supervisors 
 
♦ Drillers and Drill Crews involved in environmental work. 

 
♦ Environmental Scientists (involved with hazardous materials) 

 
♦ Drivers of vehicles weighing over 26,000 pounds. 

 
♦ Chemical Lab Analysts 

 
♦ CME Technicians 

 
♦ Other employees who may be exposed to hazardous chemicals during the course of 

their work. 
 
3.0 FREQUENCY OF MEDICAL EXAMINATIONS 
  

All Maxim personnel listed above, as requiring physical examination shall be subject to both a 
pre-employment physical exam and subsequent periodic exams.  Subsequent exams will be 
based on the following criteria: 

 
3.1 Annual 

The following employees will undergo an annual physical as required by OSHA: 
 
- Asbestos Inspectors and Abatement Supervisors 
 
- Environmental Consultants (involved with hazardous materials) 
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- Environmental Drillers and Drill Crews 
 

- Chemical Lab Analysts 
 

- DOT Drivers transporting hazardous materials. 
 

- CME Technicians 
 

3.2 Bi-Annual 
As required by DOT, individuals who drive vehicles over 26,000 pounds will be 
required to have a bi-annual physical exam. 

 
3.3 Miscellaneous 

In addition to the above schedule for examinations, the following conditions will 
necessitate the need for an employee to undergo a subsequent exam. 
 
- Immediately following an acute exposure to toxic or hazardous substances. 
 
- If recommended by a medical doctor. 

 
- If signs or symptoms of exposure develop. 

 
- Upon termination of an employee that is in the medical surveillance program. 

 
- At the discretion of the Vice President of Human Resources. 

 
3.0 REQUIRED TESTS 
 
 Required tests will be dependent upon the type of medical exam as follows: 
  
 3.1 Class 1 Pre-employment and Annual Physical: 
 

Ø Work and medical history and standard physical exam. 
Ø Chest X-ray if required by specific regulation (asbestos) or recommended by the 

medical doctor. 
Ø Audiometric testing 
Ø Pulmonary function test 
Ø SMAC – 20 
Ø Complete Blood Count (CBD) 
Ø Back assessment (range of motion) 
Ø Drug screening (pre-employment only) 



 
MAXIM TECHNOLOGIES, INC.  
FIELD HEALTH AND SAFETY STANDARD OPERATING PROCEDURE 
 

(PATH:  8100\h&s\sop\40medsurv) 

 
Procedure No. FHS-SOP-40 
Effective Date:  9-15-99 

 
FHS-SOP 40- MEDICAL SURVEILLANCE     PAGE 4 OF 7 

 

NOTICE:  THIS DOCUMENT IS THE CONFIDENTIAL PROPERTY OF MAXIM TECHNOLOGIES, INC.  (MAXIM), IS SUBJECT TO RETURN ON DEMAND AND WILL NOT BE 
DISCLOSED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT FROM A DULY AUTHORIZED AGENT OF MAXIM. 

 

3.2 Class 1 Asbestos Physical 
 

Same as above with chest X-ray mandatory, asbestos questionnaire, physician’s written 
statement and Department of Health form (if required by the state). 
 
NOTE: The following asbestos related forms, obtained from 29 CFR 1926.58 – 
Asbestos Standard for the Construction Industry, are filled out during the Class 1 
Asbestos Physical: 
 
Ø Pre-employment Medical Questionnaire 
Ø Annual Medical Questionnaire 
Ø Physician’s Written Statement 
 
Copies of these forms can be found in the Maxim Health and Safety Manual – Section 
IV; “Medical Surveillance Program”.  Each medical clinic should obtain a copy of 
these forms either from the standard appendices or from Maxim’s Vice President of 
Human Resources. 
 
Additionally, chest X-rays should be forwarded from the clinic to the Vice President of 
Human Resources. 

 
3.3 Class 1 DOT Physical 
 

Same as Class 1 Pre-employment and Annual Physical but also includes DOT Long 
Form with Medical Certification card. 

 
3.4 Class 1 Exit Physical 
 

Ø Work and Medical History and Standard Physical Exam 
Ø Chest X-ray 
Ø Audiometric Test 
Ø Pulmonary Function Test 
Ø SMAC – 20 
Ø Urinalysis 
 
NOTE: No drug screen required on exit. 

 
4.0 ADDITIONAL PROCEDURES 
 

Additional testing for specific analytes such as blood lead, other heavy metals, cholinesterase, 
benzene or other specific chemicals may be requirements of a project and should be authorized 
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by the Vice President of Human Resources.  Medical monitoring will be required for 
employees with the potential for exposure to radioactive sources.  In addition, eye 
examinations may be required for technicians involved in nuclear work, and will be conducted 
pre-employment and annually.  All radiation related medical surveillance will be coordinated 
through the Maxim company designated Radiation Safety Officer.   
 
Pre-employment, post accident and reasonable cause drug and alcohol testing is required for all 
employees.  Random drug testing as required by the DOT will be authorized by the Vice 
President of Human Resources.  An authorization form (Transmittal Letter) will be provided to 
the clinic for all requested services.  A copy of this Transmittal Letter form can be found in the 
Maxim Health and Safety Manual – Section IV; “Medical Surveillance Program. 
 
If an injury occurs, the employee must receive a return to work release form and authorization 
from a medical doctor before returning to work. 

 
5.0 DEFINITION OF MEDICAL TESTS 
 

Definitions of the required medical tests can be found in the Maxim Health and Safety Manual 
– Section IV; “Medical Surveillance Program. 

 
6.0 PHYSICIAN’S REPORT 
 

The examining physician will forward the results of all tests, a signed copy of the transmittal 
letter and a copy of the Physician’s Written Statement (or DOT Medical Certification if 
applicable) to Maxim’s Vice President of Human Resources.  The physician will also supply a 
summary letter to the employee describing their medical opinion of the employee’s physical 
condition and capabilities.  Employees may obtain the results of the physical from the Vice 
President of Human Resources upon presentation of written request.  A “Request for Medical 
Records Form” can be found in the Maxim Health and Safety Manual – Section IV; “Medical 
Surveillance Program. 
 
The transmittal letter, signed by the physician, serves as approval that the employee’s physical 
condition has been approved to perform the assigned work and to wear a respirator.  The 
transmittal letter will also include recommendations made by the physician for any additional 
medical surveillance requirements for the particular employee. 

 
7.0 NOTIFICATION AND RECORDKEEPING 
 

The Vice President of Human resources will maintain all records of annual physicals and will 
provide a list to each facility manager quarterly including names of those employees requiring 
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physicals in the upcoming quarter.  Physicals will be scheduled by the local manager or their 
designee. 
 
Upon completion of the physical and receipt of the report from the physician, the Vice 
President of Human Resources will review the signed transmittal letter.  The Vice President of 
Human Resources may add comments or restrictions to the transmittal letter based on 
comments by the physician.  A copy will be provided to the employee within 15 days of receipt 
by the Human Resource Department. 

 
8.0 COST OF PHYSICAL EXAMINATION 
 

Required physical examinations, as part of the medical surveillance program, will be paid for 
by Maxim.  Reasonable time off from the normal work activities for the examination is 
permitted and should be shown on the employee’s time sheet. 

 
9.0 INDIVDUAL MEDICAL RECORDS 
 

All medical records and results of physicals will be maintained by the Vice President of 
Human Resources.  These records will be maintained for the duration of employment plus 30 
years as required by 29 CFR 1910.20.  All medical records will be treated as confidential and 
will be kept in locked filing cabinets separate from general employee personnel files. 
 
OSHA requirements state that medical records shall be made available to the individual 
employee or their designated representative and to OSHA at their request.  The intent is to 
provide employees with the information available to prevent, to detect, and to treat 
occupational diseases, to increase employee awareness of hazards in the workplace, and to 
allow employees to play a meaningful role in the management of their own health.  All 
requests for access to employee medical records must be made in writing to the Vice President 
of Human Resources and the written request shall become a part of the employee medical 
record.  A “Request for Medical Records Form” can be found in the Maxim Health and Safety 
Manual – Section IV; “Medical Surveillance Program. 

 
10.0 EXIT PHYSICAL 
 

Upon termination or resignation by an employee covered under the Medical Surveillance 
Program, the office administrator will send the employee for an exit physical.  If the employee 
declines to have an exit physical, the office administrator will have them sign an exit physical 
waiver form. An “Exit Physical Waiver Form” can be found in the Maxim Health and Safety 
Manual – Section IV; “Medical Surveillance Program. 
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If the employee declines to have the physical and also refuses to sign the waiver, the office 
administrator will inform the Vice President of Human Resources who will send a letter to the 
former employee by certified mail.  The letter will once again offer the employee a physical 
paid by the company.  A record of this letter will be filed in the employee’s medical records. 
 

11.0 EMPLOYEE HEALTH AND SAFETY REPORTS 
 

An employee will complete an “Employee Exposure Report Form” (found in the Maxim 
Health and Safety Manual – Section IV; “Medical Surveillance Program) whenever there has 
been a significant exposure to a chemical, radiological, or biological agent.  This will enable 
the company to initiate appropriate medical surveillance and an incident investigation.  Each 
employee is encouraged to report, as soon as possible, any incident where there may have been 
an exposure to harmful agents so that timely action be taken. 

 
12.0 FORMS 
 

The following related forms can be found in the Maxim Health and Safety Manual – Section 
IV; “Medical Surveillance Program. 
 
Title        Exhibit      
 
Transmittal (Authorization) Letter    1 
 
Pre-employment Medical Questionnaire (Asbestos)  2 
 
Annual Medical Questionnaire (Asbestos)   3 
 
Physician’s Written Statement (Asbestos)   4 
 
Request for Medical Records     5 
 
Exit Physical Release Form     6 
 
Employee Exposure Report     7 
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DRILL RIG INSPECTION FORM 
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TRAINING CERTIFICATES 















































































































































































































































































APPENDIX F 
 

FIRST AID KIT INFORMATION 
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MAXIM TECHNOLOGIES, INC. 
SUBSTANCE ABUSE POLICY 
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ENG FORM 3394 
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RESPONSE TO COMMENTS 












































	TITLE PAGE
	TABLE OF CONTENTS
	1.0 INTRODUCTION
	2.0 SCOPE AND OBJECTIVES
	2.1 Scope of Work Activities
	2.2 Goals/Objectives
	2.3 Areas of Study

	3.0 HAZARD IDENTIFICATION AND RISK ANALYSIS
	3.1 Preliminary Evaluation
	3.2 Hazard Identification
	3.3 Risk Analysis - Site Wide
	3.4 Action Levels and Hazard Mitigation/Site-Wide Hazards
	3.5 Risk Analysis - Surface Soil Sampling
	3.6 Action Levels and Hazard Mitigation/Surface Soil Sampling
	3.7 Risk Analysis - Subsurface Soil Sampling
	3.8 Action Levels and Hazard Mitigation/ Subsurface Soil Sampling
	3.9 Risk Analysis -Monitoring Well/Piezometer Installation
	3.10 Action Levels and Hazard Mitigation/Monitoring Well/Piezometer Installation
	3.11 Risk Analysis -Monitoring Well/Piezometer Development
	3.12 Action Levels and Hazard Mitigation/Monitoring Well/Piezometer Development
	3.13 Risk Analysis -Groundwater Sampling
	3.14 Action Levels and Hazard Mitigation/Groundwater Sampling
	3.15 Risk Analysis -Surface Water Sampling
	3.16 Action Levels and Hazard Mitigation/Surface Water Sampling
	3.17 Risk Analysis -In Situ Permeability Testing
	3.18 Action Levels and Hazard Mitigation/In Situ Permeability Testing
	3.19 Risk Analysis -Sediment Sampling
	3.20 Action Levels and Hazard Mitigation/Sediment Sampling
	3.21 Risk Analysis -Building Inspections
	3.22 Action Levels and Hazard Mitigation/Building Inspections
	3.23 Risk Analysis -Asbestos Sampling
	3.24 Action Levels and Hazard Mitigation/Asbestos Sampling
	3.25 Risk Analysis -Lead Paint Sampling
	3.26 Action Levels and Hazard Mitigation/Lead Paint Sampling
	3.27 Risk Analysis -Wipe Sampling
	3.28 Action Levels and Hazard Mitigation/Wipe Sampling
	3.29 Risk Analysis -Building 401 Demolition Survey
	3.30 Action Levels and Hazard Mitigation/Building 401 Demolition Survey
	3.31 Risk Analysis -Surveying
	3.32 Action Levels and Hazard Mitigation/Surveying
	3.33 Risk Analysis - Walk Over Survey
	3.34 Action Levels and Hazard Mitigation/Walkover Survey

	4.0 PROJECT ORGANIZATION AND RESPONSIBILITY
	4.1 U.S. Army Corps of Engineers Project Representatives
	4.2 Project Principal
	4.3 Contractor Program Manager/Project Manager
	4.4 Independent Technical Review (ITR) Committee
	4.5 Principal Engineer
	4.6 SAIC Senior Technical Consultant
	4.7 Risk Assessor
	4.8 Project Industrial Hygienist
	4.9 Radiation Safety Officer(s)
	4.10 Site Safety and Health Officer
	4.11 Site Manager
	4.12 Analytical Services Coordinator
	4.13 Quality Assurance Manager (GEL)
	4.14 Laboratory Project Manager (GEL)
	4.15 Sample Custodian (GEL)
	4.16 Key Laboratory Managers (GEL)
	4.17 Section Managers, Chemists and Technicians (GEL)
	4.18 Geotechnical Services Manager (Maxim-St. Louis)
	4.19 Sample Custodian (Geotechnical)
	4.20 Geotechnical Testing Technicians (Maxim-St. Louis)
	4.21 Data Manager
	4.22 Independent Third-Party Data Validators

	5.0 TRAINING
	5.1 Comprehensive Health and Safety Indoctrination
	5.2 Specialized Training - Maxim Personnel
	5.3 Specialized Training - Subcontractors
	5.4 Site-Specific Training
	5.5 Radworker Training

	6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)
	6.1 Levels of Protection

	7.0 MEDICAL SURVEILLANCE
	8.0 DOSIMETRY
	9.0 EXPOSURE MONITORING DURING SAMPLE COLLECTION
	9.1 Environmental Exposure Monitoring
	9.2 Radiation Monitoring
	9.3 Weather
	9.4 Noise
	9.5 Heat/Cold Stress Monitoring

	10.0 STANDARD OPERATING PROCEDURES (SOPs), ENGINEERING CONTROLS ANDWORK PRACTICES
	10.1 General Field Safety
	10.2 Mechanical Equipment Operation
	10.3 Hand Tools
	10.4 Illumination
	10.5 Material/Drum Handling
	10.6 Electrical Safety
	10.7 Confined Space, Hot Work, and Excavation Safety
	10.8 Noise/Hearing Protection
	10.9 Fall Protection
	10.10 Hazard Communications
	10.11 Sanitation and Site Cleanliness
	10.12 Lockout/Tagout
	10.13 Signs and Labels
	10.14 Biological Hazards

	11.0 SITE ACCESS AND WORK ZONES
	11.1 General
	11.2 Exclusion Zone (EZ)
	11.3 Contamination Reduction Zone (CRZ)
	11.4 Support Zone (SZ)
	11.5 Other Access Control
	11.6 Communications
	11.7 Site Security
	11.8 Project Site Office

	12.0 PERSONAL HYGIENE AND DECONTAMINATION
	12.1 Personal Hygiene
	12.2 Decontamination

	13.0 EQUIPMENT DECONTAMINATION
	14.0 EMERGENCY AND SITE EQUIPMENT
	15.0 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURE
	15.1 Emergency Procedures

	16.0 ACCIDENT PREVENTION
	17.0 LOGS, REPORTS, AND RECORDKEEPING

	Text4: 200-1eNFSS_03.04_0004_a


