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1.0 INTRODUCTION 

This Site Safety and Health Plan (SSHP) (including Attachments A through E) provides a general 
description of the levels of personal protection and safe operating guidelines expected of each employee or 
subcontractor associated with the environmental services being conducted at the Former Guterl Specialty 
Steel Corporation FUSRAP site, located in Lockport, New York.  This SSHP also identifies chemical and 
physical hazards known to be associated with the Earth Tech-managed activities addressed in this 
document. 

SSHP Supplements will be generated as necessary to address any additional activities or changes in site 
conditions, which may occur during field operations.  This SSHP will be reviewed, updated as necessary, 
and re-approved by the Safety and Health Manager (SHM) at least annually. 

1.1 GENERAL 
The provisions of this SSHP are mandatory for all Earth Tech personnel engaged in fieldwork associated 
with the environmental services being conducted at the subject site. A copy of this SSHP, any applicable 
SSHP Supplements, and the Earth Tech Consolidated Safety, Health, and Environmental Manual will be 
maintained on site and available for review at all times.  Record keeping will be maintained in accordance 
with this SSHP and the applicable Standard Operating Procedures (SOPs).  The requirements of this SSHP 
represent the minimum acceptable standard of performance for all subcontractor activities conducted on the 
work site. 

1.2 POLICY STATEMENT 
It is the policy of Earth Tech to provide a safe and healthy work environment for all of its employees.  Earth 
Tech considers no phase of operations or administration of greater importance than injury and illness 
prevention.  Safety takes precedence over expediency.  At Earth Tech, we believe every accident and every 
injury is avoidable.  We will take every reasonable step to reduce the possibility of injury, illness, or 
accident.  This policy is detailed in SH&E 001, Safety, Health, and Environmental Policy Statement 
(Attachment A). 

The practices and procedures presented in this SSHP and any supplemental documents associated with this 
SSHP are binding on all Earth Tech employees while engaged in the subject work.  In addition, all site 
visitors shall abide by these procedures as the minimum acceptable standard for the work site.  Operational 
changes to this SSHP and supplements that could affect the health or safety of personnel, the community, or 
the environment will not be made without prior approval of the Earth Tech Project Manager (PM) and the 
SHM, defined in Section 3.0. 

1.3 REFERENCES 
This SSHP conforms to the regulatory requirements and guidelines established in the following documents: 

• Title 29, Part 1910 of the Code of Federal Regulations (29 CFR 1910), Occupational Safety and 
Health Standards (with special attention to Section 120, Hazardous Waste Operations and 
Emergency Response) 

• Title 29, Part 1926 of the Code of Federal Regulations (29 CFR 1926), Safety and Health 
Regulations for Construction 

• National Institute for Occupational Safety and Health (NIOSH)/ Occupational Safety and Health 
Administration (OSHA)/ U.S. Coast Guard (USCG)/ Environmental Protection Agency (EPA), 
Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, Publication 
No. 85-115, 1985 
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• US Army Corps of Engineers Safety and Health Elements For Hazardous, Toxic and Radioactive 
Waste (HTRW) Documents, Engineer Regulation (ER) 385-1-92, July 2003 

• US Army Corps of Engineers Safety and Health Requirements, Engineer Manual (EM) 385-1-1, 
November 2003 

• Earth Tech Consolidated Safety, Health, and Environmental Manual (SH&E) 

• Earth Tech San Antonio Radiological Services Group Standard Operating Procedures (SARSG) 

Copies of the Consolidated Safety, Health, and Environmental Manual and San Antonio Radiological 
Services Group Standard Operating Procedures will be maintained on site at all times.  In the event of a 
conflict between this SSHP, Earth Tech SOPs, US Army Corps of Engineers requirements, and Federal, 
State, and local regulations, workers will follow the most stringent requirements. 

1.3.1 Earth Tech Safety, Health and Environmental Website 

Earth Tech’s safety website is available for all Earth Tech employees as a resource for safety information, 
updates, and procedures. The corporate safety website can be accessed via Earth Tech’s corporate intranet at 
http://etonline.earthtech.com/etonline/healthsafety.  Project management and employees are encouraged to 
visit the website for key safety items and information, such as: 

• The Earth Tech Employee Orientation 
• Defensive Driver Awareness Training (DDAT) 
• Contact information for Earth Tech’s Safety Department staff 
• Safety Forms 
• Safety Program Manuals 
• Safety Alerts and other communications 
• Accident, Injury, and Near-Miss Reporting Requirements 
• Links to Safety and Regulatory Information 
• Training Resources 
• Ergonomics Information, and 
• A Feedback Link to the Earth Tech Safety Director 
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2.0 SITE INFORMATION AND SCOPE OF WORK 

Earth Tech will conduct environmental services at the Former Guterl Specialty Steel Corporation FUSRAP 
site.  Work will be performed in accordance with the applicable Statement of Work (SOW) (USACE, March 
2005) and associated Work Plans developed for the Former Guterl Specialty Steel Corporation FUSRAP 
site.  Deviations from the listed SOW will require a Safety and Health Manager review and changes made to 
this SSHP, to ensure adequate protection of personnel and other property. 

The following is a summary of relevant data concerning the Former Guterl Specialty Steel Corporation 
FUSRAP site, and the work procedures to be performed.  The Sampling and Analysis Plan prepared by 
Earth Tech as a companion document to this SSHP provides significantly greater detail concerning both site 
history and planned work operations. 

2.1 SITE INFORMATION 
This section provides a general description and historical information associated with the site. 

2.1.1 General Description 

The Former Guterl Specialty Steel Corporation FUSRAP site (Guterl Steel site) is located in Lockport, 
Niagara County, New York, approximately 20 miles northeast of Buffalo, New York.  The March 2005 
SOW defined the site as “an approximately 70-acre site” comprised of three general areas.  The three 
general areas included the 52-acre Allegheny Ludlum Corporation property, the 9-acre landfill area, and the 
9-acre excised area.  However, during the Technical Project Planning (TPP) Meeting conducted August 9 
and 10, 2005, it was agreed to include additional properties that were at one time held by the Simonds Saw 
and Steel Company that may have been impacted by Manhattan Engineer District/Atomic Energy 
Commission (MED/AEC) activity.  (The Simonds Saw and Steel Company (Simonds), a predecessor to 
Guterl Specialty Steel Corporation and operator of the facility during MED/AEC activity, appears in several 
historical report titles.) 

2.1.2 Site Background/History 

Earth Tech reviewed the site operational history using available documents as part of this SSHP.  The 
following section is derived from Section 1.2.2 of the Data Gap Analysis Report (USACE, March 2005). 

From 1910 to 1966, the site was owned and operated by Simonds Saw and Steel Company to manufacture 
steel and specialty steel alloys (high-alloy) used in the production of saws and other tools.  During World 
War I and World War II, normal plant operations were suspended, and the plant produced armor plating 
for the US Government under various contracts. 

In 1948, the New York Operations Office of the AEC negotiated a contract with Simonds.  AEC 
operations continued until December 31, 1956.  During the time between 1948 and 1952, documents 
indicated that Simonds processed as much as 600,000 pounds of natural uranium (i.e., processed uranium 
without enrichment supplied as metal ingots) and the plant annually conducted approximately 312 rolling 
turns of metal, which would process between 15,000 and 20,000 pounds of uranium ingots each.  In 1953, 
1954, 1955, and 1956, there was production of 29, 56, 58, and 22 turns of metal, respectively.  Although 
there are indications that some of the later lots may have contained enriched uranium and depleted 
uranium, both enriched and depleted uranium were eliminated as constituents of potential concern during 
the conduct of the Data Gap Analysis. It is also reported that during this time period, Simonds processed 
30,000 to 40,000 pounds of thorium for National Lead Company of Ohio (NLO) and the AEC.  

In 1966, Simonds was acquired by the Wallace-Murray Corporation, which continued to operate the plant 
as a specialty steel mill until 1978, when Guterl Specialty Steel Corporation (Guterl) acquired the site 
property. 
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In 1982, Guterl filed for Chapter 11 bankruptcy protection in the US Bankruptcy Court for the Western 
District of Pennsylvania. (This was changed to a Chapter 7 bankruptcy in 1990.)  In 1984, using industrial 
development bonds received through the Niagara County Industrial Development Agency, Allegheny 
Corporation purchased Guterl’s assets at an auction.  

According to US Bankruptcy Court documents, “on information and belief, at the time, Allegheny was 
shown certain documents and learned from counsel for the US Economic Development Association 
(EDA), William Ogden, that the Site contained radioactive contamination.  On information and belief, the 
United States EDA had certain documents in its possession that reflected the significant radiological 
contamination at the Site. Allegheny refused to close.” 

As a result of the documents and information received from Mr. Ogden, Allegheny Ludlum agreed to 
close the deal, but only after the “contaminated” area was removed from the sale.  This portion of the 
property, approximately 9 acres of land, became known as the “Excised Area.”  Allegheny Ludlum also 
excluded a portion of Guterl’s assets from the sale, including equipment utilized during AEC-related 
operations at the site.  

The active portion of the Guterl Steel site is currently being operated by Allegheny Ludlum, which 
occupies the portion of the Guterl Steel site that is not part of the Landfill Area or Excised Area. 

2.1.3 Project Constituents of Potential Concern 

Based on an extensive review of the information available to Earth Tech, the constituents of potential 
concern (COPCs) identified for the site under the FUSRAP program are limited to uranium (U-238, U-235, 
and U-234) and thorium (Th-232).  It is Earth Tech’s opinion that there is adequate basis for this 
determination, and that there are no data gaps with regard to the identification of FUSRAP-eligible COPCs. 

2.1.4 Previous Investigations 

A number of chemical contaminants have been identified or are suspected to be present on site, as described 
in the report Summary of Historical Analytical Data for the Guterl Steel FUSRAP Site, Lockport, New York 
(USACE, June 2005).  A summary of the contaminants identified or suspected by media is presented below: 

Media Contaminants identified/suspected 

Groundwater Metals, chlorinated volatile organic compounds, phenols 

Soil (including earthen 
building floors and 
sediment) 

Metals, radionuclides, polyaromatic hydrocarbons, polychlorinated biphenyls 

Accumulated dust on 
building surfaces 

Metals, radionuclides 

Residual in tanks or 
remaining building 
materials  

Metals, acid/bases, hydrocarbons, chlorinated volatile organic compounds, 
asbestos 

 

2.2 SCOPE OF WORK 
This SSHP for the Former Guterl Specialty Steel Corporation FUSRAP Site is intended solely to support the 
acquisition of field data during the Remedial Investigation.  

2.2.1 Gamma Walkover Survey 

To aid the selection of soil sampling locations, a gamma walkover survey will be performed at the Guterl 
Steel site prior to the commencement of other field work and sampling.  The amount of the survey coverage 
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is proposed in the separate Gamma Walkover Survey Plan (GWSP).  The GWSP will be conducted in 
accordance with the requirements of this SSHP. Refer to Attachment C for associated Task Hazard Analysis 
(THA). 

2.2.2 Soil Sampling 

Earth Tech will collect soil samples, which will include surface and subsurface soils.  Surface soil samples 
will be collected by using a trowel and/or hand auger.  Subsurface samples will be collected using a split 
spoon sampler, direct push (e.g., Geoprobe®) technology, and/or hand auger.  Refer to Attachment C for 
associated THA. 

2.2.3 Groundwater Monitoring Well Installation and Groundwater Sampling 

Earth Tech will install groundwater monitoring wells and sample groundwater to assess hydraulic and 
chemical factors at the site.  Monitoring wells will be installed using a conventional rig and/or direct push 
technology.  Groundwater sampling will be performed following guidelines established in USEPA Region 
II Ground Water Sampling Procedure Low Stress (Low Flow) Purging and Sampling.  Refer to Attachment 
C for associated THA. 

2.2.4 Surface Water and Sediment Sampling 

Earth Tech will collect surface water and sediment samples.  This task will be performed to delineate the 
nature and extent of surface water and sediment contamination at the site.  Surface water and sediment 
samples will be collected using hand equipment in accordance with the manufacturer’s recommendations.  
Refer to Attachment C for associated THA  

2.2.5 Site Structure Scanning and Swipe Sampling 

Earth Tech will evaluate the site structures for COPCs.  This will include scan and swipe samples to 
determine the nature and extent of radiological contamination in and on building floors, walls, ceilings, 
roofs, and equipment. Refer to Attachment C for associated THA. 

2.2.6 Sample Preparation and Analysis 

Earth Tech will set up a field laboratory for the preparation and radiological analysis of soil, groundwater, 
and swipe samples.  The results of these samples will provide rapid-response results to determine further 
survey and sampling activities. In addition, samples for laboratory analysis will be collected and shipped. 
Refer to Attachment C for associated THA. 

2.2.7 Additional Tasks 

The following additional tasks will be performed in support of planned site activities: 

Mobilization/Demobilization:  Mobilization and demobilization represent limited pre- and post-task 
activities.  These activities include driving to and from the site; initial site preparations, such as generator, 
trailer, field laboratory, and toilet facilities setup; and post-work activities, such as removing files and office 
equipment and general housekeeping.  Refer to Attachment C for associated THA. 

Utilities Identification:  Various forms of aboveground/underground utility lines or pipes may be 
encountered during subsurface soil sampling or groundwater well installation.  Prior to the start of invasive 
site operations, all utilities must be located with the Underground Facility Protection Organization [(800)-
962-7962].  Should intrusive operations cause equipment to come into contact with utility lines, the Site 
Safety and Health Officer (SSHO) and the SHM, defined in Section 3.0, will be notified immediately. Work 
will be suspended until the Underground Facility Protection Organization is contacted and the appropriate 
actions for the particular situations can be taken.  For additional information, refer to SH&E 403, Drilling.   

Establishing Site Control Systems: Site control, including identifying and labeling restricted or prohibited 
areas, must be done before site work can begin, in conjunction with the establishment of HAZWOPER 
controlled work areas (Section 9.2).  Refer to Attachment C for associated THA. 
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Equipment Decontamination:  Earth Tech and subcontractor personnel will perform decontamination of 
equipment used to perform work within controlled work areas.  Refer to Attachment C for associated THA. 

Identifying and Covering Floor Openings:  Earth Tech and subcontractor personnel will identify and cover 
or limit access to floor openings in work areas.  Refer to Attachment C for associated THA. 

Identification and Posting of Confined-Spaces:  An Earth Tech confined space competent person will 
identify and post confined space signage in all work areas with identified confined spaces.  Refer to 
Attachment C for associated THA. 

De-Energizing and Lock-Out of Energy Sources:  Earth Tech and subcontractor personnel will identify 
energy sources in work areas.  An Earth Tech Lockout/Tagout competent person will ensure the identified 
energy sources are de-energized and locked, tagged, and tried as needed prior to work in the area.  Refer to 
Attachment C for associated THA. 

Identification of Asbestos-Containing Materials:  Earth Tech asbestos-trained personnel will conduct 
surveys to identify asbestos-containing materials in all work areas prior to performing required work to 
minimize disturbance of asbestos-containing materials. 

Safe Passageway Determination: The SSHO will review each work area prior to work being conducted in 
the area to identify potential physical, chemical, radiological and biological hazards and review the 
appropriateness of the THAs for work to be conducted in the area.  Refer to Attachment C for associated 
THA. 

Clearing and Grubbing:  Clearing and grubbing of vegetative growth may be required to access and conduct 
work operations including soil borings, monitoring well installations, and survey activities.  Refer to 
Attachment C for associated THA. 

Investigative-Derived Waste (IDW) Management:  IDW will be collected and categorized as non-hazardous 
or hazardous.  Potentially hazardous IDW (e.g., purge water, decontamination fluids, and soil cuttings) will 
be tested and characterized for disposal.  Non-hazardous IDW (i.e., normal trash) will be disposed of in a 
timely fashion during fieldwork.  Refer to Attachment C for associated THA. 
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3.0 STAFF ORGANIZATION, QUALIFICATIONS, AND 
RESPONSIBILITIES 

3.1 PROJECT MANAGER - JAMES KACZOR 
The Project Manager (PM) has overall management authority and responsibility for all site operations, 
including safety. The specific safety responsibilities for the PM are listed in Section 2.2 of SH&E 001, 
Operational SH&E Structure and Responsibilities. The PM will provide the site supervisor with work plans, 
staff, and budgetary resources, which are appropriate to meet the safety needs of the project operations. 

3.1.1 Qualifications 

In addition to being Hazardous Waste Operations and Emergency Response (HAZWOPER)-qualified, the 
Project Manager has completed the 8-hour HAZWOPER Supervisor Training Course in accordance with 29 
CFR 1910.120 (e)(4) and DOE Radiation Worker I (expiration date May 17, 2007). 

3.2 SITE SUPERVISOR - ED PALSER 
The site supervisor has the overall responsibility and authority to direct work operations at the job site 
according to the provided work plans. The PM may act as the site supervisor while on site. 

3.2.1 Responsibilities 

The site supervisor is responsible for: 
• Discussing deviations from the work plan with the SSHO and PM.  
• Discussing safety issues with the PM, SSHO, and field personnel. 
• Assisting the SSHO with the development and implementation of corrective actions for site safety 

deficiencies. 
• Assisting the SSHO with the implementation of this SSHP and ensuring compliance. 
• Assisting the SSHO with inspections of the site for compliance with this SSHP and applicable 

SOPs. 

3.2.2 Authority 

The site supervisor has authority to: 
• Verify that all operations are in compliance with the requirements of this SSHP, and halt any 

activity that poses a potential hazard to personnel, property, or the environment.  
• Temporarily suspend individuals from field activities for infractions against the SSHP pending 

consideration by the SSHO, the Safety and Health Manager, and the PM.  

3.2.3 Qualifications 

In addition to being Hazardous Waste Operations and Emergency Response (HAZWOPER)-qualified, the 
Site Supervisor has completed the 8-hour HAZWOPER Supervisor Training Course in accordance with 29 
CFR 1910.120 (e)(4) and DOE Radiation Worker I (expiration date May 17, 2007). 

3.3 SAFETY AND HEALTH MANAGER - ROBERT POLL, CIH, CSP 
The SHM, also known as the Safety Professional, is the member of the Earth Tech Safety, Health and 
Environmental Department assigned to oversee health and safety requirements for the project and provide 
any needed technical support.  The SHM will be assisted by a Certified Health Physicist on matters of 
radiological hazards, identified in the Radiation Protection Plan (RPP) (Attachment B). 
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3.3.1 Responsibilities 

The SHM will be the first point-of-contact for all of the project's health and safety matters.  Duties include 
the following: 

• Approving this SSHP and any required changes 
• Visiting the site as needed to audit the effectiveness of this SSHP 
• Serving as a quality control staff member 
• Remaining available for project emergencies 
• Reviewing all personal exposure monitoring results and modifying THAs or the SSHP as necessary 
• Investigating any reported unsafe acts or conditions 

3.3.2 Qualifications 

The SHM is a member of the Earth Tech Safety, Health, and Environmental (SH&E) Department, and is 
certified as a Certified Industrial Hygienist (CIH) and a Certified Safety Professional (CSP). In addition, the 
SHM is Hazardous Waste Operations and Emergency Response (HAZWOPER)-qualified and has 
completed the 8-hour HAZWOPER Supervisor Training Course in accordance with 29 CFR 1910.120 
(e)(4). Also, the SHM has over five years experience with managing the health and safety at HAZWOPER 
sites. Organizationally, the SHM reports independently to corporate management, separately from the 
Project Manager. 

3.4 SITE SAFETY AND HEALTH OFFICER - DINO ZACK 
The SSHO, also known as the Site Safety Officer, is the Earth Tech employee assigned to oversee daily 
health and safety requirements for the project.  The SSHO will be assisted on matters of radiological 
hazards, as identified in the RPP (Attachment B). 

3.4.1 Responsibilities 

The SSHO is responsible for: 
• Being on-site to ensure the policies and procedures identified in this SSHP are implemented. 
• Establishing any necessary controlled work areas (as designated in this SSHP or RPP). 
• Establishing safe passageways where hazards exist. 
• Reviewing THAs and updating as necessary based on site conditions. 
• Updating the site-specific SSHP to reflect changes in site conditions or the scope of work.  SSHP 

updates must be reviewed and approved by the SHM. 
• Being aware of changes in Earth Tech Safety Policy- Changes posted on the Earth Tech Safety 

Website (see Section 1.3.1 of this SSHP). 
• Monitoring the lost time incidence rate for this project and work toward improving it. 
• Inspecting the site for compliance daily with this SSHP and the SOPs using the appropriate audit 

inspection checklist (Attachment D). 
• Working with the PM to develop and implement corrective action plans to correct deficiencies 

discovered during site inspections.  Deficiencies will be discussed with project management to 
determine appropriate corrective action(s). 

• Contacting the SHM for technical advice regarding safety issues. 
• Determining emergency evacuation routes, establishing and posting local emergency telephone 

numbers, and arranging emergency transportation. 
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• Providing a means for employees to communicate safety issues to management in a discreet manner 
(i.e., suggestion box, etc.). 

• Ensuring that all site personnel and visitors have received the proper training and provide 
appropriate training and medical clearance records prior to entering the site. 

• Presenting tailgate safety meetings and maintaining attendance logs and records. 
• Discussing potential health and safety hazards with the PM and SHM. 

3.4.2 Authority 

The SSO has authority to: 
• Verify that all operations are in compliance with the requirements of this SSHP. 
• Temporarily suspend individuals from field activities for infractions against the SSHP pending 

consideration by the SHM and the PM, in accordance with SH&E 209, Disciplinary Actions-
Accountability. 

3.4.3 Qualifications 

In addition to being Hazardous Waste Operations and Emergency Response (HAZWOPER)-qualified, the 
SSHO has completed the 8-hour HAZWOPER Supervisor Training Course in accordance with 29 CFR 
1910.120 (e)(4), has several years experience with health and safety at HAZWOPER sites, has participated 
in personal and work zone air monitoring programs at HAZWOPER sites, and has completed Earth Tech’s 
10-hour construction safety training and DOE Radiation Worker I (expiration date May 17, 2007). 

3.5 COMPETENT PERSON 
The use of fall protection and respiratory protection at the site will require appropriate on-site competent 
persons.  If lockout procedures are necessary to control energy sources, a Lockout/Tagout competent person 
will be required on-site.  The competent person responsibilities, authority, and qualifications are set forth in 
SH&E 132, Competent Persons. 

The SSHO will act as the confined space competent person for the identification of confined spaces.  The 
confined space competent person responsibilities, authority, and qualifications are set forth in SH&E 118, 
Confined Space Entry Program, and SH&E 132, Competent Persons. 

3.6 SITE WORKERS 
3.6.1 Responsibilities 

Responsibilities of site workers associated with this project include, but are not limited to the following: 
• Understanding and abiding by the policies and procedures specified in the SSHP, RPP, and other 

applicable safety policies, and clarifying those areas where understanding is incomplete. 
• Providing feedback to health and safety management relating to omissions and modifications in the 

SSHP, RPP, or other safety policies.  
• Notifying the SSHO, in writing, of unsafe conditions and acts. 

3.6.2 Authority 

The health and safety authority of each employee assigned to the site includes the following: 
• The right to refuse to work and/or stop work authority when the employee feels that the work is 

unsafe (including subcontractors or team contractors), or where specified safety precautions are not 
adequate or fully understood (see SH&E 206, Stop Work Authority). 

• The right to refuse to work on any site or operation where the safety procedures specified in this 
SSHP or other safety policies are not being followed. 
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• The right to contact the SSHO or the SHM at any time to discuss potential concerns. 

3.6.3 Qualifications 

All site workers will be HAZWOPER-qualified, radiation worker-qualified, and complete all other training 
and medical surveillance required by this SSHP and the RPP. 

3.7 SUBCONTRACTORS 
The requirements for subcontractor selection and subcontractor safety responsibilities are outlined in SH&E 
207, Contractor and Subcontractor SH&E Requirements (Attachment A).  Each Earth Tech subcontractor is 
responsible for assigning specific work tasks to their employees.  Each subcontractor's management will be 
required to provide qualified employees and allocate sufficient time, materials, and equipment to safely 
complete assigned tasks.  In particular, each subcontractor is responsible for equipping its personnel with 
any required PPE. 

Earth Tech considers each subcontractor to be an expert in the aspects of the work operations for which they 
are tasked to provide, and each subcontractor is responsible for compliance with the regulatory requirements 
that pertain to those services.  Each subcontractor is expected to perform its operations in accordance with 
its own unique safety policies and procedures, in order to ensure that hazards associated with the 
performance of the work activities are properly controlled.  Such safety policies and procedures will be at 
least as stringent as the policies and procedures set forth in this SSHP.  Copies of any required safety 
documentation for a subcontractor's work activities will be provided to Earth Tech for review prior to the 
start of onsite activities, if required. 

Hazards not listed in this SSHP, but known to any subcontractor, or known to be associated with a 
subcontractor's services, must be identified and addressed to the PM prior to beginning work operations.  
The Site Supervisor or authorized representative has the authority to halt any subcontractor operations, and 
to remove any subcontractor or subcontractor employee from the site for failure to comply with established 
health and safety procedures or for operating in an unsafe manner. 

3.8 VISITORS 
Authorized visitors (e.g., client representatives, regulators, Earth Tech management staff, etc.) requiring 
entry to any work location on the site will be briefed by the SSHO on the hazards present at that location.  
Visitors will be escorted at all times at the work location and will be responsible for compliance with their 
employer's health and safety policies.  In addition, this SSHP specifies the minimum acceptable 
qualifications, training, and personal protective equipment which are required for entry to any controlled 
work area; visitors must comply with these requirements at all times.  Visitors will be briefed on safety 
policies in the SSHP and RPP relevant to their site visit and the topic of the daily safety briefing and will 
sign the daily safety briefing log. 

Unauthorized visitors, and visitors not meeting the specified qualifications, will not be permitted within 
established controlled work areas. 
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4.0 HAZARD/RISK ANALYSIS 

The following hazards are unique hazards that employees will be expected to or may potentially encounter 
at the job site.  Mitigation of these hazards is discussed in Section 8.0.  These hazards will be considered 
when conducting activity hazard analyses, as described in Section 4.6. 

4.1 SAFETY AND PHYSICAL HAZARDS 
4.1.1 Overhead Hazards 

Overhead hazards are present both indoors and outdoors.  Outdoors, overhead utilities may pose a hazard 
during drilling activities.  Loose building materials, as identified in structural investigation reports, pose 
overhead hazards when working adjacent to the buildings.  Indoor overhead hazards include loose building 
materials, debris on overhead walkways or horizontal surfaces, and debris stacked above head height.  These 
overhead hazards are present throughout the buildings. 

4.1.2 Walking/Working Surfaces 

Uneven walking/working surfaces are present outdoors and will be encountered during most outdoor work 
activities, specifically in the landfill areas and when conducting clearing/grubbing activities.  Significant 
walking/working surface issues inside the buildings were identified during visual inspections and in 
structural investigation reports.  These issues include floor openings and shallow trenches, floor support 
beam deterioration, uneven walking surfaces, standing water, and protruding objects. 

4.2 CHEMICAL HAZARDS 
The following is a discussion of the hazards presented to worker personnel during this project from on-site 
chemical hazards known to exceed regulatory limits on site or suspected to be present on site.  The chemical 
hazards at the site are not fully characterized.  Additional chemical characterization studies are planned at 
the site by New York State Department of Environmental Conservation.  For example, small piles (less than 
one cubic yard) of unknown chemical composition were identified during structural investigations. 
Exposure symptoms, health effects, and applicable exposure limits for each suspected site contaminant 
listed in Section 2.1.4 are located in the following subsections.  Hazards associated with chemical products 
brought to the site during work operations are addressed separately, under the Hazard Communication 
process described in Section 8.3.   

4.2.1 Heavy Metals 

4.2.1.1 Arsenic 

Breathing high levels of inorganic arsenic can result in a sore throat or irritated lungs.  Ingesting high levels 
of inorganic arsenic can result in death.  Lower levels of arsenic can cause nausea and vomiting, decreased 
production of red and white blood cells, abnormal heart rhythm, damage to blood vessels, and a sensation of 
"pins and needles" in hands and feet.  Skin contact with inorganic arsenic may cause redness and swelling.  
Several studies have shown that inorganic arsenic can increase the risk of cancer in the lungs, skin, bladder, 
liver, kidneys, and prostate.  OSHA and the American Conference of Governmental Industrial Hygienists 
(ACGIH) have set a limit of 0.01 milligram per cubic meter (mg/m³) for arsenic in breathing air over an 8-
hour workday, 40-hour workweek.  The NIOSH Immediately Dangerous to Life and Health (IDLH) 
concentration is 5 mg/m³. 

4.2.1.2 Cadmium 

The first observed chronic effect of cadmium overexposure is generally kidney damage, however 
pulmonary emphysema and bone disease, anemia, tooth discoloration and loss of smell are also associated 
with cadmium overexposure.  The most serious consequence of chronic cadmium poisoning is cancer (lung 
and prostate).  Acute symptoms of cadmium overexposure include flu-like symptoms of weakness, fever, 



�������������	
����������	���������������	
����������	���������������	
����������	���������������	
����������	�����������������������

���� ���� ��������������������������������	������������������������ �! �"����

  06/21/06 
4-2 

headache, chills, sweating and muscular pain.  OSHA has set limits of 0.005 mg/m³ for cadmium 
compounds in breathing air over an 8-hour workday, 40-hour workweek.  The OSHA “action level” is 
0.0025 mg/m³ in breathing air over an 8-hour workday, 40-hour workweek.  The ACGIH limit is 0.01 
mg/m³ for cadmium compounds in breathing air over an 8-hour workday, 40-hour workweek.  The IDLH 
concentration is 9 mg/m³. 

4.2.1.3 Chromium 

Although trivalent chromium is a dietary supplement, dermal contact with trivalent chromium compounds 
has resulted in contact dermatitis and liver or kidney damage.  Ingesting large amounts of hexavalent 
chromium can cause stomach upsets and ulcers, convulsions, kidney and liver damage, and even death.  
Skin contact with certain hexavalent chromium compounds can cause skin ulcers.  OSHA has set limits of 
0.5 mg/m³ for trivalent chromium, 1 mg/m³ for metallic chromium and insoluble chromium compounds, and 
0.005 mg/m³ for hexavalent chromium compounds in breathing air over an 8-hour workday, 40-hour 
workweek.  ACGIH has set limits of 0.5 mg/m³ for trivalent chromium, insoluble chromium compounds and 
metallic chromium, and 0.01 mg/m³ for hexavalent chromium compounds in breathing air over an 8-hour 
workday, 40-hour workweek.  The IDLH concentration for metallic, trivalent, and hexavalent chromium is 
250 mg/m³, 25 mg/m³, and 15 mg/m³, respectively. 

4.2.1.4 Lead 

Lead is toxic to a number of organs and organ systems in the body including the liver, kidneys, blood-
forming organs (primarily located in the bones), and the central nervous system.  Acute exposure to heavy 
metals can produce symptoms such as stomach distress and vomiting, mental confusion and sluggishness, 
heart palpitations, breathing difficulties, and renal (kidney) failure.  Chronic exposures can be characterized 
by deterioration in function of the liver and kidneys, central nervous system degradation, and abnormal 
changes in blood cell counts (especially white blood cells).  The OSHA and ACGIH exposure limit for lead 
compounds is 0.05 mg/m³ in breathing air over an 8-hour workday, 40-hour workweek.  The OSHA “action 
level” is 0.03 mg/m³.  Refer to SH&E 610, Lead, for additional monitoring, medical surveillance, PPE, and 
training requirements should the action level limit be exceeded.  The IDLH concentration is 100 mg/m³. 

4.2.1.5 Manganese 

The most noted health effects associated with manganese are due to chronic exposure, and include 
deterioration of brain cognitive and motor skills, lung sensitization and fibrotic changes, depression of red 
blood cell formation, and nerve conduction damage.  The OSHA exposure limit for manganese compounds 
is a maximum of 5 mg/m³ in breathing air.  The ACGIH exposure limit is 0.2 mg/m³ in breathing air over an 
8-hour workday, 40-hour workweek.  The IDLH concentration is 500 mg/m³. 

4.2.1.6 Nickel 

The most common health effect of nickel is an allergic reaction to contact with skin or open wounds, 
resulting in dermatitis.  Ingestion of nickel may result in gastrointestinal discomfort, increased red blood cell 
production, and increased protein in urine.  Chronic inhalation of nickel may cause reduced lung function or 
cancer of the lung or nasal passages.  The OSHA and ACGIH exposure limit for metallic nickel is 1 mg/m³ 
in breathing air over an 8-hour workday, 40-hour workweek.  The IDLH concentration is 10 mg/m³. 

4.2.1.7 Vanadium 

Breathing large amounts of vanadium may cause lung, skin, respiratory tract and mucosal membrane 
irritation.  Vanadium has been found to cause cancer and birth defects in laboratory animals.  The OSHA 
exposure limit for vanadium compounds is a maximum of 0.5 mg/m³ in breathing air.  The ACGIH 
exposure limit for vanadium compounds is 0.05 mg/m³ in breathing air over an 8-hour workday, 40-hour 
workweek.  The IDLH concentration is 35 mg/m³. 
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4.2.1.8 Zinc 

No known long-term or short-term health effects are attributed to the inhalation of zinc.  Long-term 
ingestion of large quantities of zinc may result in gastrointestinal discomfort, anemia, and pancreas damage.  
Skin exposure has caused skin irritation in laboratory animals.  Neither OSHA nor ACGIH have 
promulgated an exposure limit for metallic zinc. 

4.2.1.9 Thorium 

Thorium is not chemically toxic. The radiological hazards from the radioactive isotopes of thorium and its 
progeny are addressed in the RPP (Attachment B). 

4.2.1.10  Uranium 

OSHA and ACGIH have set occupational exposure limits for uranium in breathing air over an 8-hour 
workday, 40-hour workweek.  The OSHA exposure limit for soluble uranium dust is 0.05 mg/m³; the 
ACGIH exposure limit for soluble compounds is 0.2 mg/m³.  The OSHA and ACGIH limit is 0.2 mg/m³ for 
insoluble uranium dust, with a limit of 0.6 mg/m³ insoluble uranium dust in breathing air over any 15-
minute period.  The limits for soluble compounds are based on chemical toxicity; whereas the limits for 
insoluble compounds are based on radiotoxicity.  The high chemical toxicity of uranium and its salts is 
largely shown in kidney damage, which may not be reversible.  Arterial lesions may occur after acute 
exposures.  The IDLH concentration for any uranium compound is 10 mg/m³.  The radiological hazards 
from the radioactive isotopes of uranium and its progeny are addressed in the RPP (Attachment B). 

4.2.2 Acids and Bases 

Hydrochloric and hydrofluoric acids create colorless, fuming gases with suffocating odor.  The fuming 
gases readily re-form as acid on contact with water; because of this property, the gases are very irritating to 
the eyes, upper respiratory tract, and sweaty skin.  OSHA and ACGIH have set limits of a maximum of 5 
ppm of hydrochloric acid in breathing air over an 8-hour workday, 40-hour workweek.  The IDLH 
concentration for hydrochloric acid is 50 ppm.  OSHA has set a limit of an average of 3 ppm of and ACGIH 
has set a limit of a maximum of 3 ppm of hydrofluoric acid in breathing air over an 8-hour workday, 40-
hour workweek.  The IDLH fro hydrofluoric acid is 30 ppm. 

Sodium hydroxide (NaOH) is the strongest base and can result in significant damage to the skin.  Sodium 
hydroxide not only causes chemical burns due to the caustic action, but also thermal burns due to the heat 
generated when sodium hydroxide reacts with the moisture in the skin.  This is further intensified due to 
sodium hydroxide’s capacity to penetrate deeply into the skin.  The OSHA exposure limit for sodium 
hydroxide is 2 mg/m3 in breathing air over an 8-hour workday, 40-hour workweek.  The ACGIH exposure 
limit for sodium hydroxide is a maximum of 2 mg/m3 in breathing air.  The IDLH concentration is 10 
mg/m³. 

4.2.3 Hydrocarbons 

4.2.3.1 Petroleum Hydrocarbons 

Hydrocarbon fuels (including gasoline, diesel fuel and jet fuel) are complex mixtures of hydrocarbons and 
additives.  For highly volatile components, chronic exposures or exposures to a high concentration may 
cause unconsciousness, coma, and possible death from respiratory failure.  Exposure to low concentrations 
of vapor may produce flushing of the face, slurred speech, and mental confusion.  Fuels are also irritating to 
the skin, and may cause drying and dermatitis as a result of prolonged contact.  There are no set limits for 
petroleum hydrocarbons; however, gasoline guidelines may be used instead.  The ACGIH exposure limit for 
gasoline is 300 ppm.  Employees will not enter an area where the petroleum hydrocarbon concentrations in 
air are greater than 10 percent of the lower explosive limit. 
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4.2.3.2 Polyaromatic Hydrocarbons  

Polyaromatic hydrocarbons (PAHs) have varying degrees of potency for causing cancer, with 
benzo(a)pyrene being among the most potent.  Exposure may also cause cancer of the lungs, skin, bladder or 
kidneys.  Benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and 
indeno(1,2,3-cd)pyrene have also been identified as carcinogenic.  PAHs are analyzed collectively as coal 
tar pitch volatiles.  The OSHA and ACGIH limit for the benzene-soluble fraction of coal tar pitch volatiles 
is 0.2 mg/m³ in breathing air over an 8-hour workday, 40-hour workweek.  The IDLH concentration is 80 
mg/m³. 

4.2.4 Asbestos 

Long-term exposure to asbestos via inhalation has been linked to a number of diseases, including asbestosis 
(a fibrosis of the lung) and mesothelioma (a cancer of the pleural sac surrounding the lungs).  Ingestion of 
asbestos, though considered much less of a hazard than inhalation, has been implicated in some forms of 
stomach cancer.  Short-term acute exposures produce no documented health effects beyond irritation of the 
nose, lungs and eyes that is typical of high-concentrations of dusts.  The OSHA and ACGIH exposure limit 
is 0.1 fibers per cubic centimeter of breathing air over an 8-hour workday, 40-hour workweek.  No IDLH 
concentration has been established for asbestos. 

4.2.5 Chlorinated Volatile Organic Compounds 

Moderate exposures to chlorinated volatile organic compounds (including trichloroethene and 1,2-
dichloroethene) cause symptoms similar to those of alcohol inebriation; higher concentrations cause narcotic 
effects.  Contact with liquid solvents defats the skin, causing topical dermatitis.  OSHA and ACGIH have 
set limits of 100 ppm and 50 ppm trichloroethene in breathing air over an 8-hour workday, 40-hour 
workweek, respectively.  Both OSHA and ACGIH have set a limit of 200 ppm for 1,2-dichloroethene in 
breathing air over an 8-hour workday, 40-hour workweek.  The IDLH concentration for both trichloroethene 
and 1,2-dichloroethene is 1,000 ppm. 

4.2.6 Polychlorinated Biphenyls 

Skin contact with polychlorinated biphenyls (PCBs) can lead to the production of an acne-like condition 
known as chloracne; additionally PCBs are readily absorbed through the skin.  Chronic exposure can lead to 
liver damage and possible reproductive effects.  PCBs have also been identified as a potential human 
carcinogen.  Neither OSHA nor ACGIH have promulgated an exposure limit for PCB-1260, the PCB 
detected on-site. 

4.2.7 Phenols 

Phenols are rapidly absorbed through the skin and can cause skin and eye burns upon contact.  Comas, 
convulsions, cyanosis and death can result from overexposure to phenols.  Internally, phenol affects the 
liver, kidneys, lungs, and vascular system.  The OSHA and ACGIH exposure limit for phenols is 5 ppm 
with a skin notation indicating skin exposure is the primary exposure route.  The IDLH concentration is 250 
ppm. 

4.2.8 Assessment of Exposure Hazards 

Inhalation – The potential for inhalation of chemical hazards is high when dust on building surfaces or 
building materials (such as asbestos-containing material or parts coated with lead-based paint) are disturbed 
during surveys or swipe sample collection.  Engineering controls, such as wetting dusts, will be used to 
minimize the introduction of the contaminants into breathing zones; administrative controls minimizing the 
disturbance of these materials will also minimize exposure.  Monitoring will ensure worker exposure is 
below exposure limits.  The likelihood of inhalation of contaminants in soils and groundwater is low, due to 
the use of hand auguring, direct-push drilling, and low-flow groundwater sampling methods, which 
minimize contaminants introduced into breathing zones.  In addition, the exposure to inhalation of residual 
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chemicals in tanks is low, as the majority of these chemicals were reportedly removed from the tanks and 
personnel will not enter tanks that are considered confined spaces. 

Skin Contact – skin and eye contact with the listed inorganic and organic contaminants is likely during 
surveys and swipe, soil, and groundwater sampling due to close proximity with the contaminants in the soil, 
groundwater, dusts on building surfaces, or residual chemicals in tanks.  Use of personal protective 
equipment such as gloves, safety glasses, and protective clothing, and proper decontamination techniques 
when exiting contaminated work areas (see Section 8.7) will minimize skin and eye contact. 

Ingestion – Ingestion of contaminants through ingestion of groundwater, soil, dust on building surfaces, or 
residual chemicals in tanks is most likely when these contaminants are brought out of contaminated work 
areas and into break areas.  Protection against exposure via ingestion can be accomplished by use of gloves 
and protective clothing and proper decontamination procedures when exiting contaminated work areas (see 
Section 8.7). 

4.3 FIELD LABORATORY HAZARDS 
Unique physical and chemical hazards, such as exposure to liquid nitrogen, will be present to employees 
who work in the field laboratory.  An Activity Hazard Assessment will be conducted for the work to be 
conducted in the field laboratory. 

4.4 BIOLOGICAL HAZARDS 
Contact with biological hazards is likely at the site, both outdoors and indoors. 

4.4.1 Bird Excrement 

Bird droppings were noted throughout the site buildings.  Mites and disease-causing microorganisms are 
often present in accumulations of bird droppings. 

4.4.2 Insects 

Habitats for insects at the site include outdoor locations, such as uncleared grassy areas, and indoor locations 
inside site buildings.  Mosquitoes can potentially carry and transmit the West Nile Virus.  Ticks can transmit 
Lyme disease or Rocky Mountain Spotted Fever.  Bees and wasps can sting by injecting venom, which 
causes some individuals to experience anaphylactic shock (extreme allergic reaction). 

4.4.3 Wild Animals 

Wild animals include, but are not limited to, birds, snakes, raccoons, squirrels, and rats.  These animals may 
not only be encountered outdoors, but may have created habitats inside site buildings.  These animals can 
bite and scratch and can also carry transmittable diseases (e.g., rabies).  Additionally, wild animal feces, 
dander, mites, fleas and ticks associated with the wild animal may cause allergenic reactions or may 
transmit disease.  Accumulations of feces may also provide a medium for fungal growth. 

4.4.4 Allergenic Plants 

Plants such as poison ivy and poison oak can cause severe rashes on exposed skin and may be present 
outdoors in uncleared areas. 

4.5 RADIOLOGICAL HAZARDS 
The primary radionuclides of potential concern (ROPCs) for the Guterl Specialty Steel site include uranium 
(U-238, U-235, and U-234), and thorium (Th-232).  These radionuclides and their progeny emit alpha, beta, 
and gamma radiation.  When these radionuclides are present in large enough quantities, they can pose a 
hazard to humans and the environment. 
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The methods for proper work with radionuclides at this site are addressed in the RPP presented in 
Attachment B. 

4.6 ACTIVITY HAZARD ANALYSIS 
Activity Hazard Analysis, also known as Task Hazard Analysis (THA) is a technique used to identify 
hazards and hazard controls associated with a specific job function.  THAs will be developed in accordance 
with SH&E 204, Task Hazard Analyses and EM 385-1-1.  The site hazards identified in this SSHP and other 
known or potential hazards will be considered in the development of each THA.  THAs will further identify 
the tools and equipment and engineering, administrative, and PPE controls required for the completion of 
the task.  Finally, the THAs will identify the specific monitoring required during the task. 

Section 2.2 describes the work activities anticipated to be performed during this project.  Individual THAs 
for the tasks associated with this work can be found in Attachment C, including, but not limited to: 

• Gamma walkover survey 

• Surface soil sampling 

• Subsurface soil sampling 

• Clearing and grubbing 

• Groundwater monitoring well installation 

• Groundwater sampling 

• Sediment and surface water sampling 

• Site structure scan and swipe sampling 

• Mobilization/demobilization 

• Utilities identification 

• Establish site control systems 

• Equipment decontamination 

• IDW characterization 

• Identification and covering of floor openings 

• Identification and posting of confined-spaces 

• De-energizing and lock-out of energy sources 

• Identification of asbestos-containing materials 

• Safe passageway identification 

THAs will include appropriate equipment safety cards, found in Attachment C and on the Earth Tech 
Safety, Health and Environmental website. 

4.6.1 Unanticipated Work Activities/Operations 

Unanticipated work activities and operations at the site may require additional tasks or involve additional 
hazards not identified in Section 2.2 or addressed in THAs included in Attachment C.  Before performing 
any task not covered in this SSHP, a THA must be prepared and be approved by the SHM, defined in 
Section 3.0. 
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5.0 OCCUPATIONAL EXPOSURE ASSESSMENT 

5.1 HEALTH AND SAFETY ACTION LEVELS 
Action levels are defined for this project as degrees of hazards that will indicate the need to change levels of 
PPE, institute a work stoppage or emergency evacuation, or institute additional measures to minimize public 
exposures.  The action levels are defined in the description of each physical, chemical, and biological 
hazard, where applicable, and in Table 1 and Table 2. 

5.2 EXPOSURE MONITORING PROCEDURES 
Monitoring procedures will be employed during site characterization activities to assess employee exposure 
to physical, chemical, and radiological hazards.  Monitoring will consist primarily of on-site determination 
of various parameters (e.g., airborne contaminant concentrations and heat stress contributors), but may be 
supplemented by more sophisticated monitoring techniques, if necessary.  The monitoring procedures for 
radiological hazards are discussed in the RPP (Attachment B). 

5.2.1 Real-Time Exposure Monitoring 

Monitoring will be performed within the work area on site in order to detect the presence and relative levels 
of hazards.  The data collected throughout monitoring shall be used to determine the appropriate levels of 
PPE.  Monitoring shall be conducted as specified in Table 1 and Table 2 and each THA (Attachment C), 
while work is performed.  Additional radiation exposure measurements will be collected in accordance with 
the RPP (Attachment B). 

All instruments used will be calibrated at the beginning and end of each work shift, in accordance with the 
manufacturer’s recommendations.  If the owner’s manual is not available, the personnel operating the 
equipment will contact the applicable office representative, rental agency, or manufacturer for technical 
guidance for proper calibration.  If equipment cannot be pre-calibrated to specifications, site operations 
requiring monitoring for worker exposure or off-site migration of contaminants will be postponed or 
temporarily suspended until this requirement is completed. 

5.2.2 Personal Breathing Zone Monitoring 

When initially conducting site activities in areas with expected exposures to airborne asbestos, cadmium, or 
lead, personal breathing-zone air samples will be collected on representative workers conducting 
representative tasks in such areas.  If site conditions change, additional personal breathing zone samples 
may be collected.  Personal breathing zone samples may also be warranted to upgrade or downgrade 
personal protective equipment levels or when long-term exposures above exposure limits are suspected 
based on real-time exposure monitoring results. 

The SSHO, under the direction of the SHM, will be responsible for specifying the monitoring required.  
Within five working days after the receipt of the monitoring results, the SHM will notify each employee, in 
writing, of the results that represent that employee’s exposure.  Copies of air sampling results will be 
maintained in the project files. 

Additional personal breathing zone monitoring for radioisotopes is discussed in the RPP (Attachment B). 

5.2.3 Radiation Dosimetry 

The use of radiation dosimetry is discussed in the RPP (Attachment B). 

5.3 WORK STOPPAGE OR EMERGENCY EVACUATION 
When indicated in Table 1, work in an affected area should cease and all personnel notified to leave the 
area.  When an evacuation of a work area is indicated, personnel working in adjacent work areas should be 
notified of the site conditions and monitoring or personal protective equipment required. 
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5.4 PREVENTION OR MINIMIZATION OF PUBLIC EXPOSURES 
Table 2 identifies site boundary chemical hazard monitoring procedures, action levels, and responses to 
prevent or minimize public exposures.  The SSHO will track site boundary monitoring data and identify 
trends and preventative mitigation procedures to minimize additional public exposures. 
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6.0 TRAINING AND MEDICAL SURVEILLANCE 

6.1 TRAINING 
6.1.1 General 

Personnel performing work at the job site must be qualified as HAZWOPER workers (unless otherwise 
noted in specific THAs or by the SSHO), and must meet the medical monitoring and training requirements 
specified in the following safety procedures: 

• SH&E 202, Safety Meetings 

• SH&E 114, Safety Training Programs 

• SH&E 115, Hazard Communication Program 

• SH&E 301, Hazardous Waste Operations (HAZWOPER) and 

• The site-specific RPP (Attachment B) (refer to the RPP for radiological training requirements). 

Personnel must have successfully completed training meeting the provisions established in 29 CFR 
1910.120 (e) (2) and (e) (3) (40-hour initial training).  As appropriate, personnel must also have completed 
annual refresher training in accordance with 29 CFR 1910.120 (e) (8); each person’s most recent training 
course must have been completed within the previous 365 days.  Personnel must also have completed a 
physical exam in accordance with the requirements of 29 CFR 1910.120 (f), where the medical evaluation 
includes a judgment of the employee's ability to use respiratory protective equipment and to participate in 
hazardous waste site activities.  These requirements are further discussed in SH&E 301, Hazardous Waste 
Operations (HAZWOPER).   

The PM and SSHO are 8-hour HAZWOPER Supervisor-qualified in accordance with 29 CFR 1910.120 (e) 
(4). 

6.1.2 Initial On-Site Training 

On-site safety training will consist of a detailed safety meeting and training session prior to the beginning of 
any fieldwork.  This meeting will cover anticipated site activities and will also review the site emergency 
response plan.  Site workers and managers are required to attend this meeting.  Other topics to be discussed 
will include donning and doffing personal protective equipment as well as a brief toxicological review of 
site-specific known and suspected contaminants.  Training will be conducted in accordance with SH&E 202, 
Safety Meetings. 

Initial on-site training will consist of a review of this SSHP, referenced SOPs, OSHA standards referenced 
in the SOPs, and THAs and shall cover the following topics: 

• Site Personnel and Duties 

• Site Description 

• Site Characterization 

• Hazard Evaluation 

• Toxicological Information 

• Air Monitoring 

• Personal Protective Equipment 

• Site Layout, Site Control Measures and Work Zones 

• Postings 
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• Safe Work Practices and Engineering Controls 

• Decontamination Procedures 

• Emergency Response Plan 

• On-site Emergencies 

• Off-site Emergency Plan 

• Evacuation Procedures 

• Safe Distances and Places of Refuge 

• Emergency Decontamination 

• Emergency and Personal Protective Equipment 

• Emergency Telephone Numbers 

• Directions to Hospital. 

6.1.3 Radiation Safety Training 

Site workers who are engaged in working in areas which expose or potentially expose workers to 
radioactive materials will be trained in radiation safety as stated in the RPP (Attachment B). 

6.1.4 Continuing Training 

Safety briefings will be conducted at least daily and at the beginning of new operations, changes in site 
conditions, or changes in operating procedures due to weather, new equipment, or additional site 
information. 

The topics covered in the safety briefings will include, as appropriate: 

• Evacuation routes and emergency procedures 

• Use of additional protective equipment 

• Terrain hazards 

• Weather hazards, stop work for lightning, operating of the drill rig in the rain 

• New chemical or toxicological information 

• Periodic review of portions of the site specific SSHP 

• Review of site incidents, follow-up, and corrective measures. 

6.1.5 Documentation 

All safety and health training conducted on-site will be documented and maintained in accordance with 
SH&E 202, Safety Meetings, and attached to this SSHP in Attachment E. 

6.2 MEDICAL SURVEILLANCE 
All personnel involved in hazardous work on the site will be participating in a medical surveillance program 
in accordance with SH&E 108, Medical Monitoring and Surveillance, and SH&E 301, Hazardous Waste 
Operations (HAZWOPER).  A checklist including personnel who have successfully completed the medical 
surveillance applicable to the project site will be maintained in Attachment E. 

HAZWOPER medical surveillance will be completed by personnel prior to arriving on-site.  If dictated by 
the chemical-specific exposure control programs (Section 8.6), additional medical surveillance may be 
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required for asbestos, cadmium, and lead exposure.  Further, the RPP (Attachment B) dictates specific 
medical surveillance requirements. 

All subcontractors involved in hazardous work must provide to Earth Tech records that their site workers 
meet the referenced medical surveillance criteria. 
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7.0 PERSONAL PROTECTIVE EQUIPMENT 

The purpose of personal protective equipment (PPE) is to provide a barrier, which will shield or isolate 
individuals from the chemical and/or physical hazards that may be encountered during work activities.  PPE 
will be used to supplement engineering and administrative controls. 

7.1 PPE PROGRAM 
SH&E 113, Personal Protective Equipment (PPE) (Attachment A), lists the general requirements for 
selection and usage of PPE.  SH&E 112, Respiratory Protection Program, provides specific programmatic 
information related to the use of respiratory protection on-site.  Table 3 lists the minimum PPE required 
during site operations.  Table 3 also lists additional PPE that may be necessary, as specified in the 
individual THAs (Attachment C) and the RPP (Attachment B), or by the SSHO or the SHM. 

Initial on-site training will include the proper use, care, and limitations of the minimum and additional PPE 
that are listed in Table 3.  Personnel will identify during training if they do not feel comfortable with the use 
of specific PPE or have physical limitations regarding the use of PPE.  The SSHO will verify that all 
personnel have appropriate medical clearance and fit testing (in the case of respirators) required in 
conjunction with use of the PPE prior to personnel assignment to tasks that require such PPE.  Medical 
clearance and respirator fit testing will be coordinated by the home office of personnel prior to personnel 
arriving on-site. 

7.2 PPE DOFFING AND DONNING INFORMATION 
The following information regarding donning and doffing of PPE will be included, at a minimum, as part of 
on-site PPE training. 

• Never cut disposable booties from your feet with basic utility knives.  This has resulted in workers 
cutting through the booty and the underlying sturdy leather work boot, resulting in significant cuts 
to the legs/ankles.  Recommend using a pair of scissors or a package/letter opener (cut above and 
parallel with the work boot) to start a cut in the edge of the booty, then proceed by manually tearing 
the material down to the sole of the booty for easy removal. 

• When applying duct tape to PPE interfaces (wrist, lower leg, around respirator, etc.) and zippers, 
leave approximately one inch at the end of the tape to fold over onto itself.  This will make it much 
easier to remove the tape by providing a small handle to grab while still wearing gloves.  Without 
this fold, trying to pull up the tape end with multiple gloves on may be difficult and result in 
premature tearing of the PPE. 

• Have a “buddy” check your ensemble to ensure proper donning before entering controlled work 
areas.  Without mirrors, the most obvious discrepancies can go unnoticed and may result in a 
potential exposure situation. 

7.3 PPE STORAGE 
PPE will be stored and maintained in accordance with manufacturer’s recommendations.  Project-specific 
PPE will be stored in the field office building or an alternate, designated location outside the controlled 
work area.  The PPE will be stored in a clean, dry area not subject to solar light or heat load.  Personnel will 
be responsible for the maintenance and storage of the designated minimum PPE. 

7.4 DECONTAMINATION 
Requirements for performing personal protective equipment decontamination may be found in SH&E 604, 
Decontamination. 
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7.5 CHANGE IN LEVEL OF PPE 
Required levels of PPE are subject to change based on visual observations, exposure evaluations, etc.  The 
SSHO or SHM will notify personnel and document when changes in levels of PPE are dictated, based on 
visual site observations or when indicated based on sampling, as defined in Table 1.  PPE levels may be 
upgraded by the SSHO or the SHM.  PPE levels may not be downgraded from those identified on the THA, 
in this SSHP, or the RPP without the approval of the SHM. 

Reasons to upgrade: 

• Known or suspected presence of unforeseen dermal hazards 
• Presence of chemical hazards of unknown chemical composition 
• Occurrence or likely occurrence of gas, vapor, or dust emission 
• Personal or area sampling results which indicate exposures at or above action levels 
• Change in work tasks, work area conditions, or conditions in areas adjacent to the work area that 

will increase the exposure or potential exposure to hazards 

Reasons to downgrade: 
• New information, including visual observation and personal or area sampling, indicating that the 

work task is less hazardous than was originally suspected 
• Removal or mitigation of hazards 
• Change in site conditions that decrease the potential hazard 
• Change in work tasks that will reduce exposure to hazardous materials 

7.6 PPE PROGRAM EFFECTIVENESS EVALUATION 
The effectiveness of the PPE program will be evaluated daily using the audit checklist (Attachment D).  The 
effectiveness of the PPE program will be evaluated by the SHM at least once during the project duration.  
The SHM will also review PPE program effectiveness and modify the program as necessary if PPE misuse 
trends are observed in safety concerns, daily audits, or incident investigations.  The SSHO will be 
responsible for implementing any corrective action identified during PPE program effectiveness evaluations. 
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8.0 SITE-SPECIFIC STANDARD OPERATING PROCEDURES 

8.1 GENERAL SAFETY RULES 
All site personnel will adhere to SH&E 201, General Safety Rules, during site operations.  In addition, the 
housekeeping, sanitation, and personal hygiene requirements in SH&E 208, General Housekeeping, 
Hygiene, and Sanitation, will be observed. 

8.1.1 Buddy System 

All field personnel will use the buddy system when working within any controlled work area.  Personnel 
belonging to another organization on site can serve as "buddies" for Earth Tech personnel.  Under no 
circumstances will any employee be present alone in a controlled work area. 

8.1.2 Housekeeping 

During site activities, work areas will be continuously policed for identification of excess trash and 
unnecessary debris.  Excess debris and trash will be collected and stored in plastic trash bags and garbage 
cans prior to disposal.  At no time will debris or trash be intermingled with waste PPE or contaminated 
materials. 

8.1.3 Smoking, Eating, or Drinking 

Smoking, eating, or drinking will not be permitted inside any controlled work area at any time.  Field 
workers will wash hands and face immediately after leaving controlled work areas and always prior to 
smoking, eating, or drinking.  This includes eating and drinking in heat/cold stress break areas.  Smoking 
will be allowed in a designated area adjacent to the field office.  A metal container will be provided in the 
smoking area for the disposal of cigarette butts.  Consumption of alcoholic beverages is prohibited at any 
Earth Tech site. 

8.1.4 Personal Hygiene 

The following personal hygiene requirements will be observed: 

Water Supply: A water supply meeting the following requirements will be utilized.  Personnel will not use 
or drink water not designated for that purpose (e.g., ponded surface water).  

Potable Water - An adequate supply of potable water will be available for field personnel 
consumption.  Potable water will be provided in the form of water bottles and water coolers.  
Individual-use cups will be provided at the water coolers with a trash can for disposal.  Potable 
water containers will be properly identified in order to distinguish them from non-potable water 
sources. 

Non-Potable Water - Non-potable water may be used for hand washing and cleaning activities.  
Non-potable water will not be used for drinking purposes.  All containers of non-potable water will 
be marked with a label stating: 

Non-Potable Water 
Not Intended for Drinking Water Consumption 

Toilet Facilities: Two portable chemical toilets will be provided adjacent to the field office.  One toilet will 
be designated for use solely by female employees. 

Washing Facilities:  Temporary washing facilities will be provided at each work location; the temporary set 
up will include water, hand soap, and paper towels.  The use of water and hand soap will be required by all 
employees following exit from the Exclusion Zone, prior to breaks, and at the end of daily work activities.  
Water and hand soap or hand wipes will also be located adjacent to the toilet facilities and at the break areas. 
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8.1.5 Hazardous, Solid, or Municipal Waste 

If hazardous, solid, and/or municipal wastes are generated during any phase of the project, the waste shall be 
accumulated, labeled, and disposed of in accordance with applicable Federal, State, and/or local regulations. 

8.1.6 Solar Radiation 

Solar radiation will be a concern for employees working outdoors during the late spring, summer, and early 
fall months.  To protect against exposure to solar radiation, all workers will be encouraged to wear sunglass-
type safety glasses at all times when working outdoors during daylight hours, when determined appropriate 
by the SSHO.  Workers will also be encouraged to utilize a commercial PABA-free sunblock with a 
minimum solar protection factor (SPF) of 15, when determined appropriate by the SSHO. 

8.1.7 Cutting Tools 

Utility knives with manually retracting blades (including pocket knives and other collapsible, open-blade 
cutting tools) are not permitted at the work area.  The only acceptable type of utility knife will be those with 
automatically retracting blades.  Other cutting tools must be equipped with a completely enclosed and 
guarded blade.  Additional recommendations regarding the use of cutting tools can be found in SH&E 506, 
Manual Hand Tools.  The SSHO will evaluate and make task-specific determinations for appropriate cutting 
tools. 

8.1.8 Manual Lifting/Ergonomics 

Most materials associated with the investigation-related activities will be moved by hand.  Workers are 
subject to back injury, muscle strains, and hernias if caution is not observed in the handling process.  
Manual lifting conducted at the site will include, but is not limited to, carrying detectors, handling drilling 
rods, carrying sample coolers, and lifting floor plates to expose the surface below. 

Under no circumstances should any one person lift more than 49 pounds unassisted.  The SSHO will 
implement procedures to further minimize injuries related to manual lifting through the use of engineering 
controls, utilizing the assistance of mechanical aids such as carts or dollies when feasible, and administrative 
controls, such as rotating job duties for personnel.  For additional requirements refer to SH&E 404, Manual 
Lifting. 

Additional measures related to manual materials handling activities, such as the handling of investigative-
derived waste, may be applicable under SH&E 405, Handling Drums and Large Containers. 

8.2 STOP WORK AUTHORITY 
All employees have the right and duty to stop work when conditions are unsafe, and to assist in correcting 
these conditions, by notifying the SSHO immediately of the unsafe condition.  Whenever the SSHO 
determines that workplace conditions present an uncontrolled risk of injury or illness to employees, 
immediate resolution with the PM will be sought.  Should the PM be unable to correct the unsafe conditions, 
the SSHO is authorized and required to stop work, which will be immediately binding on all affected Earth 
Tech employees and subcontractors. 

Upon issuing the stop work order, the SSHO will implement corrective actions so that operations may be 
safely resumed.  Resumption of safe operations is the primary objective; however, operations will not 
resume until the SHM has concurred that workplace conditions meet acceptable safety standards. 

8.3 HAZARD COMMUNICATION 
Section 4.2 provides information concerning the materials that may be encountered as environmental 
contaminants during the work activities.  Hazardous materials brought on-site (such as the liquid nitrogen in 
the laboratory) must have a copy of the item’s Material Safety Data Sheet (MSDS).  This includes locally-
obtained products as well.  In accordance with the requirements of SH&E 115, Hazard Communication 
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Program, all personnel will be briefed on the hazards of any chemical product they may use during initial 
on-site training, and will be aware of and have access to all MSDSs. 

Hazardous materials will not be transferred from original containers without appropriate labeling in 
accordance with SH&E 115, Hazard Communication Program.  The SSHO is responsible for auditing 
compliance with the Hazard Communication Program. 

8.4 SAFE PASSAGEWAYS 
Prior to starting work in a new area, whether indoors or outdoors, the SSHO will conduct a visual 
assessment of the area and identify safety, physical, chemical, biological, and radiological hazards and mark 
safe passageways.  These safe passageways will provide greatest protection to workers in minimizing 
exposure to hazards while achieving the work that needs to be accomplished.  The determination of safe 
passageways will be done in conjunction with Activity Hazard Analysis review to determine the appropriate 
level of hazard control, including PPE.  Section 8.5 discusses specific procedures for mitigation of hazards 
that will be considered in the determination of safe passageways. 

The following will be considered in the determination of safe passageways: 

• Identification of any structural or walking/working surface deficiencies in the US Army Corps of 
Engineers 2001 and Earth Tech 2006 structural investigation reports. 

• Presence of any safety hazard notifications, postings, or barriers. 

• Visual identification of any unmitigated safety, physical, chemical, biological, or radiological 
hazards as described in Section 4.0. 

• Presence of any standing water, debris piles, or vegetative growth which would preclude the visual 
observation of the walking/working surface. 

• Quantity of lighting during daylight hours. 

• Past or current sampling data regarding the degree of physical, chemical, biological, or radiological 
hazards. 

• Presence of unknown chemical hazards. 

• Applicable Activity Hazard Analyses conducted for the task to be conducted in the work area. 

• Engineering and administrative controls and personal protective equipment recommended for use 
with the task to be conducted in the work area. 

Where work will need to deviate from the determined safe passageways or where no safe passageways are 
available, the SSHO will direct: 

• Identification and documentation of the hazards that may affect the work area. 

• Mitigation or removal of the hazards. 

• Clearly marking hazards not removed or mitigated.  

• Developing appropriate engineering and administrative controls, work practices, and PPE required 
due to the hazards through the review and revision of applicable Activity Hazard Analyses. 

• Briefing workers of the presence of the hazards and any additional training required by this SSHP, 
applicable SOPs, or Activity Hazard Analyses due to the presence of these hazards. 
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8.5 HAZARD MITIGATION PROCEDURES 
The following considerations list specific previously identified hazards and list site-specific procedures that 
will be used to mitigate those hazards.  These items will also be used in the determination or creation of safe 
passageways. 

8.5.1 Overhead Hazards 

Structural inspection reports will be consulted and a visual inspection will be conducted to determine the 
presence of any loose building materials on the outside of the buildings, such as insulation brick within the 
smokestack above the south section of Building 3.  Work will be prohibited in the area where such potential 
overhead hazards may fall until mitigated or removed.  Similarly, loose or hanging building materials, such 
as loose or hanging corrugated metal roof parts or unsupported masonry wall finish, were reported in 
structural inspection reports.  These loose or hanging building materials represent significant overhead 
hazards to workers.  Work activities covered by this SSHP will be prohibited in areas of buildings with 
overhead falling building material hazards until the hazard is mitigated or removed. 

Debris or materials located on overhead walkways and platforms located within the site buildings may 
become dislodged and create overhead hazards.  Work activities should be prohibited in areas under such 
overhead walkways where overhead hazards are present.  Additionally, low headroom clearance created by 
utility racks, production equipment, etc., was identified in structural inspection reports and represent 
overhead hazards.  Work activities may be conducted at these overhead hazards if they are clearly marked 
and employees are trained on the presence of the hazards.  Further, debris and material piles stacked above 
head height were noted.  In these cases, the materials located above head height should be removed or the 
debris pile should be barricaded such that personnel will not enter the fall zone of the materials located 
above head height. 

Should site conditions change in such a degree that, through visual inspections, the SSHO determines that 
the structural condition of overhead hazards in an area are different from that assessed during the structural 
inspections, work should cease in the affected area and the area re-inspected by a structural engineer.  Any 
structural deficiencies should be mitigated or barricaded off. 

8.5.2 Walking/Working Surfaces 

Earth Tech personnel will not walk or work on any overhead existing walkways or platforms inside the 
facilities, as no engineering or structural evaluation has been conducted as to the stability or safety of these 
walkways or platforms.  Walking/working surface protection is discussed in this section and is 
supplemented by SH&E 210, Walking-Working Surfaces Protection. 

Floor openings and shallow trenches were noted, especially in Buildings 1 and 3.  Floor openings will be 
covered with a secured, clearly-marked cover that is designed to support at least 400 pounds.  The cover will 
be installed in such a way that it does not pose an additional trip hazard nor can be easily jarred from 
position.  Alternately, barricades that prohibit worker entry may be installed a minimum of 6 feet from the 
floor opening or trench.  Heavy equipment, including man lifts, will not be positioned or travel over or 
adjacent to covered or uncovered floor openings. 

The Earth Tech 2006 structural inspection identified a severely deteriorated steel beam with significant 
section loss at the bay area at the north end of Building 1.  Entry will be prohibited to the entire bay area at 
the north end of Building 1 until the floor is repaired and a structural or engineering inspection confirms the 
repair and identifies the maximum load allowed on the floor.  Should site conditions change in such a degree 
that, through visual inspections, the SSHO determines that the structural condition of the walking/working 
surfaces of the site are different from that assessed during the structural inspections, work should cease in 
the affected area and the area re-inspected by a structural engineer.  Any structural deficiencies should be 
mitigated or barricaded off. 
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Floor opening covers and uneven walking surfaces inside the site buildings, such as ruts observed in the 
brick floor of Buildings 6 and 8, pose trip hazards to workers.  Additionally, ground surfaces in outdoor 
work areas may be uneven.  Mitigation of these hazards starts with providing adequate lighting for the 
identification of the uneven walking surfaces.  Additional mitigation may include the use of planking or 
temporary flooring to bridge uneven walking surfaces.  However, the use of planking or temporary flooring 
may introduce additional trip hazards and should be clearly marked. 

Standing water was observed in trenches in Building 3 and a basement in Building 1.  Debris piles were 
observed throughout the site buildings.  Workers will need to enter areas that have significant vegetative 
growth.  This standing water, debris piles, and vegetative growth obscure the visual observation of the 
walking/working surface and may mask slip, trip or fall hazards.  Safe passageways will not include passage 
through standing water or debris piles, and should not normally include passage through significant 
vegetative growth except to clear such growth.  Presently obscured walking/working surfaces should be 
reconsidered as safe passageways once the standing water, debris piles, or vegetative growth is removed. 

Objects protruding into walking/working surfaces, such as parts of remaining furnaces, may cause injury 
when contacted by personnel. 

8.5.3 Elevated Work Platforms and Manlifts 

Earth Tech personnel will not walk or work on any overhead walkways or platforms inside the facilities, as 
no engineering or structural evaluation has been conducted as to the stability or safety of these platforms.  
Ladders may be used, in compliance with SH&E 501, Ladders, to access elevated work areas.  Such ladders 
will be inspected prior to each use. 

Alternately, manlifts, including scissor and boom lifts, may be used, in accordance with SH&E 514, Man 
lifts.  The manlifts will be inspected and maintained in accordance with SH&E 514.  Fall protection, in 
accordance with SH&E 120, Fall Protection, will be used by employees in manlifts.  Cones or other 
demarcation will be used to prevent workers from entering the area below the man lift when in use. 

Prior to positioning a manlift, the SSHO will evaluate the use location and travel pathway for floor/surface 
integrity and evenness, floor openings (i.e., heavy equipment, including man lifts, will not be positioned or 
travel over or adjacent to covered or uncovered floor openings), overhead hazards, crossing electrical power 
cords, and appropriate lighting. 

8.5.4 Lighting 

At enclosed or blocked areas inside the structures or when the natural ambient light is low, adequate lighting 
may not be present.  If the SSHO determines that inadequate lighting is present, lamps will be used for 
general lighting of the work area.  Such lamps will be guarded or secured a minimum of seven feet from the 
ground so as to prevent accidental contact or breakage.  Additionally, if work is to be conducted outside 
daylight hours at any work area, lamps must be used as supplemental lighting. 

8.5.5 Electrical Hazards 

No live electricity is currently present within the Excised Area or at the Landfill Area. Electricity will need 
to be temporarily provided to the site through the use of a temporary circuit provided by the utility provider 
or an electrical generator.  All electrical connections and extension cords will follow the requirements put 
forth in SH&E 121, Electrical Safety Program.  Consideration will be made regarding the route of electrical 
power cords and the current work areas.  Under no circumstances will electrical lines be routed through 
doorways, hatches, windows, or other openings where lines could be crimped, bent or cut.  Electric lines 
crossing work areas or personnel or vehicular traffic areas will be either fastened securely overhead (at a 
height that provides safe clearance for work operations) or protected by a cover capable of withstanding the 
imposed loads without creating a trip hazard. 
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8.5.6 Energy Sources 

Prior to work at the site, the SHM and SSHO will review all potential energy sources with the US Army 
Corps of Engineers and Allegheny Ludlum to identify all “live” or potential energy sources.  Such energy 
sources will be isolated and locked out in accordance with SH&E 119, Lock Out & Tag Out Program.  
Work will not be conducted in an area where potential energy sources have not been reviewed, isolated, and 
locked out. 

8.5.7 Biological Hazards 

Contact with biological hazards is likely at the site, both outdoors and indoors.  Although personal 
chemically protective equipment and decontamination will normally provide protection to workers from 
biological hazards, personnel will avoid identified habitats of biological hazards, including wild animals, 
feces, and allergenic plants.  If such material is to be handled, protective equipment in the form of air-
purifying respirators with P100 cartridges, gloves, and chemically protective clothing will be used. 

8.6 CHEMICAL-SPECIFIC PROGRAMS 
OSHA and Earth Tech require additional sampling and medical monitoring requirements for asbestos, 
cadmium, and lead in areas where workers may be exposed.  When initially conducting site activities in 
areas with expected exposures to airborne asbestos, cadmium, or lead, personal breathing-zone air samples 
will be collected on representative workers conducting representative tasks in such areas.  If site conditions 
change, additional personal breathing zone samples may be collected. 

8.6.1 Asbestos 

Earth Tech asbestos-trained personnel will identify asbestos-containing and potential asbestos-containing 
material within potential work zones.  In order to minimize the potential releases of asbestos fibers during 
site activities, asbestos-containing material will not be disturbed or handled unless necessary.  When 
disturbing or handling asbestos-containing material is deemed necessary, an activity hazard analysis for the 
handling of the material will be conducted, positive dust suppression techniques (i.e., water) will be used, 
and the personnel handling material will be monitored.  Should any personal exposure exceed 0.1 fibers per 
cubic centimeter, all workers conducting that and similar tasks will be provided respiratory protection and 
additional medical monitoring in accordance with SH&E 609, Asbestos. 

8.6.2 Cadmium 

The OSHA “action level” for cadmium is 0.0025 mg/m³ in breathing air over an 8-hour workday, 40-hour 
workweek.  Should the action level be exceeded in the representative personal breathing zone air sample, 
refer to SH&E 611, Cadmium, for additional monitoring, medical surveillance, PPE, and training 
requirements. 

8.6.3 Lead 

The OSHA “action level” is 0.03 mg/m³.  Should the action level be exceeded in the representative personal 
breathing zone air sample, refer to SH&E 610, Lead, for additional monitoring, medical surveillance, PPE, 
and training requirements. 

8.7 DECONTAMINATION 
Decontamination stations will be present at each entry/exit point of the exclusion zone.  The stations will 
include the following, or similar, materials: 

• Soft-bristle scrub brushes to remove contaminants 

• Buckets of water for rinsing 

• Children's wading pools for washing and rinsing solutions 
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• Large plastic garbage cans lined with plastic bags for the storage of contaminated clothing and 
equipment 

• Plastic cans or drums for the temporary storage of contaminated liquids (the contaminated liquids 
will be sampled and disposed of in accordance with the Field Sampling Plan) 

• Paper towels for drying protective clothing and equipment 

A decontamination pad will be established on-site for the decontamination of heavy equipment such as 
drilling equipment.  The decontamination pad will be situated at a sloped parking area of non-permeable 
(e.g., concrete or asphalt) materials.  Decontamination will be conducted using a soapy water solution 
followed by a thorough water rinse, applied using a high-pressure spray unit.  Particular attention will be 
given to tires, scoop, and other components which directly contact the contaminated areas.  Procedures for 
verifying equipment radiological contaminant decontamination are provided in the RPP (Attachment B).  
Contaminated liquid from the decontamination pad will be collected, sampled, and disposed of in 
accordance with the field sampling plan. 

Requirements for performing personal and equipment decontamination may be found in SH&E 604, 
Decontamination (Attachment A). 

8.8 HEAT/COLD STRESS MONITORING AND MANAGEMENT 
8.8.1 General 

Heat stress and cold stress are both likely at this site, depending on the time of year, location of work 
activities, and work activities conducted.  Initial on-site training will include training on both heat stress and 
cold stress.  The SSHO determines the potential for heat or cold stress daily based on planned work 
activities and weather forecasts and implements site-specific programs and conducts training during the 
daily safety briefing accordingly. 

8.8.2 Temperature Evaluation 

If the SSHO determines that a potential for heat or cold stress is likely based on planned work activities and 
weather forecasts, Wet Bulb Globe Temperature readings will be collected.  Additional data, such as wind 
speed, may be collected on-site or obtained from weather forecasts.  Wet Bulb Globe Temperature readings 
will then continue to be collected every two hours during work activities. 

8.8.3 Break Area 

A designated, climate-controlled break area will be provided to employees during rest periods dictated by 
the heat or cold stress programs.  The break area will be such to allow workers to loosen or remove 
protective clothing, provide ample seating for all affected personnel, and provide access to water or sports 
drinks.  The break area will be located outside the contaminant reduction zone. 

8.8.4 Heat Stress 

8.8.4.1 Program Trigger 

This site-specific program supplements SH&E 124, Heat Stress Prevention Program.  This program will 
become effective when ambient temperatures exceed 75 degrees Fahrenheit for normally attired workers 
and 65 degrees Fahrenheit for workers in chemically protective clothing.  This program will also become 
effective should any employee exhibit signs of significant heat stress. 

8.8.4.2 Responding to Heat-Related Illness 

Workers who exhibit mild heat strain (lethargy and significant sweating) will be provided with a work 
break; and at the end of the break period the worker will work at a modified pace.  Workers who exhibit any 
signs of significant heat stress (e.g., profuse sweating, confusion, clammy skin) will be relieved of all duties 
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at once, made to rest in the designated break area, and provided with large amounts of water.  Any worker 
exhibiting signs of heat stroke (red, dry skin or unconsciousness) will be taken to the hospital. 

It is the worker’s responsibility to notify the SSHO of any medications, illness, or pre-existing condition 
which may make them more susceptible to a heat-related illness. 

8.8.4.3 Engineering and Administrative Controls 

Outdoor work areas may be covered with a cover or partition to shade the work area.  If weather forecasts 
indicate a number of consecutive days that would trigger the heat stress program, the work schedule will be 
modified to schedule outdoor or high-heat work during cooler parts of the day. 

8.8.4.4 Work/Rest Schedule 

If the heat stress program is triggered, a work/rest schedule of 75% work-25% rest will be implemented 
until Wet Bulb Globe Temperature readings are collected and the work/rest schedule determined in 
accordance with SH&E 124, Heat Stress Prevention Program.  If sports drinks are provided in the break 
area, the sports drinks will be cut with equal amounts of water or workers will alternate drinking water with 
the sports drinks. 

The effectiveness of the work/rest schedule will be evaluated through observation of personnel for signs and 
symptoms of heat stress.  For work days where a 50% work or less work/rest schedule is indicated, the 
work-rest schedule effectiveness will be evaluated using worker pulse rates, as follows. 

• At the start of the work day, each worker’s baseline pulse rate will be determined for 15 seconds 
and converted into beats per minute. 

• At the start of each break period, each worker’s maximum pulse rate should be less than 180 – 
[worker’s age] beats per minute.  If this value is exceeded for any worker, the following work 
period will be decreased by 10 minutes. 

• At the end of each break period, each worker’s pulse rate should be returned to within 10 percent of 
their baseline pulse rate.  If this value is exceeded for any worker, the break period for that worker 
will be extended in 5 minute increments until their pulse rate is within 10 percent of their baseline. 

8.8.5 Cold Stress 

8.8.5.1 Program Trigger 

This site-specific program supplements SH&E 125, Cold Stress Prevention Program.  This program will 
become effective when effective temperatures drop below 40 degrees Fahrenheit.  This program will also 
become effective should any employee exhibit signs of cold stress.  Effective temperatures will be 
calculated in accordance with SH&E 125, Cold Stress Prevention Program. 

8.8.5.2 Responding to Cold-Related Illness 

Any worker exhibiting signs of cold-related illness, including frostbite or hypothermia, will be brought into 
the climate-controlled break area.  All wet clothing will be removed, and the victim’s body slowly 
rewarmed.  Affected body parts should not be rubbed or have pressure applied. 

8.8.5.3 Engineering Controls 

Portable barriers or windbreakers should be used to minimize worker exposure to drafts.  Portable heaters or 
chemical heat packs may be used to provide warm to body extremities, where not prohibited by site 
conditions (i.e., the presence of volatile chemical hazards).  Appropriate clothing, including hats, gloves, 
jackets and leg coverings should be used when practical.  Each task to be conducted will be evaluated for 
best available engineering controls. 
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8.8.5.4 Work/Warm-Up Schedule 

Should the air temperature drop or is suspected to be to 5 degrees Fahrenheit or below, a work/warm-up 
schedule of two breaks per 100 minute work period will be instituted until temperature and wind data are 
collected and a work/warm-up schedule calculated in accordance with SH&E 125, Cold Stress Prevention 
Program. 

8.9 DRILL RIG OPERATIONS 
Drill rigs will be used for the collection of soil samples and the installation of groundwater wells.  
Unprotected personnel or personnel not associated with drill rig operations will not work in the area while 
the drill rig is being positioned or used.  Drill rig operators will be responsible for ensuring that drilling 
equipment is working properly and is being run in a safe manner. 

Underground hazards may be present in the form of utilities, buried debris, and existing monitoring wells 
when installing groundwater monitoring wells or collecting soil samples.  Utilities will be identified as 
described in Section 2.2.7.  Due to the nature of the subsurface debris in the landfill, traditional pre-
exploration techniques to identify the location of subsurface debris, such as magnetic survey, will likely be 
inconclusive.  Therefore, work crews will advance all borings in the area of the landfill carefully and slowly 
to minimize impact of subsurface debris on worker safety and equipment.  When drilling adjacent to 
existing monitoring wells, the drilling will be separated from the existing well by a minimum distance of 
two feet. 

Prior to drilling operations, and in addition to obtaining a utility clearance as described above, a visual 
clearance will be conducted just prior to drilling to verify no overhead utilities or objects presenting 
overhead hazards are present. 

In order to assure that all equipment used on site presents no unwarranted safety hazards, the drill rig 
operator must perform a safety evaluation and certification in accordance with the procedures and 
requirements found in SH&E 403, Drilling and complete the Drill Rig Safety Inspection Checklist.  This 
checklist must be provided to the SSHO daily for inclusion in the project files.  Any discrepancies noted on 
the checklist must be corrected and verified by the SSHO prior to the initiation of drilling activities. 

Earth Tech has compiled noise monitoring data which indicates that work locations within 25 feet of 
operating heavy equipment (e.g., drill rigs) can result in exposure to hazardous levels of noise (levels greater 
than 90 dBA).  Accordingly, all personnel are required to use hearing protection (earplugs or earmuffs) 
within 25 feet of the drill rig while in operation.  Non-essential personnel will not enter the area within 25 
feet of any operating drill rig.  The SSHO may monitor employee exposure to hazardous noise levels using 
noise dosimetry or a sound level meter to determine adequacy of the 25-foot radius exclusion zone. 

8.10 CONFINED SPACE ENTRY PROGRAM 
Confined spaces are identified as spaces that are large enough and configured such that an employee may 
enter and conduct work activities, has limited or restricted means for entry or exit, and is not designed for 
human occupancy.  Confined spaces at the site may include furnaces, stacks, tanks, and oil-water separators. 

The SSHO will serve as the confined space competent person, as defined in Section 3.5.  Prior to any site 
work, all confined spaces within the potential work areas will be identified by the SSHO and the PM.  For 
each confined space, a Confined Space Assessment Checklist, found in SH&E 118, Confined Space Entry 
Program, will be completed.  The checklist will be filed in Attachment D.  A listing of the confined spaces 
will be sent to the SHM for review then posted in the field office.  The listing will also identify the hazards 
identified at each confined space, as applicable.  Should the SSHO or site workers identify additional 
confined spaces during work activities, the confined space will be evaluated, added to the listing, 
notification posted and all employees notified of the confined space.  The confined space listing and any 
assessment data will be included in Attachment D. 
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Permit-required confined spaces will be labeled with a sign reading “Danger – Permit-Required Confined 
Space – Do Not Enter”.  Personnel are prohibited from entering or working in confined spaces as covered 
by this SSHP.  Entry into a confined space includes “breaking the plane” of the confined space opening or 
entry port. 

Engineering controls, such as extended sampling devices or remote sampling devices, will be used to 
prevent worker entry into confined spaces.  However, some basic procedures will be followed when opening 
or near the confined space: 

• Position all workers upwind of the confined space prior to opening, if applicable. 

• Prior to opening, test oxygen and percent lower exposure limit (LEL) levels at the edge of the 
opening. 

• If the space does not require opening, approach space from upwind direction and continuously 
test percent LEL levels until at the sampling location. 

• When opening the confined space, do not lean towards or into the resultant opening.  

• Evacuate the area of the confined space if chemical odors are detected or other hazards are 
observed.  

• Remain upwind of confined space and do not lean into opening during sampling. 

Should entry into a confined space be deemed necessary during the work operations, the SHM will create a 
confined space entry program in accordance with SH&E 118, Confined Space Entry Program. 

8.11 LOGS, REPORTS, AND RECORDKEEPING 
Earth Tech will maintain the following items in Attachment D:   

• Daily audit checklists 

• Equipment maintenance documentation 

• Entry/exit logs 

• Environmental and personnel exposure monitoring and sampling results 

If additional records are found to be required during the course of the site work, those records will also be 
kept in Attachment D.  Radiological records will be kept with the RPP.  Training logs, a checklist 
including personnel who have successful completed the medical surveillance applicable to the project site, 
and related information will be kept in Attachment E. 

8.12 ACCIDENT REPORTING AND INVESTIGATION 
In the instance of a health and safety incident, injury or illness (incident), the following steps, in accordance 
with SH&E 101, Injury, Illness and Near Miss Reporting, will be followed: 

1. The employees will notify their supervisor immediately of the incident. 

2. The supervisor will immediately call 1-800-348-5046 to identify the appropriate procedure for 
reporting the incident by the end of the current work shift (2 hours in the case of a fatality). 

3. The supervisor will also notify the SSHO and SHM of the incident by the end of the current work 
shift. 

4. All incidents will further be reported to the US Army Corps of Engineers within 24 hours of the 
incident. 
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5. Applicable Earth Tech reporting procedures will be completed by the end of the next work day. 

6. Applicable US Army Corps of Engineers reporting procedures will be completed within two 
working days of the incident. 

7. Follow SH&E 101, Injury, Illness and Near Miss Reporting, and SH&E 102, Incident Investigation 
and Review, and any US Army Corps of Engineers instructions for incident investigation 
procedures. 
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9.0 SITE CONTROL 

9.1 GENERAL 
The purpose of site control is to minimize potential contamination of workers, protect the public from site 
hazards, and prevent vandalism.  The degree of site control necessary depends on the site characteristics, site 
size, and the surrounding community. 

9.2 CONTROLLED WORK AREAS 
Each controlled work area will consist of the following three zones: 

• Exclusion Zone:  Contaminated work area 

• Contamination Reduction Zone(CRZ):  Decontamination area  

• Support Zone:  Uncontaminated or “clean area” where personnel should not be exposed to hazardous 
conditions 

As the primary contaminants of concern are radionuclides, each zone will be periodically monitored in 
accordance with the monitoring requirements established in the RPP (Attachment B).  The Exclusion Zone 
and the CRZ are considered work areas.  The Support Zone is accessible to the public (e.g., vendors, 
inspectors).  The controlled work areas are defined and depicted in the RPP. 

9.2.1 Exclusion Zone 

The Exclusion Zone is the area where primary activities occur, such as sampling, remediation operations, 
installation of wells, cleanup work, etc.  This area will be clearly marked with hazard tape, barricades, or 
cones.  Fences or existing structures may be used to delineate the Exclusion Zone, as long as all potential 
entry points are clearly marked with the hazard tape, barricades, or cones.  Only personnel involved in work 
activities and meeting the requirements specified in the applicable THA and radiation work permit will be 
allowed in an Exclusion Zone. 

The extent of each area will be sufficient to ensure that personnel located at/beyond its boundaries will not 
be affected in any substantial way by hazards associated with sample collection activities.  For example, the 
Exclusion Zone during direct-push drilling activities will extend to a minimum of 20 feet from the drill rig. 

All personnel should be alert to prevent unauthorized, accidental entrance into controlled-access areas (the 
Exclusion Zone and CRZ).  If such an entry should occur, all HAZWOPER-related work must cease and the 
trespasser should be immediately escorted outside the area. Personnel, equipment, and supplies that enter 
controlled-access areas must be decontaminated or containerized as waste prior to leaving (through the CRZ 
only). 

9.2.2 Contamination Reduction Zone (CRZ) 

The CRZ is the transition area between the contaminated area and the clean area.  Decontamination is the 
main focus in this area.  The decontamination of workers and equipment limits the physical transfer of 
hazardous substances into the clean area.  This area must also be clearly marked with hazard tape and access 
limited to personnel involved in decontamination.  Decontamination procedures are further explained in 
SH&E 604, Decontamination (Attachment A).  In some cases, the CRZ may be set up within the primary 
Exclusion Zone, serving as a two-tiered decontamination approach.  Regardless, all personnel leaving the 
Exclusion Zone will pass through the primary CRZ. 
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9.2.3 Support Zone 

The Support Zone is the uncontaminated zone where the field office, break areas, toilets, etc., are located.  
The Support Zone has minimal potential for significant exposure to contaminants (i.e., background levels).  
The Support Zone will also serve as the entry point for controlling site access. 

9.3 SITE ACCESS DOCUMENTATION 
Personnel entering the site will complete the “Site Entry/Exit Log” (Attachment D) located at the field 
office. 

9.3.1 Visitor Access 

Visitors to any HAZWOPER-controlled work area must comply with the health and safety requirements of 
this SSHP, and demonstrate an acceptable need for entry into the work area.  Any visitor desiring to enter 
any controlled work area must observe the following procedures: 

A written confirmation must be received by Earth Tech documenting that each of the visitors has received 
the proper training and medical monitoring required by this SSHP. 

Each visitor will be briefed on the hazards associated with the site activities being performed and 
acknowledge receipt of this briefing by signing the appropriate daily safety briefing form.  Visitors must be 
escorted by an Earth Tech employee and may not enter the CRZ or Exclusion Zone without confirmation of 
appropriate training and medical monitoring. 

9.4 SITE SECURITY 
9.4.1 Reasons for Site Security 

• Prevent the exposure of unauthorized, unprotected people to site hazards 

• Avoid the increased hazards from vandals or persons seeking to abandon other wastes on the site 

• Prevent theft 

• Avoid interference with safe working procedures 

9.4.2 Maintaining Security during Working Hours 

• Utilize existing fencing around the site, adding fencing or closing off buildings where needed to 
complete perimeter security. 

• Alternately, use guards to patrol the perimeter.  Guards must be fully apprised of the hazards involved 
and trained in emergency procedures. 

• Establish an identification system to identify authorized persons and limitations to their approved 
activities. 

• Have the PM approve all visitors to the site.  Make sure they have valid purpose for entering the site.  
Have trained site personnel accompany visitors at all times and provide them with the appropriate 
protective equipment. 

9.4.3 Maintaining Site Security during Off-Duty Hours 

If possible, assign trained, in-house technicians for site surveillance.  They will be familiar with the site, the 
nature of the work, and the site hazards. 
If necessary, use security guards to patrol the site boundary.  Such personnel may be less expensive than 
trained technicians, but will be more difficult to train in safety procedures and will be less confident in 
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reacting to problems around hazardous substances.  If desired, Earth Tech can contact Allegheny Ludlum 
about the cooperation of security guards used at their site. 
Enlist public enforcement agencies, such as the local police department, if the site presents a significant risk 
to local health and safety.  Secure the equipment. 
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10.0 EMERGENCY EQUIPMENT 

10.1 FIRST AID AND SUPPLIES 
Earth Tech will provide appropriate emergency first aid kits and equipment.  Earth Tech will also provide 
personnel that have certified first aid/CPR training on-site at all times during site operations. 

10.2 EMERGENCY EYEWASHES/SHOWERS 
The emergency station in the personnel decontamination area will be accessible from both the exclusion 
zone and the support zone and will include, as a minimum, a fire extinguisher, first aid kit, commercially 
available portable emergency shower, and a portable eyewash bottle. 

10.3 SPILL CONTAINMENT PROCEDURE 
Work activities may involve the use of hazardous materials (i.e., gasoline for the electrical generator).  The 
following procedures will be used to prevent or contain spills: 

• Hazardous material will be stored in appropriate containers. 

• Tops/lids will be placed back on containers after each use. 

• Containers of hazardous materials will be stored appropriately away from moving equipment. 

• All hazardous commodities in use (i.e., fuels) will be properly labeled. 

10.4 FIRE EXTINGUISHERS 
All workers must have immediate access to a fire extinguisher within 75 feet of their work area.  The 
extinguisher must have a current inspection, and be an ABC extinguisher.  Personnel will check the pressure 
gauge to make sure that their extinguisher is still properly charged monthly and indicate such on the 
inspection tag.  



�������������	
����������	���������������	
����������	���������������	
����������	���������������	
����������	�����������������������

���� ���� ��������������������������������	������������������������ �! �"����

  06/21/06 
10-2 

This page intentionally left blank. 

 



�������������	
����������	���������������	
����������	���������������	
����������	���������������	
����������	�����������������������

���� ���� ��������������������������������	������������������������ �! �"����

  06/21/06 
11-1 

11.0 EMERGENCY RESPONSE PLANNING 

Although the potential for an emergency to occur is remote, an emergency action plan (EAP) will be 
prepared for this project should such critical situations arise.  The EAP will be reviewed by site personnel 
prior to the start of field activities.  A test of the EAP will be performed within the first three (3) days of the 
project field operations.  This test will be evaluated and documented in the project records. 

Six major categories of emergencies that could occur during site operations are the following: 

1. Illnesses and physical injuries (including injury-causing chemical exposure) 

2. Catastrophic events (fire, explosion, earthquake) 

3. Chemical spills 

4. Structural failure (falling building materials or collapsing buildings) 

5. Safety equipment problems 

6. Severe weather 

11.1 EMERGENCY RESPONSE COORDINATOR 
The SSHO will serve as emergency response coordinator for this project.  The site supervisor will serve as 
secondary emergency response coordinator. 

11.2 SITE-SPECIFIC EMERGENCY PROCEDURES 
Prior to the start of site operations, the SSHO will coordinate with Allegheny Ludlum to complete Table 5 
with site-specific information regarding evacuation routes, muster points, communication, muster release 
instructions, muster point captains, and other site-specific emergency procedures.  Earth Tech will 
incorporate Allegheny Ludlum emergency response procedures, communication, and muster locations as 
much as possible.  The local fire department will be contacted to provide sufficient notification of site 
activities and emergency action plans. 

The field personnel will be equipped with a cellular telephone.  In the event of emergency (vehicle accident, 
injury, etc.) personnel should immediately phone 911.  The operator should be informed of the incident 
location and circumstances so that emergency help can be dispatched. 

11.2.1 Illness and Physical Injury 

In the event of a medical emergency, personnel will first make sure that the injured worker is in no 
immediate danger (e.g., laying face-down in a pool of water).  Touch or move the injured employee ONLY 
if an immediate danger to the employee exists but no immediate danger to assisting employees exists.  After 
the employee is removed from any immediate danger, send someone to call for an ambulance and to notify 
the emergency response coordinator and site supervisor.  The person initially observing the emergency 
should stay at the scene unless no other personnel are available to call for an ambulance.  Once an 
ambulance is called for, the emergency response coordinator or site supervisor will designate an employee 
to meet the ambulance at the facility entrance and direct responders to the emergency.  If the injury occurs 
within the Exclusion Zone, the injured worker will be frisked for radioactive contamination and the 
emergency responders will be notified of the type and magnitude of radiological and chemical 
contamination on the injured worker prior to removing the injured worker from the Exclusion Zone. 

11.2.2 Catastrophic Events 

In the event of a fire, personnel trained in the use of fire extinguishers may attempt to extinguish a blaze that 
is no more than five cubic feet in size.  The emergency response coordinator and site supervisor will be 
notified of the extinguished fire and will determine if work may resume in the area. 
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If the fire is too large to extinguish, becomes uncontrolled, or in the event of an explosion, the emergency 
response coordinator will be notified of the fire or explosion, who will then order an evacuation of all site 
personnel and contact the fire department.  All personnel should then proceed to the nearest muster location.  
Should personnel be inside of the Exclusion Zone when an emergency evacuation is ordered, personnel will 
briefly decontaminate at the CRZ.  Such personnel will remain isolated as much as possible and will utilize 
temporary contaminant protection measures, such as standing on a tarp at the muster location, to minimize 
contaminant spread.  In the event a muster location is downwind of the fire or explosion due to prevailing 
weather conditions, all personnel should convene at the alternate muster point.  UNDER NO 
CIRCUMSTANCES will any personnel leave the muster location until accounted for and released from the 
muster location by the emergency response coordinator. 

Although unlikely, in the event of an earthquake, personnel inside site buildings should stand in the nearest 
doorway or wall opening, away from heavy equipment and tanks.  All personnel outside should seek shelter 
away from the site buildings or other potential overhead falling hazards.  All personnel should remain in-
place and communicate their location and status to the emergency response coordinator as soon as possible 
and evacuate the site only when the tremors have ceased. 

11.2.3 Chemical Spills 

Response to hazardous chemical spills or releases at the Former Guterl Specialty Steel Corporation 
FUSRAP site will depend on emergency response actions recommended on that product’s MSDS.  In the 
case of a spill or release, immediately refer to the MSDS for the product or the SSHO.  If the MSDS is not 
available, follow the general guidelines below: 

Small, minimally hazardous or localized spills – in the case of a small spill or where identified by the 
product’s MSDS, spills that are small, minimally hazardous or localized and do not present an immediate 
risk to personnel can be corrected and cleaned up by site personnel.  The emergency response coordinator 
should be notified of the spill prior to any cleanup actions.  The cleanup should be conducted in accordance 
with the procedures outlined in the MSDS, or where no MSDS is available, procedures outlined by the 
emergency response coordinator.  Post signage and provide verbal warnings at the spill location to keep 
personnel from entering the spill area.  If the MSDS is unclear or is not available, consult the SSHO for 
appropriate correction and cleanup procedures. 

Large, hazardous or widespread spills – where identified by the product’s MSDS or for spills that are 
large, hazardous to immediate personnel or the environment, with unknown hazards, or widespread, the 
immediate area around the spill should be evacuated and the emergency response coordinator and site 
manager should be contacted immediately.  Post an employee or sign outside all entrances to the spill area to 
prevent personnel from entering the spill area.  The emergency response coordinator will determine the 
appropriate isolation, correction and cleanup procedures for the spill.  If it is determined that the spill cannot 
be isolated, the building or work site will be evacuated, as will all work areas downwind of the spill 
location, when necessary.  When deemed appropriate, the emergency response coordinator will contact a 
HAZMAT response team for isolation, correction and cleanup of the spill. 

11.2.4 Structural Failure 

In the event of a collapse of all or part of any site building, the emergency response coordinator will be 
notified of the collapse. The emergency response coordinator will then order an evacuation of all site 
personnel and contact the fire department.  All personnel should then proceed to the nearest muster location.  
Should personnel be inside the Exclusion Zone when an emergency evacuation is ordered, personnel will 
briefly decontaminate at the CRZ.  Such personnel will remain isolated as much as possible and will utilize 
temporary contaminant protection measures, such as standing on a tarp at the muster location, to minimize 
contaminant spread.  In the event a muster location is downwind of the fire or explosion due to prevailing 
weather conditions, all personnel should convene at the alternate muster point.  Under no circumstances will 
any personnel leave the muster location until accounted for and released from the muster location by the 
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emergency response coordinator.  No personnel will re-enter a building that has completely or partially 
collapsed until a structural assessment and any recommended mitigation measures have been performed. 

11.2.5 Safety Equipment Failure 

In the event of an injury due to safety equipment failure, refer to the Illness or Physical Injury section.  In 
the event of safety equipment failure, all work will cease on the task performed and the SSHO will be 
notified of the equipment failure.  The SSHO will stop work at any other work operations currently in use of 
similar safety equipment.  The nature of the equipment failure will be investigated by the SSHO and the site 
manager and reported to the SHM, who will determine subsequent actions. 

11.2.6 Severe Weather 

Severe weather includes tornadoes, lightning and flooding.  Some of these conditions, such as tornadoes, 
can come upon the site suddenly, with little or no warning.  The following actions should be implemented 
for each situation: 

Tornadoes – Radio stations will provide continual updates when conditions are indicative of potential 
tornado formation in or around the Lockport area.  When such conditions are reported, the emergency 
response coordinator will listen continuously to a weather alert radio during such conditions in the field 
office; all site personnel will secure all equipment currently outdoors, decontaminate and leave the CRZ and 
Exclusion Zone, shelter inside the field office building, and remain available for any further alerts or 
sheltering instructions.  If the weather alert radio indicates a tornado warning for the facility area, the 
emergency response coordinator will alert all personnel that additional sheltering is required in the 
designated tornado shelter.  No personnel should leave the shelter until determined by the emergency 
response coordinator. 

Lightning – If site personnel observe lightning, they will notify the emergency response coordinator.  If, 
through the emergency response coordinator listening to a weather alert radio, lightning is determined to be 
within 10 miles of the work site, all outside work operations will cease and all personnel should deactivate 
all equipment and enter the nearest building.  Remain clear from metal structures and equipment.  Personnel 
should decontaminate before leaving the CRZ, if necessary.  All personnel must remain inside a safe 
building until the emergency response coordinator, through listening to a weather alert radio, determines that 
lightning is no longer within 10 miles of the site. 

Flooding – If you observe flooding at the work site, notify the emergency response coordinator and leave 
the flooded area.  Follow all warnings provided by the emergency response coordinator.  UNDER NO 
CIRCUMSTANCES should you drive past barricades on roadways or drive or walk through standing or 
flowing water. 

11.3 HOSPITAL ROUTE 
The nearest hospital is located approximately 2.8 miles from the site. The hospital name and address is 
Lockport Memorial Hospital, 521 East Avenue, Lockport, NY.  The route to hospital map is shown on 
Figure 2, with turn-by-turn directions presented below: 
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Direction Distance 

Start out going NORTH (left out of main lot) on OHIO ST toward NY-31. 0.6 mi 

Turn RIGHT onto NY-31 / WEST AVE. Continue to follow NY-31. 1.2 mi 

Turn LEFT onto NY-31 / WASHBURN ST. <0.1 mi 

Turn RIGHT onto NY-31 / EAST AVE. and end at hospital 0.8 mi 

 

The hospital phone number is (716)514-5700. 
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12.0 PERSONNEL ACKNOWLEDGEMENT 

By signing below, the undersigned acknowledges that he/she has read and reviewed the Earth Tech Site 
Safety and Health Plan for the Guterl Steel site.  The undersigned also acknowledges that he/she has been 
instructed in the contents of this document and understands the information pertaining to the specified work, 
and will comply with the provisions contained therein. 
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Table 1 - Worker Action Levels During Work Activities 
 

 

PARAMETER 

 

LOCATION, AND 
INTERVAL 

RESPONSE LEVEL 

(Meter units/ppm above 
background) 

 

RESPONSE 

< 85 dBA Continue work and continue monitoring. 

≥ 85 dBA - < 90 dBA Provide hearing protection as optional to 
workers in affected area. 

Noise 

Sound level 
meter or noise 

dosimeter 

When operations are conducted 
near noise-producing equipment; 
the SSHO may conduct noise 
monitoring to determine safe 
work areas. ≥ 90 dBA Workers in affected area must wear hearing 

protection 

Temperature 

Wet Bulb Globe 
Thermometer 

If heat stress or cold stress 
conditions are suspected or 
workers identify heat/cold stress 
symptoms. 

See  
SH&E 124 (Heat Stress) ; 
SH&E 125 (Cold Stress) 

See  SH&E 124 (Heat Stress) ; SH&E 125 
(Cold Stress) 

< 50 ppm Continue work and continue monitoring. 

≥ 50 ppm 
(If no detector tubes drawn) 

If no detector tubes are drawn, contact the 
SSHO or SHM, implement mitigation 
measures, and upgrade to Level C PPE 
(minimum GMA/P100 cartridges or 
equivalent chemical cartridge combined with 
P100). Monitor for specific chemical(s) 
listed below and continue monitoring. 

PID ≥ 50 ppm and < 300 
ppm 

(detector tubes drawn) 
 

Periodically monitor with chemical-specific 
detector tubes.  Contact the SSHO or SHM, 
implement mitigation measures, and 
continue work in Level D. 
See chemical-specific monitoring 
information and response below and 
continue monitoring.  Respond using most 
stringent response. 

 

PID � 300 ppm and < 1000 
ppm 

Upgrade to Level C PPE (minimum 
GMA/P100 cartridges or equivalent 
chemical cartridge combined with P100). 
Continue environmental and chemical-
specific monitoring. 

Hydrocarbons 

(Total by PID, 
see 

“RESPONSE” 
for chemical-

specific 
monitoring using 
detector tubes) 

 

Prior to initial entry into 
impacted areas and then at least 
every 30 minutes afterwards in 
the worker’s breathing zone or in 
the immediate work area.  

 

Confined spaces will require 
initial and continuous 
monitoring. 

� 1000 ppm Cease work, exit the area, and contact the 
SSHO and SHM. 

     
≥ 50 ppm and < 1000 ppm 

Cease work, exit the area, contact the SSHO 
and SHM and upgrade to Level C PPE 
(minimum GMA/P100 cartridges or 
equivalent chemical cartridge combined with 
P100). Continue to monitor. 

Work Area 
Chlorinated 

hydrocarbons 

Detector tubes 

Breathing zone, every 30 
minutes where indicted by PID 
readings and where chlorinated 
hydrocarbons are suspected (see 
PID response levels above). 

≥ 1000 ppm 

 

Cease work, exit the area, and contact the 
SSHO and SHM. 

 
≥3 ppm and < 30 ppm 

Cease work, exit the area, contact the SSHO 
and SHM and upgrade to Level C PPE 
(minimum GMB (or GME)/P100 cartridges 
or equivalent chemical cartridge combined 
with P100). Continue to monitor. 

Work Area 
Acids 

Detector tubes 

Breathing zone, every 30 
minutes where working in area 
of past acid storage. 

≥ 30 ppm 

 

Cease work, exit the area, and contact the 
SSHO and SHM. 
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PARAMETER 

 

LOCATION, AND 
INTERVAL 

RESPONSE LEVEL 

(Meter units/ppm above 
background) 

 

RESPONSE 

< 10% LEL Continue work activities. If significant 
changes exist in this acceptable range, 
contact the SSHO to investigate the potential 
for contributing factors. 

Explosive 
Atmospheres      

(multi-gas 
detector or CGI) 

In the breathing zone/work area 
prior to and during entry into 
container/drum, impacted work 
area, or confined space.  

≥ 10% LEL Cease work, exit the area or confined space, 
and contact the SSHO. 

19.5 – 23.5  

percent (%) O2 

Continue work and monitoring. If significant 
changes exist in this acceptable range, 
contact the SSHO to investigate the potential 
for contributing factors.  

Oxygen Levels 

(multi-gas 
detector or O2 

meter) 

In the breathing zone/work area 
within all confined spaces prior 
to and continuously during entry 
or in the immediate work area 
during intrusive activities 
involving impacted materials. < 19.5 or > 23.5 

percent (%) O2 

Cease work, exit the work area or confined 
space and contact the SSHO. 

Disturbance of unknown 
materials 

Level C ensemble unless otherwise indicated 
by SSHO or SHM. 

< 0.005 mg/m3 

(Sustained for more than 5 
minutes) 

Continue Level D work and continue 
monitoring. 

≥0.005 and  < 9 mg/m3 

(Sustained for more than 5 
minutes) 

Upgrade to Level C PPE. Contact the SSHO 
and SHM, implement mitigation measures, 
and continue Level C (minimum P100 
cartridges) and continue monitoring. 

Dust, Mist, 
Aerosols 

(Total by Mini-
Ram)* 

 

At least every 30 minutes in the 
worker’s breathing zone during 
intrusive activities, such as soil 
sampling or swipe surveys.  In 
addition, site perimeter 
monitoring may be initiated by 
the SSHO based on elevated air 
monitoring results. 

≥ 9 mg/m3 

(Sustained for more than 5 
minutes) 

Cease work operations; contact the SSHO 
and SHM to determine potential dust 
composition. Workers will not re-enter if 
composition unknown. If composition 
known, continue Level C PPE if below 
IDLH concentration. 

* = or equivalent method approved by the SHM 
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Table 2 – Site Perimeter Action Levels During Work Activities 
 

 

PARAMETER 

 

LOCATION AND 
INTERVAL 

RESPONSE LEVEL 

(Meter units above 
background) 

 

RESPONSE 

< 1 ppm Continue work and continue monitoring. Hydrocarbons 

(Total by 
PID/FID)* 

Site perimeter at least every 30 
minutes during intrusive 
activities involving impacted 
materials, when work area PID 
indicates reading of 50 ppm or 
greater. 

≥ 1 ppm 

(Sustained for more than 5 
minutes) 

Implement mitigation measures and contact 
the SSHO. 

    < 0.25 mg/m3 Continue work and continue monitoring. Dust, Mist, 
Aerosols 

(Total by Mini- 
or Data-Ram)* 

Site perimeter at least every 30 
minutes during intrusive 
activities involving impacted 
materials and generation of 
dusts. Monitoring may be 
initiated or performed more 
frequently by the SSHO based 
on elevated air monitoring 
results in work area(s). 

≥  0.25 mg/m3 

(Sustained for more than 5 
minutes) 

Temporarily cease work operations, contact 
the SSHO and SHM to discuss improving site 
mitigation measures. 

* = or equivalent method approved by the SHM 
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Table 3 - Personal Protective Equipment 
 

TYPE MATERIAL ADDITIONAL INFORMATION 

Minimum PPE (Level D): 

Boots Leather ANSI approved safety toe. 

Safety Glasses Any ANSI Approved. 

Hard Hat Plastic ANSI Approved. 

Work Uniform Natural Fiber No shorts/cutoff jeans or sleeveless shirts. 

Additional PPE (as identified by THA, RPP, SSHO, or SHM): 

Safety Vest High-visibility Must have reflective tape and be visible 
from all sides. 

Hearing Protection Ear plugs and/ or muffs  

Protective Gloves Leather  

Level C Respiratory 
Protection 

MSA (Full Face or equivalent) 
equipped with P100, GMA/P100, 
GMB/P100, or GME/P100 

 

Face shield Any Safety glasses or goggles must be worn 
concurrently. 

Protective Chemical Gloves Nitrile  

Protective Chemical Coveralls Tyvek  

Protective Chemical Boots Rubber  

Fall Protection Full-body harness See SH&E 120. 

Cold Weather Gear Hard hat liner, hand warmers, 
insulated gloves 
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Table 4 - Emergency Contact Information 
 

Emergency Coordinators / Key Personnel 

Name Title/Workstation Telephone Number Mobile Phone 

Raymond Pilon 
USACE Project Manager/ 
Client Contact 

(716) 879-4146    (Office)  

Jim Kaczor Project Manager 
(716) 836-4506    (Office) 
(716) 632-2739    (Home) 

(716) 866-0522 

Jeff Hall Site Supervisor (716) 836-4506    (Office)  

Dino Zack Site Safety and Health Officer (716) 836-4506    (Office)  

Robert Poll, CIH Safety and Health Manager (518) 951-2200    (Office)  

Incident Reporting Incident Reporting Line (800) 348-5046  

Organization / Agency 

Name Telephone Number 

Police Department (local) 911 

Fire Department (local) 911 

State Police 911 

Ambulance Service (EMT will determine appropriate hospital for treatment) 911 

Non-Emergency Hospital (Use by site personnel is only for non-emergency cases) (716) 514-5700 

Poison Control Center (800) 222-1222 

Pollution Emergency (800) 292-4706 

National Response Center (800) 424-8802 

Chem-Tel (800) 424-9300 

Title 3 Hotline (800) 535-0202 

Underground Facilities Protection Organization (800) 962-7962 
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Table 5 - Emergency Planning (Coordination with Allegheny Ludlum) 
 

Emergency Evacuation Route Muster Location 

Chemical Spill  Upwind   TBD 

Fire/Explosion  TBD  TBD 

Lightning  TBD  TBD 

Additional Information 

Muster Location Captain SSHO, with site supervisor as alternate 

On-Site Communication 
Procedures TBD 

Allegheny Ludlum 
Communication Procedures TBD 

CPR/First Aid Trained 
Personnel TBD 

 

TBD – To be determined (coordinated) with Allegheny Ludlum safety personnel prior to the start of on-site 
work. 

Attach a diagram with evauation routes marked, train all personnel on the emergency planning information, 
and post. 

 



 

FIGURES 
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Figure 1 - Aerial Photograph of Guterl Steel Site (view southeast) 
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Figure 2 - Local Hospital Route Map



 

ATTACHMENT A 
Earth Tech Safety, Health and Environment SOPs 
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PROCEDURE NO. SH&E 101 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
INJURY, ILLNESS, AND NEAR-MISS REPORTING  

 
PREVIOUSLY   EHS 101 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities. 
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
All work-related injuries, illnesses, and near-miss situations, to include vehicle accidents and 
general liability claims, must be documented and reported to the Safety, Health & Environmental 
(SH&E) Department and Earth Tech management in a timely and accurate manner. 
 
 
2.0 SCOPE 
 
This procedure applies to all safety, health, and/or environmental incidents as defined below: 
 
1. Any work-related injury or illness to an Earth Tech or subcontractor employee; 

2. Fire, explosion, or flash; 

3. Any accidents involving company-owned, rented, or leased vehicles (including personal 
vehicles used for company business); 

4. Property damage resulting from any Earth Tech or subcontractor activity; 

5. Unexpected release or imminent release of a hazardous material; 

6. Unexpected chemical exposures to workers or the public; 

7. A safety related complaint from the public regarding Earth Tech activities; 

8. Incidents that could result in adverse public media interest concerning Earth Tech or an Earth 
Tech project; 

9. Incidents that could result in, or any actual investigation by, OSHA, DOT, EPA, or any other 
State, Federal, or local safety, health, & environmental enforcement agency; 

10. Near-Miss Incidents, defined as an incident having the potential to cause injury or property 
damage as described in the above categories – but did not. Examples of a near-miss include: 

• A worker steps off a ledge and falls three feet (1 meter) to the floor and is uninjured. 

• A crane drops a 1,000-pound (454 kg) beam during a lift – and nobody is hurt, no 
equipment is damaged. 

• A work crew is conducting a survey along the highway. A vehicle leaves the roadway 
(driver asleep) and the vehicle enters the survey area at 50 mph (80 kph). The 
vehicle misses an employee by 3-feet (1 meter), the driver recovers control of the 
vehicle and leaves the area. 
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11. Significant Learning Experience, defined as a near-miss incident that the affected group (i.e. 
project team, office staff, etc.) believes could have wide-ranging impacts throughout Earth 
Tech. Examples may include; an incident involving a chlorine distribution system used by 
multiple wastewater treatment plants (WWTPs); an incident involving the failure of a fall 
protection system used throughout Earth Tech. 

 
 
3.0 PROCEDURES 
 
The following response procedures will be followed in the event of any work-related injury, illness, 
incident, or near miss occurring at an Earth Tech work location as defined in Section 2.0 
(Attachment 1 summarizes the Incident Reporting Procedures, to include incidents, injuries, auto 
accidents, and general liability claims).  Incidents are to be reported ASAP to the 1-800-348-5046 
hotline after the site has been secured and/or medical treatment has been provided, but no later 
than the end of the work shift. 
 
1. Affected Employee:  Each injured/ill employee must notify his/her supervisor immediately 

that an incident (to include near misses) has occurred, the circumstances involved, the 
nature and extent of the injuries/illness, and whether medical treatment may be required.  
Except for emergency aid, affected employees will discuss their medical status with the 
supervisor and SH&E representative prior to obtaining medical treatment. 

 

2. Workplace Supervisor:  The workplace supervisor must immediately perform the 
following notifications: 

 

• In a life-threatening situation, use the emergency phone numbers and seek 
immediate medical care. 

• Follow the directions provided by the 1-800-348-5046 hotline to report an 
incident/near miss by the end of the current work shift. 

• Notify the SH&E professional listed in the contact information (provided in your 
HASP) if immediate assistance is required. 

• Complete the applicable paperwork (e.g., Supervisor’s Report of Incident [SRI], 
Vehicle Incident Form, General Liability Form) and fax a draft copy to Earth Tech 
Safety at (804) 515-8313 by the next work day (Attachments 2-4). 

• Notify his/her manager, and secure the manager’s signature on the applicable form 
within 48 hours.  If the supervisor’s manager is unavailable, obtain the signature from 
a designated acting manager. 

• Initiate an Incident Investigation and Review per the requirements of EHS 102. 

• Fatalities must be reported to the appropriate SH&E Professional and Corporate 
SH&E Director within 2 hours. 

 

3. Manager:  Review the applicable paperwork and forms as prepared by the workplace 
supervisor.  Forward to the SH&E Professional within 48 hours of receipt. 

 
 
4.0 RECORD KEEPING 
 
Earth Tech records company safety statistics and generates reports to identify incident trends 
and recommend appropriate corrective actions to minimize risk.  The Corporate Safety 
Administrator maintains these records and statistics, which are also required by regulatory 
agencies, insurance carriers, and for client pre-qualification. 
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4.1 Reports and Requirements 
 

• The Corporate SH&E Director has overall responsibility for recordkeeping and statistical 
reports to disseminate company-wide to identify accident trends and appropriate control 
measures to minimize risk to the company. 

• Reports for the previous calendar year summarizing Earth Tech’s Statistics are 
distributed for posting at all offices and project sites from February 1 – April 30.  The 
reports will be posted in a conspicuous place, and taken down after April 30.   

• Statistical reports are available from the Corporate Safety Administrator for client 
prequalification. 

• It is imperative that injuries, incidents and near misses are reported to maintain accurate 
statistical data. 

 
 
5.0 ATTACHMENTS 
 
Attachment 1: Supervisor’s Incident Reporting Procedures Flow Chart 
Attachment 2: Supervisor's Report of Incident (SRI) Form 
Attachment 3: Vehicle Accident Form 
Attachment 4: General Liability Form 
 
 
6.0 REFERENCES 
 
SH&E 004 - Safety Administrative Support 
SH&E 102 - Incident Investigation and Review
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Attachment 1 – Supervisors Incident Reporting Procedure Flow Chart 
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Supervisor’s Report of Incident e 

1. Seek immediate medical attention if necessary. 
2. Employee must report all incidents and near misses to their supervisor immediately. 
3. Supervisor calls the Earth Tech Incident, Injury and Near Miss Reporting Line at (800) 348-5046 with details of the 

incident, injury, illness, repetitive motion or near miss. 
Section 1 
Global Organization:  

 
(Earth Tech USA; Earth Tech Infrastructure; Earth Tech Canada; Europe, IAM; Mexico) 
Region:  District:  Section:  

Office Address:  
 Office Code:  

Project Name:  
 Project Number:  

Client Name:  
 

 
Section 2 

 Near Miss  Injury  Vehicle Incident  Cumulative Trauma  Illness 

 Property Damage  Other (describe):  
 
Section 3 
Employee Name:  

  Check if worker is a subcontractor 
  Check if working through a temp agency 

Work Phone:  
 Cell Phone:  Home Phone:  

Body Part Injured:  
 

Nature of Injury:  
 

Medical Treatment/First Aid  Yes  No  
If yes, describe treatment: 
 
 

Medical Facility  
(Name, Address, Phone) 

 
 

 
Section 4 
Date/Time of Incident 
 
 

Date/Time Reported to Supervisor 
 

To Whom 

Exact Location & Address of Incident: 
 
 
Employee, in own words, describes the incident, injury/near miss, witnesses etc.  Employee signs/dates statement. 
 
 
 
 
 

(use additional paper if necessary) 
Supervisor Description of Incident: 
 
 

(use additional paper if necessary) 
Witness Name   
(witnesses should attach a signed and dated statement) 
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Supervisor’s Report of Incident (cont.) e 
 
 
Section 5 – Signatures 
 
Supervisor/Foreman 
Print Name 
 
 
 

Signature Date Telephone 
 

 
Section Manager 
Print Name 
 
 
 

Signature Date Telephone 
 

Comments: 
 
 
 
 
 
Safety, Health, & Environmental Professional 
Print Name 
 
 
 

Signature Date Telephone 
 

Comments: 
 
 
 
 

OSHA Recordable  Yes  No Pending  Days Away From Work   Days Restricted 

WC:  Yes  No Administrator:  
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Supervisor’s Report of Incident (cont.) e 
 

Incident Reporting Instructions: 
 

The following types of incidents must be reported using this form:   
 

• Occupational Injury or Illness (includes first aid only, medical treatment, hospitalization, fatality) 
• Vehicle Incidents, Accidents and Near Misses Earth Tech owned, leased, rented or personal 
• Repetitive Motion, cumulative trauma or other ergonomic-related injury (includes office and field work incidents) 
• Near Miss (incident where employee(s) could have been injured) this includes vehicle incidents 

INSTRUCTIONS per Corporate Policy SH&E 101 on Incident Reporting 
1. Seek immediate medical attention if necessary 
2. Employee must report all incidents and near misses to their supervisor immediately. 
3. Supervisor calls the Earth Tech Injury, Illness and Near Miss Reporting Line at (800) 348-5046 with details of the incident, injury, illness, 

repetitive motion or near miss by the end of the work shift. 
4. Supervisor completes the SRI. If the incident involves an employee, the employee must complete a written statement regarding the incident.  
5. Supervisor verbally notifies his/her Manager. If your section, district, region or division has an additional policy on incident reporting, 

that policy should be implemented concurrently.  
6. Supervisor submits draft copy of SRI to Earth Tech Safety via fax (804) 515-8313 or email to chelsea.ryan@earthtech.com 
7. Supervisor sends SRI to Manager for signature and comment.  
8. Manager reviews and signs the SRI then forwards to the appropriate Safety, Health, & Environmental Professional for signature 
9. SH&E Professional submits final SRI via fax to (804) 515-8313 or email to chelsea.ryan@earthtech.com 
10. Supervisor should initiate Corporate Policy SH&E 102 on Incident Investigation, if applicable. 

 
 
Corporate 
Director  Gary Beswick  Program Administrator Chelsea Ryan 
Coraopolis, PA Work: (724) 695-9353 Richmond, VA  Work: (804) 515-8557 
  Cell: (412) 897-9180    Cell: (804) 229-4025 
  Fax: (562) 951-7946    Fax: (804) 515-8313 
 
Earth Tech USA (ETUSA) 
 
Capital District Dale Prokopchak, CIH, CSP Southeast District Ron Partilla, CSP, OHST Northeast District Bob Poll, CIH, CSP 
  Work: (804) 515-8556   Work: (843) 572-5600   Work: (518) 951-2200 
  Cell: (804) 839-8312   Cell : (616) 446-6911   Cell: (562) 884-1414 
  Fax: (804) 515-8313   Fax: (843) 572-5661   Fax: (562) 951-2086 
 
Midwest District Chad Ross  Rocky Mtn. District Bart Dawson, CIH  West District Herold Hannah, CIH, CSP 

Work: (859) 442-2300   Work: (210) 271-0925   Work: (412) 200-2028 
  Cell: (859) 512-7774   Cell : (210) 240-3898   Cell: (412) 303-1199 
  Fax: (859) 442-2311   Fax: (210) 271-3061   Fax: (562) 499-4044 
 
International Asset Management (IAM) 
Contract Operations (Con-Ops)  Water Power and Technology (WPT)  Asia Pacific, Brazil & Mexico 
 
USA and Canada Mark Robinson, CSP Salt Lake City, UT David Elggren  Long Beach, CA Rita Van Ryzin 
  Work: (920) 451-2862   Work: (801) 844-4561   Work: (562) 951-2316 
  Cell: (920) 918-2466   Cell: (801) 230-5285   Fax: (562) 951-2090 
  Fax: (920) 458-0537   Fax: (801) 973-9733 
 
 
Earth Tech Canada 
Markham, ON Ron Whitmell 
 
  Work: (905) 886-7022 x2244  
  Cell: (647) 393-6045 
  Fax: (905) 886-9494 
 
Earth Tech Europe 
South Yorkshire, UK Steve Wood 
   Work: 011 44-1226-224466 
   Fax: 011 44-1226-224488 
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Vehicle Accident Form  e 

1. Supervisor calls the Earth Tech Incident, Injury and Near Miss Reporting Line (800) 348-5046 
2. Supervisor completes the Supervisor’s Report of Incident first, and then completes this form. 
3. Fax both forms to Earth Tech Safety at (804) 515-8313 and submit forms to manager. Call with questions 

regarding management of any claim (804) 515-8557. 
 
Section 1  

Earth Tech Vehicle was:  Earth Tech Owned   Leased  Rented  Employee Personal Vehicle 

Check all involved:  Earth Tech Vehicle  Another Vehicle(s)  A pedestrian   Property 

Check all that apply:  Accident  Near Miss  No vehicle damage 
 

 Vehicle damage  Vandalism/unknown cause of 
damage  

 
Section 2 – Incident  
Date/Time of Incident: 
 

What was Vehicle Being Used For?      Business        Personal 

Explain purpose for vehicle use at the time of incident/near miss (travel, client visit, site visit, field work, etc) and indicate travel 
origin/destination: 
 
 

Intersection/Highway of Incident/Near Miss with Closest Cross Street/Exit. If Exact location is known provide address, city, state, zip: 
 
 

Description of Incident/Near Miss: 
 
 
 
 

 

Section 3 – Earth Tech Driver 
Earth Tech Driver Name 
 

 Check if the driver is in the Earth Tech DOT 
program 

Drivers License # 
 

State Issued  Expiration Date 

Vehicle Year/Make/Model 
 

License Plate # and State VIN Number 

Is the Vehicle Damaged?  Yes    No         If yes, list area(s): Estimated Amount of Damage: 
$0-$500 
$500-$1000  
$1000-$4000 
Total Loss 

Were Authorities contacted?   Yes  No 
 

If so, who responded? 

Any Citations Issued?             Yes  No What citation and to whom? 
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Vehicle Accident Form (cont.)  e 

 
 

Section 4 – Other Driver 
Name of Other Driver 
 

Address City, State, Zip 

Home Phone: 
  

Work Phone: Cell Phone: 

Date of Birth 
 

Drivers License #  State Issued  Expiration Date 

Vehicle Year/Make/Model 
 

VIN Number License Plate # and State 

Name of Insurance Carrier 
 

Policy Number 

Owner Name 
 

Address, City, State, Zip  

If Vehicle Owner is different 
from Driver please complete 
Owner Information: 
 Home Phone: Work Phone: Cell Phone: 

Is the Vehicle Damaged?  Yes    No        If yes, list area(s): 
 

Estimated Amount of Damage: 
$0-$500 
$500-$1000 
$1000-$4000 
more than $4000 
Total Loss 

 
 
Section 5 - Signatures 
Supervisor 
Print Name Signature Date Telephone 

 

Comments: 
 

 
Safety, Health, & Environmental Professional  
Print Name Signature Date Telephone 

 

Comments: 
 

AL:  Yes  No Administrator:  
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General Liability Reporting Form e 

1. Supervisor calls the Earth Tech Incident, Injury and Near Miss Reporting Line (800) 348-5046 
2. Supervisor completes this form. This form does not admit fault. 
3. Fax this form to Earth Tech Safety at (804) 515-8313 and submit form to manager. Call with questions regarding management 

of any claim (804) 515-8557. 
 
Section 1  

Global Organization:  
 

(Earth Tech USA; Earth Tech Infrastructure; Earth Tech Canada; Europe, IAM; Mexico) 
Region:  District:  Section:  

Office Address:  
 Office Code:  

Project Name:  
 Project Number:  

Client Name:  
 

 
 
Section 2 
Date/Time of Incident 
 

Date incident reported to 
Earth Tech 
 

By Whom: To Whom at Earth Tech:  

Where did incident occur (Address, City and State)? 

 
 

How did the incident occur? 
 
 
 
 
 
 

Were any Earth Tech employees involved?   List complete names and involvement in incident. 
 
 
 
 

Were any authorities contacted?  Yes    No 
 

 If yes, whom?  

Witness    Yes  No  If Yes, list name and phone (witnesses should attach a signed and dated statement) 
 

 

Section 3 – Claimant 
Claimant name 
 
 

Home phone Work phone Cell Phone 

Claimant’s address 
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General Liability Reporting Form (cont.)  
 

Section 4 – Complete this section if the Claimant is reporting an injury.  Indicate N/A if non-applicable. 
What was injured doing at the time of occurrence? 
 
 

What is the nature of injury and body part affected? 
 
 

Doctor/hospital name, address and phone number: 
 
 

 
Section 5 – Complete this section if the Claimant is reporting property damage. Indicate N/A if non-applicable. 
Description of property? 
 
 

Where can property be seen? 
 
 

What are the damages? Estimated Amount of Damage: 
$0-$500                 $1000-$4000 
$500-$1000            more than $4000 

 
Section 6 - Signatures 

Supervisor 
Print Name Signature Date Telephone 

 

Comments: 
 

 
Safety, Health, & Environmental Professional  
Print Name Signature Date Telephone 

 

Comments: 
 

GL:  Yes  No Administrator:  
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e 
 
Safety, Health & Environmental Procedure 

 
 
PROCEDURE NO.  SH&E 102 
 
 
DATE          March 25, 2005 
 
 
REVISED  

 
Incident Investigation and Review 

 

Previously:  EHS 102 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities. 
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0  PURPOSE 
 
To establish the minimum requirements for the investigation and review of safety, health, and/or 
environmental incidents. 
 
 
2.0  SCOPE 
 
This procedure applies to all safety, health, and/or environmental incidents as defined below: 
 
1. Any work-related injury or illness to an Earth Tech or subcontractor employee; 

2. Fire, explosion, or flash; 

3. Any accidents involving company-owned, rented, or leased vehicles (including personal 

vehicles used for company business); 

4. Property damage resulting from any Earth Tech or subcontractor activity; 

5. Unexpected release or imminent release of a hazardous material; 

6. Unexpected chemical exposures to workers or the public; 

7. A safety related complaint from the public regarding Earth Tech activities; 

8. Incidents that could result in adverse public media interest concerning Earth Tech or an 

Earth Tech project; 

9. Incidents that could result in, or any actual investigation by, OSHA, DOT, EPA, or any 

other State, Federal, or local safety, health, & environmental enforcement agency; 

10. Near-Miss Incidents, defined as an incident having the potential to cause injury or 

property damage as described in the above categories – but did not. Examples of a 

near-miss include: 

• A worker steps off a ledge and falls three feet (1 meter) to the floor and is uninjured. 
 

• A crane drops a 1,000-pound (454 kg) beam during a lift – and nobody is hurt, no 
equipment is damaged. 
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• A work crew is conducting a survey along the highway. A vehicle leaves the roadway 
(driver asleep) and the vehicle enters the survey area at 50 mph (80 kph). The vehicle 
misses an employee by 3-feet (1 meter), the driver recovers control of the vehicle and 
leaves the area. 

 
11. Significant Learning Experience, defined as a near-miss incident that the affected group 

(i.e. project team, office staff, etc.) believes could have wide-ranging impacts throughout 
Earth Tech. Examples may include; an incident involving a chlorine distribution system 
used by multiple waste water treatment plans (WWTPs); an incident involving the failure 
of a fall protection system used throughout Earth Tech. 

 

3.0  PROCEDURE 
 
Operations Management will investigate and review all incidents to ensure that root causes are 
identified and appropriate corrective measures are implemented. The procedure to be followed 
for these investigations and reviews is summarized below: 
 
1. The Responsible Lead Investigator Table (below) will be used to identify the management 

representative responsible for conducting the appropriate incident investigation. For all 
incidents classified as Category 3 or higher, the Responsible Lead Investigator will also be 
responsible for the preparation of a formal incident investigation report. A sample report 
format is attached as a guide. The investigation and report will focus on determining both 
critical factors (i.e. direct causes) and root causes of the incident. For incidents in categories 
1 and 2, the investigation report format will be at the discretion of the Responsible Lead 
Investigator. 

2. An incident review meeting will be scheduled and conducted by the Responsible Lead 
Investigator within 10 working days of the date of occurrence of the incident. Timeliness of 
this review is considered paramount in ensuring that appropriate facts are gathered and 
safeguards established to prevent reoccurrence. 

3. The review meeting will primarily focus on the root causes identified in the incident 
investigation report. The meeting is also designed to gain consensus of all participants with 
respect to any corrective actions proposed by the Responsible Lead Investigator in the 
investigation report. 

4. The review committee will be comprised of at least the following individuals: 
 

(a) The direct supervisor of the Responsible Lead Investigator, 
 
(b) Responsible Division, District, and/or Section Manager if the Responsible Lead 

Investigator is their supervisor,  
 

(c) Responsible Supervisor or Project Manager of the injured/involved employee. 

For example, if the Responsible Lead Investigator is a District Manager, the District Manager, 
Section Manager and direct Supervisor of the involved employee will be required participants. 
If the Responsible Lead Investigator is the Project Manager, the Section Manager and Field 
Supervisor would be required participants.  

Please note that the review meetings are designed to summarize the investigation findings 
and come to management agreement on root causes and appropriate corrective actions. 
Direct participation by the employee(s) involved in the incident is not necessary and requires 
prior approval from the Senior Manager assigned to the review committee. 
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Other members of the committee will be at the discretion of the most Senior Manager 
involved in the committee. The following individuals will be invited to participate in all incident 
reviews that are classified as 4, 5, or 6: 

• Earth Tech President 
• Earth Tech General Counsel 
• Earth Tech Vice President Safety, Health, & Environmental 
• Earth Tech Human Resources  

5. Formal meeting minutes will be prepared by the Responsible Lead Investigator and 
distributed to all review committee members (actual and invited) within 2 business days 
following the review meeting. Minutes will include a review of all final determinations 
including: 

• Description of the incident 
 

• Investigation report 
 

• Listing of proximate and root causes 
 

• Action items for corrective actions including responsible individual(s) and date(s), 
where applicable. 

6. The Responsible Lead Investigator will formally track action items resulting from the review 
meeting. Weekly update reports on the status of the action items will be developed and 
distributed by the Responsible Lead Investigator to all review committee members and 
participants until all items are formally closed and accepted by the Division Safety, Health, & 
Environmental Manager 

 
 
4.0  ATTACHMENTS 
 
Attachment 1 – Incident Investigation Protocol 
Attachment 2 – Incident Investigation Report Template 
Attachment 3 – Root Cause Worksheet 
 
 
5.0  REFERENCES 
 
 SH&E 101 - Injury, Illness, and Near Miss Reporting 
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Incident Investigation Protocol 
 
Unsafe conditions/actions and near-misses will be reported by project/section staff to Project/Section Manager as soon as possible. All reports from staff will 
be documented and thoroughly investigated by the Project/Section Manager. Investigation reports will be completed and forwarded to the District Safety 
Manager w/in 48 hours. The investigation reports will concentrate on the identification of Root Causes and suggested corrective actions. The Section/Project/Site 
Manager will approve final corrective actions.  
 
All incidents (classified as category 3 or higher) These will initially be reported (i.e. Who, What, Where, When) by the field/section team to the Project/Section 
Manager as soon as possible. In no case will the initial reporting of an incident to the Project/Section Manager be later than the end of the current work shift. The 
Project/Section Manager will report the incident to the Safety Department through the Injury/Incident Reporting Hotline at (800)-348-5046, via fax at 804-515-
8313, or via email at chelsea.ryan@earthtech.com as soon as possible but no later than the end of the current work shift. The Safety Department will determine 
the maximum potential classification of the incident and alert the appropriate level of management to begin the incident investigation. Upon notification, the 
Responsible Lead Investigator will mobilize an investigation team and publish a preliminary incident report within 24 hours (i.e. verify and update the initial 
Who, What, Where, When, add other known facts, and provide a schedule for completion of the investigation). 
  

Responsible Lead Investigator 
 

Incident 
Classification 

Project 
Super. or 
Employee 

Supv. 

Project 
Manager 

Section 
Manager 

District 
Manager 

Division 
Manager 

Earth Tech 
General 

Counsel and  
President 

• Unsafe Condition/Action 
• Near-Miss Incident 1 X      

• Significant Learning 
Experience 

• Property Damage (less than 
$5,000) 

2 

 

X   

  

        
• First-Aid Only Case 
• Non-Reportable 

Environmental Release 
3 

 
 X  

  

• Recordable Injury/Illness 
• Property Damage over $5,000 
• Regulatory N.O.V. (i.e. OSHA 

Citation, EPA NOV, etc.) 

4 

 

  X 

  

• Restricted and/or Day Away 
From Work Case 

• Reportable Env. Release 
• Property Damage over $25,000 

5 

 

  X   

• Employee Hospitalization 
• Property Damage over 

$100,000 
6 

 
   X ** 

** as recommended by Corporate VP Safety, Health, & Environmental 



Incident Investigation Report 
Template 
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Executive Summary 
Brief Summary: 

Provide a summary of the incident that includes all critical elements of the investigation 
What went wrong? 

Provide a bulleted list of the most critical elements in the incident sequence that “failed”  
What went well? 

Provide a list of the most important elements of the incident sequence, including post-
incident elements that went well 

Critical Factors and Root Causes: 
Critical Factors  

Based on the interviews, site investigations, and other evidence gathered, identify the 
events, conditions, and/or actions (Critical Factors) that were directly responsible for the 
incident 

Root Causes 
Using the Earth Tech Root Cause tool (see Safety Page on the Earth Tech intranet), 
identify the root causes of the incident 

Action Items: 
Identify the action items from the investigation and the elements of the Earth Tech safety program 
to which they correspond. 

Lessons Learned: 
Provide any information that the investigation team believes will assist other Earth Tech 
operations, projects, offices, and/or employees avoid this type of incident. 

 

REPORT 
I. General Background  
 Provide basic contract information as well as pertinent site information 
II. Incident Description 
 Complete and detailed description of all aspects leading up to the incident, the incident itself, and 

any applicable post-incident measures that either lessened, controlled, and/or exacerbated the 
final outcome of the incident. 

III. Investigation Results 
A. People Factors 

Describe and evaluate all personnel involved including their roles, responsibilities, 
experience, and training 

B. Parts/Equipment Factors 
Describe and evaluate (using pictures or drawings where necessary) all equipment and/or 
parts involved. Include information relative gauge levels, meter readings, physical condition, 
etc. 

C. Position Factors 
Describe and evaluate the layout of the incident area noting the location of all people, 
equipment, structures, etc. 

D. Paper/Documentation Factors 
Describe and evaluate compliance with the procedures, programs, plans, specifications, etc. 
applicable to the task being performed and the people performing the task. For example, Task 
Hazard Analysis, project safety plan, corporate and/or project procedures, training 
requirements, etc. 



Incident Investigation Report 
Template 
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IV. Incident Analysis 
For each Critical Factor identified during the investigation, identify each applicable root cause from the 
Earth Tech Root Cause tool and identify them inn the table below. Use a separate table for each Critical 
Factor. 
 
1. Critical Factor 1 
 

Identified Cause Cause Type Cause No. Cause Description 
    
    
 
2. Critical Factor 2 
 

Identified Cause Cause Type Cause No. Cause Description 
    
    
    
 
IV. Action Plan 
 

Based on the investigation and root cause analysis, the following actions have been planned. 

Actions to be Taken Responsible Party Completion Date 
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PROCEDURE NO. SH&E 108 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Medical Monitoring and Surveillance Program 

 
PREVIOUSLY   EHS 501 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  Any 
exceptions to this procedure must be approved, in writing, by the responsible District/Business Unit 
Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
All Earth Tech employees whose work assignments involve potential exposure to harmful agents or 
physical activities (e.g., lifting, climbing) must participate in a medical surveillance program.  The program 
ensures that employees are physically fit to perform their assigned duties and that exposure to chemical 
and physical agents has not compromised their health.  Earth Tech’s medical surveillance program is 
designed to monitor the effectiveness of health and safety programs. 
 
The medical surveillance program consists of the following types of examinations: baseline (initial), 
periodic (annual or biennial), special exposure-specific, contractual requirement, and exit/termination.  In 
addition to ensuring the fitness of workers for demanding assignments and tracking the effects of 
exposure, the medical surveillance program satisfies regulatory requirements. 
 
 
2.0 DEFINITIONS 
 
Light Duty – Light duty work is defined as a temporary alternate job assignment other than the 
employee's normal essential duties, in response to physical activity restrictions established by Earth 
Tech’s Medical Director or a designated clinical physician. 
 
Medical Director – The Medical Director is a physician, board-certified in occupational medicine, 
employed by the Medical Services Contractor.  The Medical Director manages the services provided by 
the Medical Services Contractor and provides to Earth Tech guidance on medical matters. 
 
Medical Services Contractor – The Medical Services Contractor manages all occupational medical 
services, including medical surveillance programs, substance abuse prevention programs, and care for 
workers with occupational injuries or illness. 
 
PEL – Permissible exposure limit 
 
Physical Activity Restriction – To prevent aggravation of an existing condition, the Medical Director 
recommends a physical activity restriction to limit exposure to a chemical or class of chemicals (such as 
benzene); a physical agent (such as noise); or an activity (such as lifting more than 40 pounds). 
 
PPE – Personal protective equipment 
 
Safety-Critical – A task or position is designated as safety-critical when the task or position is such that 
incompetence would endanger the lives of others.  Examples, but not a complete list, of positions that 
have been designated safety-critical by federal and state regulations include: 
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• Drivers of commercial vehicles 
• Workers on pipelines carrying fuels or toxic or corrosive substances 
• Workers at nuclear power plants 
• Operators of cranes of more than 6,000-pound capacity. 

 
 
3.0 RESPONSIBILITIES 
 
3.1 Employees – Mandatory Participation 
 
All employees designated to participate in the medical surveillance program are required to do so as a 
condition of employment.  Employees whose duties fall within the categories listed in Section 4.2.1 will be 
included in the medical surveillance program.  Each employee is individually responsible for ensuring that 
he/she maintains a current medical clearance as required for the performance of assigned work duties.   
 
3.2 Managers 
 
All managers must evaluate the duties of each employee and prospective employee reporting to him or 
her.  If the employee’s position meets the criteria for required participation in the medical surveillance 
program (see Section 4.2), the manager is responsible for ensuring that the employee is enrolled in the 
program. 
 
Candidates for positions that require medical surveillance may not be hired until they have satisfactorily 
completed the baseline (pre-employment) medical examination. 
 
3.3 EHSA 
 
The EHSA is responsible for providing sufficient information about the employee to the Medical Service 
Contractor for implementation of proper examination protocol.  In addition, the Administrator will set up 
the employee’s physical examination with an approved clinic. 
 
3.4 SH&E Manager 
 
The SH&E Manager reviews employee assignments with managers in his or her line of business to 
ensure that all employees who should be participating in the medical surveillance program have been 
enrolled. The SH&E Manager provides all assistance necessary to ensure all required information is 
provided to the Medical Director. 
 
3.5 Corporate SH&E Director (Director) 
 
The Director is responsible for the issuance, revision, and maintenance of this procedure.  To ensure the 
appropriate medical examination and testing protocol, the Director will provide the Medical Services 
Contractor with appropriate references (e.g., a copy of Earth Tech’s Medical Surveillance Policy, 
OSHA/state regulations).  After consultation with the Medical Director, the Director may also designate 
other employees to participate in certain parameters of the medical surveillance program. 
 
 
4.0 PROCEDURE 
 
4.1 Classes of Medical Examinations 
 
4.1.1 Baseline/Pre-Placement/Pre-Employment 
 
The baseline medical examination is used to identify physical capabilities and medical limitations that may 
have an impact on the candidate's ability to perform in the position for which he/she is being considered 
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and to provide a baseline against which periodic or project-specific monitoring can be compared.  The 
baseline medical examination is used to determine the suitability of an existing employee for a new 
assignment (pre-placement) or a candidate's suitability to be hired (pre-employment). 
 
4.1.2 Periodic/Annual/Biennial 
 
The periodic medical examination is used to evaluate an employee's continued fitness for duty and to 
assess any impact occupational exposures may have on his/her health status.  The periodic examination 
includes an update to the medical and work history, results of any occupational exposure assessments, 
and a detailed medical examination tailored to the job description. 
 
The Medical Director determines the frequency of the periodic medical examinations based on regulatory 
requirements, the position held by the employee, and the level of exposure to physical, chemical, and 
biological agents. 
 
4.1.3 Exposure/Activity/Project-Specific 
 
The exposure-specific examination consists of medical tests to assess the impact of occupational 
exposures associated with a particular activity or project.  The Medical Director will require an exposure-
specific examination when he/she has reason to believe occupational exposures are impacting or may be 
impacting the health of an employee, or when he/she receives a recommendation from the SH&E 
Manager.  Clients may recommend exposure-specific examinations for persons working on their projects.  
A client recommendation for an exposure-specific examination will be forwarded to the SH&E Manager 
who will evaluate the request, and if appropriate, forward the recommendation to the Medical Director.  
The Medical Director will determine the frequency of the exposure-specific medical examinations for each 
employee designated to participate based on sound medical practice and regulatory requirements. 
 
4.1.4 Exit/Termination 
 
An exit medical examination is given when an employee leaves the medical surveillance program, either 
because of termination of employment with Earth Tech or because of reassignment to a position not 
designated to participate in the medical surveillance program.  This optional exit examination assesses 
any impact occupational exposures may have had on the employee’s health status (see Section 4.5.1). 
 
4.2 Participating Employees 
 
4.2.1 Required Participation 
 
Participation in the medical surveillance program is required for employees who are or may be: 
 
• Exposed to substances at or above the PEL for 30 or more days per year and/or required to 

participate by regulatory provisions (e.g., asbestos, lead OSHA standards). 

• Fit-tested for or wearing a respirator in the field 

• Exposed above PELs in accidents or emergency situations 

• Working on sites/projects with specific state or federal medical surveillance requirements 

• Driving a commercial vehicle (see SH&E 117) 

• Performing safety-critical tasks 

• Required to perform extensive physical activities (e.g., bending, lifting, climbing, pulling/pushing) 
during their typical work shift. 
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4.2.2 Employee 
 
When designated to participate in the medical surveillance program, the employee completes and signs 
the following documents: 
 
• Medical and Work History Questionnaire 

• Medical records release form for medical records from previous examinations 

• Medical records release authorizing Earth Tech to receive the results of the examination. 
 
4.2.3 EHSA 
 
The EHSA is responsible for providing the Medical Services Contractor with the following: 
 
• Description of the employee's duties 

• Description of actual and potential exposures to chemical, physical, and biological agents and results 
of measurements when available 

• Description of PPE used or which may be used 

• Information from previous examinations that may not be readily available. 

 
4.2 Scheduling Pre-Employment Medical Examination 
 
4.3.1 EHSA 
 
The EHSA coordinating the hire will provide the candidate with a baseline medical and work history 
questionnaire and will determine what location will be the most convenient for the candidate’s medical 
examination.  The EHSA will contact the Medical Services Contractor to obtain the name, address, 
telephone number, and contact person for the contract medical clinic in that geographical location.  The 
EHSA will coordinate the scheduling of the examination and ensure the scheduling information is 
provided to the Medical Services Contractor.  Finally, the EHSA will notify the Human Resources 
Representative upon receipt of the temporary medical clearance certificate. 
 
4.3.2 Hiring Manager 
 
The Hiring Manager/Human Resources Representative informs the candidate that the offer of 
employment is contingent on the candidate being physically and medically capable of performing the 
duties of the position for which he/she is being hired.  The Manager/Human Resources Representative 
may not make the final offer or allow the candidate to begin work until the medical examination is 
successfully completed and the medical clearance certificate has been received. 
 
4.3.3 SH&E Manager 
 
The SH&E Manager provides such assistance as is necessary to ensure the job description for the 
position being filled adequately describes the physical, chemical, and biological stresses of the position, 
and the PPE used or which may be used, including respiratory protection.  The SH&E Manager provides 
all necessary assistance to ensure that required and appropriate information is provided with the request 
and authorization for medical examination.   
 
The SH&E Manager provides assistance to the hiring manager to interpret physical activity restrictions if 
such restrictions are noted on the medical clearance certificate. 
 
4.4 Scheduling Periodic and Exposure-Specific Medical Examinations 
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4.4.1 Medical Services Contractor 
 
The Medical Services Contractor provides notification to the EHSA approximately 30 days before the 
periodic or exposure-specific medical examination is due.  This notification is in the form of a letter or fax 
to the office of record. 
 
The Medical Services Contractor provides notification of delinquent medical examinations to the EHSA, 
who ensures the notification of examination due is forwarded expediently to the employee.  
 
4.4.2 Manager 
 
The manager arranges work assignments so that the employee is available to take the medical 
examination before the medical clearance certificate expires.  In the event that an employee has not 
completed the medical examination before the medical clearance certificate expires, the manager 
removes the employee from the work assignment. 
 
4.4.3 SH&E Manager 
 
The SH&E Manager ensures that all relevant exposure assessments have been appropriately annotated 
to show the applicability to the employee and forwarded to the Medical Services Contractor.  The SH&E 
Manager also ensures employees on the delinquent medical examination list have been removed from 
designated assignments. 
 
4.5 Scheduling Exit Medical Examinations 
 
4.5.1 Human Resources Representative/EHSA 
 
Upon notification of termination or impending termination, the Human Resources Representative notifies 
the EHSA to arrange for exit medical examination.  The EHSA ensures that terminating and reassigned 
employees who decline the opportunity to take an exit medical examination sign a waiver. 
 
4.5.2 Manager 
 
Upon notification of termination or reassignment, the manager contacts the Human Resources 
Representative. 
 
The manager releases the terminating or reassigned employee from duties as necessary to complete the 
exit medical examination. 
 
4.5.3 SH&E Manager 
 
The SH&E Manager provides assistance to ensure that terminating and reassigned employees are 
offered the opportunity to take an exit medical examination. 
 
4.6 Medical Records 
 
Medical records must be preserved and protected in accordance with 29 CFR 1910.20 (f) for the duration 
of employment plus 30 years.  Medical records contain information that is protected by the Privacy Act.  
To meet the obligations of preserving the medical records and protecting the information they contain, 
Earth Tech has arranged for the Medical Services Contractor to manage the medical records. 
 
4.6.1 Access to Records 
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An employee or designated representative may request to review his/her medical and exposure records.  
Such a request must be in writing, include the employee’s Social Security number, and be signed and 
dated.  The SH&E Manager or the EHSA will forward the request to the Medical Services Contractor, who 
will provide the employee with a copy of the medical record. 
 
The Medical Services Contractor will supply the copy within 15 days after the request has been submitted 
by the employee or designated representative.   
 
4.6.2 Quality Control and Quality Assurance 
 
The Medical Services Contractor performs quality control checks on all medical records to ensure 
examining physicians appropriately record the findings of the examination and tests. 
 
The Director has access to all medical records to perform quality assurance checks to ensure proper 
recording and preservation. 
 
4.7 Reports 
 
4.7.1 Report of Examination 
 
The Medical Services Contractor provides the employee with a confidential report of findings of the 
examination and a medical clearance certificate.  Earth Tech requires the employee to preserve the 
medical clearance certificate in a safe place and provide copies of it to project managers and clients. 
 
The Medical Services Contractor provides the EHSA with a copy of the medical clearance certificate. 
 
4.7.2 Examinations Due Report 
 
The Medical Services Contractor produces a list by organization code of employees due to be examined 
30 days before the expiration of their medical clearance certificate.  This list is provided to EHSAs.  The 
EHSA ensures each manager is notified of the employees in his/her charge who are due examinations so 
they may be scheduled appropriately. 
 
The Medical Services Contractor notifies each employee by letter or fax to the office of record 60 to 30 
days before the periodic or exposure-specific medical examination is due. 
 
4.7.3 Delinquent Examinations Report 
 
The Medical Services Contractor distributes a report of delinquent medical examinations to the EHSA. 
 
When an employee's name appears on the delinquent examination report for two consecutive months, 
the EHSA must notify the SH&E Manager, who will bring this to the attention of the manager for 
resolution.  If the delinquency issue is not resolved, the Division or Section Vice President will be notified. 

 
4.7.4 Physical Activity Restriction Report 
 
The EHSA maintains a list of employees who have physical activity restrictions. The EHSA provides each 
manager in his/her area of responsibility with a list of the employees with physical activity restrictions who 
are assigned to their project/location. 
 
The SH&E Manager audits locations and projects periodically to ensure employees with physical activity 
restrictions are not exceeding their limitations.  Evidence of an employee exceeding his/her physical 
activity restriction is brought to the attention of the employee's manager/ supervisor for resolution. 
 
4.7.5 Annual Reports 
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The Medical Services Contractor provides annual reports of utilization, medical trends, and statistical 
analyses.  These reports are prepared to improve the service, reverse unfavorable trends, and reduce the 
cost of the medical surveillance program.   
 
4.8 Cost Accounting 
 
The Medical Services Contractor submits invoices directly to the employee’s P&L center.  Each 
examination and service invoiced includes the organization code of the employee examined or receiving 
the service.  Departments with employees who participate in the medical surveillance program are 
responsible for the cost of administering the program.  In addition, if special monitoring (e.g., for lead) is 
to be conducted for a project, the Project Manager must inform the EHSA of that project’s charge code. 
 
 
5.0 REFERENCES 

 
• SH&E 111 Employee Exposure Monitoring Program 

 
• SH&E 117  Commercial Vehicle Program  



 
PROCEDURE NO. SH&E 112 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  October 2005 

 
Respiratory Protection Program 

 
PREVIOUSLY   ENV 206 
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This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 SUMMARY 
Respiratory protection is used to prevent inhalation of hazardous airborne contaminants or supply 
breathing air in oxygen deficient atmospheres. The Respiratory Protection Program (RPP) 
established in this Procedure complies with the requirements in 29 CFR 1910.134, and describes 
the requirements for respirator selection and issue, medical surveillance needs, respirator use, 
cleaning, maintenance, storage, inspection, and fit testing.  Requirements for use of respiratory 
protection will be specified by the SH&E Department on a task-by-task basis. 
 
 
2.0 SELECTION OF RESPIRATORY PROTECTION 
 
Operational safety documentation (e.g., Health and Safety Plans [HASPs], permit-required 
confined-space entry procedures) specifies respiratory protection requirements. However, in the 
absence of such guidance, respiratory protection will be specified by the SH&E Department on a 
task-by-task basis to address potential inhalation hazards as airborne volatile organic compounds 
(VOC), airborne dusts, oxygen deficient atmospheres, or toxic substances with specific regulatory 
exposure limits. In cases where mixed contaminants are present, the most protective respirator 
type will be used. Combination cartridges are acceptable for air purifying respirators. 
 
2.1  Selection of Respiratory Protection Level 
 
The following chart will aid in the selection of respiratory protection.  For additional guidance, 
refer to the District Safety Manager or SH&E Professional. 
 

RESPIRATOR TYPE SELECTION CRITERIA 
  

Half mask, air purifying Must be approved for use by the District Safety Manager 
  

Full face, air purifying (APR) Protection factor = 50 
 Eye protection provided 
 Cannot be used in IDLH atmospheres 
  
Powered air purifying (PAPR) Protection factor = Up to 100 (depends on type/style) 
 Eye protection provided 
 Cannot be used in IDLH atmospheres 
  

Full face, airline-supplied with 
in line escape bottle 

Protection factor = 1000 

Pressure-demand mode only Must use Grade D air 
 Individual bottles or cascade systems 
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RESPIRATOR TYPE SELECTION CRITERIA 
 Monitor for gauges, hoselines, etc.  
 Air hose to respirator cannot exceed 300 feet 
 Can be used in IDLH 
 Air bottle cannot be used for entry; escape only 
  

Self contained breathing 
apparatus 

Protection factor > 1,000  

Pressure-demand mode only Limited air supply (30 - 60 minutes rating) 
 Can be used in IDLH atmospheres 
 Must use Grade D air 
  

 
* Per Table of APFs for various types of Respirators (OSHA) 
 
 
3.0 GENERAL REQUIREMENTS 
 
3.1 Medical and Physical Requirements 
 
Employees who wear respiratory protection shall be medically evaluated to ensure that they are 
able to wear respirators. The examining physician will determine the specific requirements for the 
examination. The physician shall provide to the employer a written evaluation on each 
employee’s ability to wear respirators, and limitations, if any. 
 
Medical surveillance for respiratory protection shall be performed on an annual basis as part of 
Earth Tech’s employee medical surveillance program. 
 
3.2 Respirator Use 

To provide protection from inhalation of airborne contaminants, respirators must be properly 
used. The following use requirements shall be adhered to at all times: 
1. All parts supplied with the respirator (including the air hose that connects to the respirator) 

are specifically approved as a unit. Removal or interchanging of different parts voids the 
National Institute of Occupational Health (NIOSH)/Mine Safety and Health Administration 
(MSHA) approval. Under no circumstances shall respirators be modified to void the approval. 

2. Only the employee to whom it was issued and has been fit tested shall use each respirator. 
Respirators come in different models and sizes. A loaned respirator may not protect the 
employee, since it may be the wrong model and size. 

3. Only employees who have been trained, fit tested, and medically qualified in accordance with 
the provisions of this RPP shall wear respirators. 

4. Negative pressure respirators shall not be worn where conditions prevent a good seal. This 
includes: 
• Where facial hair interferes with the seal and/or operation of the respirator.  Employee’s 

face must be clean-shaven prior to donning the respirator for use or fit testing.  Beards, 
stubble beard growth, sideburns, goatees, handlebar mustaches, and similar facial hair 
features are not permitted to cross the respirator-sealing surface. 

• Scars that may cause leakage between the face and facepiece. 
• Glasses with temples, since the temples will pass between the face and face piece. 

Spectacle kits will be provided for wearers of prescription lenses, or the use of contact 
lenses is acceptable inside full-face masks. 
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• Any other condition that prevents a good seal, such as donning a respirator after putting 
on a hood, and the hood protrudes into the sealing area. Any type of apparel that 
interferes with a satisfactory fit shall be altered or removed. 

5. Employees shall not wear personally owned respirators when performing work. 

6. Personnel shall inspect the respirator prior to each use to ensure that it is not defective. 

7. Areas where respirators must be worn shall be posted indicating respirators are required so 
that inadvertent entry by unprotected personnel will be prevented. 

8. Respirators shall be cleaned and stored after each use in accordance with this RPP. 

9. Respirators shall be stored in a plastic, resealable bag when not in use. 

10. Respirators shall be stored in such a way as to prevent face piece distortion, and protect it 
from crushing and scratching. 

3.4 Inspection of Respiratory Protection Equipment 

A respirator must be inspected prior to each use to ensure that it is operational and without 
defect. The following items must be inspected during each pre-use inspection: 
1. Check the overall mask shape to ensure that the respirator has not been deformed. 

2. Check the straps to ensure they have maintained their elasticity, and that the clips are 
operational. 

3. If feasible, remove the cover to the exhalation valve (typically located on the bottom outside 
of the respirator), pull the exhalation valve away from the seat (to ensure it is not stuck), and 
check for tears or improper seating (from particulate interference or change in shape of the 
valve). Place the exhalation valve cover back on. 

4. For full-face respirators, check the lens to ensure that it is not scratched or clouded to prevent 
proper vision during wearing. 

5. Turn the respirator over. Check the outside sealing area of the respirator to ensure there are 
no cracks, and that the respirator has maintained its shape. 

6. APRs - Remove each cartridge, and remove the gasket (if so equipped). Check both sides of 
each cartridge gasket to ensure that there are no cracks or indentations that would cause a 
leakage point. 

7. APRs - Check the underside of each cartridge to ensure that the elevated portion that seals 
on the gasket (or face piece if there is no gasket) is not dented, which would allow leakage. 

8. APRs - Replace old/used cartridges with new the cartridges. 

9. APRs - Look inside the respirator and find the inhalation valves (one per cartridge). Check to 
make sure they are not stuck, and that they lay properly. 

10. SARs - Check all hoses for kinks and holes. 

11. SARs – Examine the regulator to ensure it is operational. 

If during the inspection a defect is found, discard the respirator and obtain a new one. Go through 
the inspection procedure for the new respirator. 
 
3.5  Respirator Cleaning and Maintenance 
 
Respirators shall be cleaned after each use. Use a cleaner/disinfectant that is made for respirator 
cleaning. Under no circumstances should any alcohol-containing cleaner be used. After cleaning, 
store the respirator in a clean Zip-loc® bag (or equivalent), ensuring nothing is stored on top of 
the respirator, which could crush or damage it. When storing rubber full-face respirators, do not 
pull the head strap over the lens, as the antioxidant in the rubber can damage the lens. 
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The only on-site maintenance allowed for respirators is the changing of cartridges, and inspection 
of the respirator for defects, and cleaning. Only personnel specifically trained by the manufacturer 
can perform replacement of respirator parts. Requirements for replacement of cartridges are: 
 
Particulate cartridges can be cleaned with the respirator, and, as long as the cartridges did not 
cause breathing difficulty (indicating clogging), can be placed back on the respirator for reuse. 
 
Chemical cartridges once these cartridges are opened from the package and used, they will be 
discarded based on breakthrough times established by the manufacturer and/or established by 
the health and safety plan (HASP). 
 
3.6 Training 

Personnel who wear respiratory protection shall be trained prior to the issuance of respirators. 
The training shall include the following: 
1. The provisions of this instruction. 

2. Employee responsibilities within the respirator program. 

3. Respirator selection. 

4. Respirator issue procedures. 

5. Inspection of respirators. 

6. Cleaning/maintenance. 

7. Discussions of the types of jobs that personnel may perform that require respirators, the 
hazards for which respirators would be required, and the typical types of respirators. 

4.0 AIR PURIFYING RESPIRATORS 
The following requirements shall apply to all use of air purifying respirators by Earth Tech 
personnel: 
1. Only full-face, negative pressure air purifying respirators are acceptable for use unless 

specific authorization is provided by the SH&E Department. 

2. It is critical that air-purifying respirators have the appropriate cartridges attached for the 
contaminant(s) of concern; otherwise, the respirator will not protect the employee. 

3. When using air-purifying respirators with chemical cartridges, if an odor is noted, or if irritation 
results, exit the work area and replace the cartridges. 

4. When using air-purifying respirators with particulate filters, replace the filters when breathing 
becomes difficult. 

5. Chemical cartridges shall not be used after the manufacturer’s expiration date. 

6. Chemical cartridges shall be discarded per the requirements in section 3.5 of this procedure 
(Chemical Cartridges), or more frequently if odor or irritation is noted.1 

4.1  Training and Fit Testing 

During initial respirator training, users of APRs shall be taught the following prior to the issuance 
of respirators: 
1. Cartridge selection criteria 

2. Respirator and cartridge limitations 

                                                           
1 Selection of specific cartridges will be made by the SH&E Department based on contaminants present. A cartridge 
change-out frequency will also be specified in the HASP based on manufacturer’s cartridge performance data. 
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3. Respirator use procedures 

4. Cartridge change-out frequencies and indications 

Personnel shall also be fit tested at least annually to determine the manufacturer, model, and size 
of respirator that best fits. The fit testing shall be accomplished using one of the three accepted 
qualitative fit test methods (quantitative fit testing may be performed; however, accepted 
protection factors of respirators will be based solely on qualitative factors specified in the 
regulation): 
1. Irritant smoke. 
2. Isoamyl acetate. 
3. Bitrex. 
Fit testing will be conducted only by personnel trained in fit testing procedures by the SH&E 
Department (or approved alternate) using the Earth Tech Fit Test Form in accordance with the 
Earth Tech Accepted Fit Test Procedures (both attached). 
 
4.2  Donning/Doffing of APRs 

Respirators will provide adequate protection only if properly donned. The following are the 
donning procedures for most air-purifying respirators: 
1. Place the neck straps around the neck and snap together. Make sure the straps are straight. 

2. Grab the head straps, and pull up and over the head. Snap together around the crown of the 
head (over the ears). 

3. Position the respirator on the face; pull the adjustment straps to secure the respirator in the 
proper location. Do not over tighten. 

4. Perform a positive and negative pressure check: 
• Positive pressure check:  Place the palm of your hand lightly over the exhalation valve 

cover. Lightly exhale. The respirator should lightly push away from your face, with no 
outward leakage noted between the face and face piece. 

• Negative pressure check:  Place you hands lightly over the cartridges (or end of the 
hose) to cover the air holes. Inhale and hold your breath. The respirator should lightly 
collapse on your face, with no inward leakage noted between the face and face piece. 

5.0 SUPPLIED AIR RESPIRATORY PROTECTION 
The following requirements shall apply to all use of supplied air respiratory protection by Earth 
Tech personnel: 
 
1. Airline respirators will not be used with more than 300 feet of airline hose from the respirator 

to the air source. 

2. Supplied air respirators and SCBA shall be used only with air that meets the minimum 
requirement for Grade D air, as specified by the Compressed Gas Association. These 
requirements are: 

 
a. Oxygen content of 19.5-23.5%. 
b. Hydrocarbon (condensed) content of no more than 5 milligrams per cubic meter. 
c. Carbon monoxide (CO) content of no more than 10 ppm. 
d. Carbon dioxide content of no more than 1,000 ppm. 
e. No noticeable odor. 

f. Declared free of toxic substances 

3. A certificate confirming these requirements will accompany each shipment of Grade D air. 
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5.1 Self-Contained Breathing Apparatus (SCBAs) 

SCBA are to be used whenever Level A or B protection is required, whenever the site health and 
safety officer requires their use, or whenever the hazards of a situation cannot be assessed prior 
to entry. Exceptions based upon site conditions may be granted where the site safety officer has 
approved an airline respirator with escape pack system. 
 
1. Only SCBA operating in the positive pressure (pressure demand) mode will be used. 
2. Persons will not be assigned tasks requiring the use of an SCBA unless it has been 

determined that they are physically able to perform the work while wearing the SCBA. A 
physician with sufficient knowledge of respiratory protection will determine what health and 
physical conditions are pertinent. The medical status of persons assigned to use SCBA will 
be reviewed annually. 

3. No individual will use an SCBA until training on the use, care and limitations of the SCBA has 
been received. Such training will be received at least annually. 

4. If SCBA are used for entry into IDLH contact the SH&E Department for additional guidance. 

5. SCBAs are not to be used if the tank is not fully charged or if any other condition exists which 
could cause failure of the unit during use. 

6. When using an SCBA, users will leave the work area promptly when the low air pressure 
alarm signal sounds. 

7. Individuals are not to make repairs or modifications to an SCBA unless specifically authorized 
by the manufacturer of the unit and the site safety officer. 

The Site Safety Officer is responsible to ensure that site personnel using the equipment maintain 
each SCBA in a ready for use state at all times. This includes performing the monthly inspections 
and inspecting, sanitizing, and refilling or replacing the air tanks after each use.  
 
Monthly inspections are to include checks on tightness of connections and the condition of the 
headbands, valves, and connecting tubes. Rubber parts are to be inspected for pliability and 
deterioration. The air tank must be fully charged and the hydrostatic test certification must be up-
to-date (within 3 years for a composite cylinder, 5 years for a steel cylinder). Regulator and 
warning devices must function properly. A record of inspection dates is to be maintained on the 
Monthly SCBA Check Form (Attachment 1), which will be maintained on the SCBA or in its 
storage container. The inspection checklists are to be kept with the SCBA for reference. Any 
deficiency noted during inspection requires removing the SCBA from service until the condition is 
corrected. The SCBA and the storage case must be clearly marked or tagged "OUT OF 
SERVICE." 
 
5.2 Compressed Gas Safety 

Supplied air respiratory protection systems will utilize compressed gas as a breathing air source. 
Gas will be stored in various size cylinders, and provided for use with a regulator/cascade 
system. The improper use, storage, and maintenance of compressed gas can result in injury. The 
following procedures will apply to all compressed gas use during project activities: 
 
Compressed Gas Cylinders:  The following requirements will be observed when handling, 
casing, or storing compressed gas cylinders: 
1. Compressed gas cylinders shall be equipped with connections complying with ANSI B57.1-

1965, "Compressed Gas Cylinder Valve Outlet and Inlet Connections." 
2. Compressed gas cylinders shall be legibly marked for the purpose of identifying the gas 

content with either the chemical or trade name of the gas. Such marking shall be by means of 
stenciling, stamping, or labeling and shall not be readily removable. The markings shall be 
located on the shoulder of the cylinder. 
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3. Cylinders of compressed gas shall be stored in areas where they are protected from external 
heat sources such as flame, intense radiant heat, electric arc, or high-temperature steam 
lines. 

4. Compressed gas cylinders shall be stored in a well-protected, well-ventilated, dry location, at 
least 20 feet from highly combustible materials. Assigned storage spaces shall be located 
where passing or falling objects will not damage cylinders. 

5. Compressed gas cylinders shall be transported in a manner to prevent them from creating 
hazard by tipping, falling or rolling. 

6. All cylinders shall be equipped with valve protection devices when the cylinders are not in use 
or connected for use. 

7. Suitable trucks to which they are securely fastened shall convey compressed gas cylinders in 
portable service; and all gas cylinders in service shall be securely held in a rack or secured to 
rigid structures so they will not fall or be knocked over. 

8. Valve protection devices shall not be used for lifting cylinders. Cylinder valves shall be closed 
before moving cylinders. 

9. Cylinder valves shall be closed when work is finished. 
10. Cylinders shall never be used as rollers or supports for moving other equipment. 
11. Cylinders will be inspected and maintained properly. 

 
Pressure Regulators:  Use of pressure regulators will be in accordance with the following: 
 
1. Regulators or automatic reducing valves shall be used only for the gas and at the pressure 

for which they are intended. Defective fuel gas pressure regulators shall not be used. 
2. Gauges on oxygen regulators shall be marked "USE NO OIL." 
3. Before connecting a regulator to a cylinder valve, the valve shall be tested by being opened 

slightly and closed immediately. The valve shall be opened while standing to one side of the 
outlet. 

4. Before a regulator is removed from a cylinder, the cylinder valve shall be closed and the gas 
released from the regulator. 

5. If cylinders are found to have leaky valves or fittings that cannot be stopped by closing the 
valve, the cylinder shall be taken outdoors away from ignition sources and slowly emptied. 

6.0 REFERENCES 
None 
 

7.0 ATTACHMENTS 
Attachment 1 – Monthly SCBA Check Form 
Attachment 2 – Fit Test Form 
Attachment 3 – Fit Test Procedure 
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Monthly SCBA Check Form 
 

 
Comments: 

Month Unit No. 
Inspector’s 

Initials 
Pass 
Fail Corrective Action(s) Needed Date(s) 

Corrected 
      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      
The following shall be checked on each SCBA during each monthly inspection: 

1) Check the overall shape of each facepiece to ensure it has not been misshapen. 

2) Check the respirator straps to ensure they maintain their elasticity, and that the clips are operational. 

3) Remove the cover of the exhalation valve (if possible), and make sure the valve rests properly and not dirty or 
cracked/bent. 

4) Check all hoses for kinks and holes. 

5) Check the facepiece to ensure that the lens is not scratched or clouded to prevent proper vision during wearing. 

6) Check straps of the harness to ensure they are not cracked or rotted. 

7) Turn on airflow and check to ensure that the bottle is full and that air is flowing. 

8) Turn off air and verify that low air alarm is operational. 
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Earth Tech 
Qualitative Respirator Fit Test 

 
Name:            Employee ID#:       
 
Section No. __________________ Home Office:       
 
Tester Inspection of Respirator:_____Passed ___    Failed   Comments:     _ 
           
 
Method: Irritant Smoke   Other      
 
Sensitivity Check Before Donning Respirator:  Passed  Failed 
 
Respirator: Manufacturer    Size    _____ 
  Model     HEPA Cartridge/P-100   
 
Facepiece: Rubber    Synthetic     
 
Is Respirator Comfortable?  Yes  No If No, Explain:   
           _____ 
 
Does employee wear glasses or contacts?        
 
Have inserts been provided?    Are inserts worn during this test?   
 
Face Seal Checks: 
 
Visual   Negative Pressure   Positive Pressure   

 
Fit Test Procedure (perform each for 1 minute): 
 
Pos/Neg Leak Check     Nod Head   _____ 
Breathe Normally     Talking      
Breathe Deeply     Bend Over     
Turn Head      Breathe Normally    
 
Sensitivity Check After Doffing Respirator  Passed  Failed 
 
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 its path high above, and its two ends 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 his reach, his friends say he is looking for the pot of gold at 
the end of the rainbow. 
 
 
Test Given By:         Date:    
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Earth Tech-Accepted Fit Testing Procedures (Mandatory) 
 
Fit testing will be conducted using the following procedures: 
1. The most acceptable respirator will be chosen to correctly fit the user and provide an acceptable 

comfort level. 

2. Provide instructions to employee on donning respirator, positioning, strap tension, and acceptable fit. A 
mirror should be available to assist in donning a respirator. The employee should assess the respirator 
for comfort and fit.  This instruction does not constitute formal training on respirator use. 

3. If the employee is not familiar with using a respirator, they will be directed to don the mask several times 
and adjust the straps each time to become adept at setting proper tension on the straps. 

4. The following criteria shall be used to help determine the adequacy of the respirator fit: Chin placement; 
strap tension; fit across nose bridge; respirator of proper size to span distance from nose to chin; 
tendency of respirator to slip; self-observation in mirror to evaluate fit and respirator position. 

5. Conduct a user seal check, both negative and positive pressure seal checks. Before conducting the 
negative and positive pressure checks, the employee will seat the mask on the face by moving the head 
from side-to-side and up and down slowly while taking in a few slow deep breaths. If pressure checks 
are failed, reposition the mask to attain a better fit. If mask continually fails, another respirator may need 
to be selected. 

6. The fit test will not be conducted if facial hair is present; the employee must be clean-shaven. 

7. Medical clearance to wear a respirator must be conducted prior to fit testing an employee. 

8. Prior to the fit test, the employee will be given a description of the fit test and their responsibilities during 
the test. The description shall include examples of the test exercises that the employee will be 
performing. The respirator to be tested shall be worn for at least 5 minutes before the start of the fit test. 

9. The fit test shall be performed while the test subject is wearing any applicable safety equipment that 
may be worn during actual respirator use that could interfere with respirator fit. 

10. Test Exercises.  The following exercises will be conducted standing in place during the fit test, except 
(G). 

a. Normal breathing:  Without talking, breathe normally. 

b. Deep breathing:  Breathe slowly and deeply, taking caution so as not to hyperventilate. 

c. Turning head side to side:  Turn head from side to side. Hold the head at each side, inhaling at each 
side. 

d. Nod head up and down:  Move head up and down. Inhale and exhale in both the up and down 
positions.  

e. Talking:  Talk slow and to be heard by the test conductor. Read from a prepared text such as the 
rainbow passage, ABC’s, or recite a memorized poem or song (see Fit Test Form for text of the 
“Rainbow Passage”). 

f. Grimace:  Grimace by smiling or frowning. 

g. Body Movement:  Bend over to touch toes, or jog in place. 

h. Normal breathing:  Without talking, breathe normally. 

 
Each test exercise shall be performed for one minute except for the grimace exercise, which shall be 

performed for 15 seconds. The employee will be questioned by the test conductor regarding the comfort 
of the respirator upon completion of the fit test. If it has become unacceptable, another model of 
respirator can be tried. The respirator cannot be adjusted once the fit test exercises begin. Any 
adjustment voids the test, and the fit test must be repeated. 
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Personal Protective Equipment 

 
PREVIOUSLY   EHS 401 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  Any 
exceptions to this procedure must be approved, in writing, by the responsible District/Business Unit 
Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Earth Tech will provide personal protective equipment (PPE) for eyes, face, head, and extremities; 
protective clothing; respiratory devices; and protective shields/barriers. 
 
 
2.0 SCOPE 
 
Earth Tech assesses hazards in the workplace, mitigates those hazards through practical engineering 
and work practice controls, and provides PPE to protect employees from adverse exposure to hazard 
agents. 
 
 
3.0 PROCEDURE 
 
3.1 Hierarchy of Controls 
 
Engineering and work practice controls are used to eliminate the hazard or stop, contain, or capture it at 
the source or intercept it along its path to the worker.  When feasible, these controls are preferred to 
burdening the worker with PPE.  Administrative controls are measures to limit the duration of exposure to 
the hazard.  Generally, administrative controls are not acceptable to control inhalation or direct skin 
hazards, except when no other control technology is feasible or effective.  With the exception of 
administrative controls to prevent heat-, cold-, or radiation- related illness, the use of administrative 
controls requires the approval of the SH&E Department. 
 
3.2 Selection 
 
The selection of PPE is based on the hazards identified in the workplace hazard assessment and the 
activities that will be performed while using the PPE.  To ensure adequate protection, the selected PPE 
meets American National Standards Institute (ANSI) requirements where standards have been published, 
such as foot, eye, and head protection, and National Institute of Occupational Safety and Health (NIOSH) 
or Mining Safety and Health Administration (MSHA) requirements for respiratory protection.  The SH&E 
Department maintains comprehensive data to aid in the selection of PPE. 
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3.3 Loss of Protection 
 
The major reason that PPE fails to protect employees is that the device is either not worn or is improperly 
worn.  Other factors influencing loss of protection include contamination of the PPE, penetration (i.e., rips, 
tears, holes, etc.), and permeation through the materials of construction.  There are many factors 
contributing to non-use of PPE.  Because using PPE is generally less comfortable than not using PPE, 
workers need to be motivated to use it.  Through education and training, workers can recognize the need 
for PPE and understand the benefits of using it.  Acceptance of PPE is aided by providing sizes and 
styles that improve fit and comfort.  The PPE must be selected with full consideration for the task to be 
performed while using it. 
 
3.4 General Requirements 

 
1. Earth Tech will provide suitable PPE as required for the nature of the job being performed, such 

as, but not limited to, steel-toe boots, chemical protective clothing, respirators, eye and face 
protection, hardhats, and gloves. 

 

2. Employees will use assigned PPE on any task where there is potential exposure to physical 
hazards such as equipment operation or falling objects, or potential exposure to materials that 
may cause respiratory injury or skin irritation.  Specific requirements will be established through a 
hazard assessment and documented in the applicable project safety and health plan, or other 
applicable planning documents. 

 

3. All PPE will meet all applicable current OSHA, MSA, ANSI and NIOSH standards for the 
particular equipment. 

 
3.5 Minimum Acceptable PPE Requirements 
 
The following clothing requirements are mandatory as a condition of working at Earth Tech-controlled 
projects.  Minimum PPE requirements include: 
 

1. Hardhats 
2. Safety glasses (ANSI Z-87 w/sideshields) 
3. Hearing protection (as required) 
4. Safety-toe boots or shoes 
5. A sleeved work shirt is required to cover the upper torso 
6. Full-length trousers (shorts are prohibited). 
7. High visibility reflective vest (visible from 360o) 

 
3.6 Hazard Assessment 
 

1. A hazard assessment of the workplace will be conducted to identify the need for PPE and select 
the type(s) of PPE to be worn.  This hazard assessment will be performed as part of the initial 
development of project and site health and safety plans. 

 

2. The workplace hazard assessment must be in written form. 
 
3.7 PPE Training 
 

1. In accordance with SH&E 114 - Safety Training Programs, employees will receive training on the 
proper use, inspection, and maintenance of the assigned PPE.  The training will include: 

a. How to know when and what PPE is required 
b. How to properly don, doff, adjust, and wear PPE 
c. Limitations of the PPE 
d. Decontamination procedures 
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e. Proper care, maintenance, useful life, and disposal of the PPE 
 

2. Employee training must be verified by a written certification.  The certification must include the 
names of the employees trained and the date of training.  It must also be identified as a 
certification of training on the use of PPE. 

3. Training documentation may include completion of Tailgate Safety Briefings with specific 
emphasis on PPE use and selection requirements. 

4. Training will be repeated whenever the workplace hazards change, specified PPE changes, or 
when incorrect or incomplete use of PPE is observed. 

 
3.8 Eye Protection 
 
3.8.1 Basic Eye Protection 
 
Eye protection (safety glasses) will meet the requirements of the latest version of ANSI Z87.1, and be 
required as indicated: 
 

1. Approved, non-prescription industrial standard safety glasses with side shields are considered 
minimum basic eye protection. 

 

2. Basic eye protection is required in all designated construction and environmental sites, water 
treatment plants, warehouse areas, and maintenance/equipment yards.  Additional wear will be 
determined by the SH&E Department. 

 

3. The prescription safety eyewear program with associated forms is available on the SH&E Intranet 
site.  Please call the SH&E Department with any questions, comments, or concerns. 

 
4. Provide adequate protection against the particular hazards for which they are designed. 

5. Be easily cleaned and sanitized. 

 
3.8.2 Contact Lenses 
 
Contact lenses are not recommended at worksites where there is the possibility of particles and 
chemicals getting behind the contact lens, the lens being broken into small particles in the eye, or welding 
spatter fusing the lens to the eye.  Contact lenses are approved to be worn in conjunction with full-face 
respirators. Contact lenses do not provide eye protection; contact lens wearers must use the same 
additional eye protection as non-lens wearers. 
 
3.8.3 Chemical (Splash-Proof) Goggles 
 
Chemical goggles will be used as follows: 
 
1. Approved chemical mono-goggles will be provided to ensure protection from the hazards associated 

with handling or dispensing liquid chemicals. 
 

2. The appropriate Material Safety Data Sheets (MSDS) will provide specific information for the use of 
chemical goggles.  The MSDSs can be obtained in accordance with SH&E 115 Hazard 
Communications Program. 
 

3. Basic eye protection and chemical goggles will not be worn at the same time, but a face shield may 
be worn in conjunction with chemical goggles and may be required for certain operations. 
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3.9 Face Protection 
 
3.9.1 Face Shield 
 
1. An approved full-face shield will be worn to provide protection from flying particles, splashes, or mist. 

 
2. A face shield only provides protection to the face from direct impact objects, and does not provide 

acceptable eye protection.  Additional standard eye protection or goggles must be worn in conjunction 
with a face shield. 

 
3.9.2 Burning Goggles 
 
Approved burning goggles will be worn to provide employee protection from optical radiation.  Burning 
goggles will be worn whenever an oxy-gas torch is used for cutting or burning. 
 
3.9.3 Welding Hood 
 
A welding hood with a filtered lens of number 10 shade or darker (see applicable shading requirements) 
will be used to provide protection from the optical radiation produced during electric arc welding.  
Approved safety glasses with side shields will be worn in conjunction with the welding hood to ensure 
protection from popping hot slag when the hood is raised.  Welding hoods will meet ANSI standards. 
 
3.10 Head Protection 
 
3.10.1 Basic Head Protection 
 
1. Approved hardhats will include only plastic or fiberglass hats that meet ANSI Z89.1. 
 
2. Metal hardhats or bump caps are not considered approved head protection and will not be used on 

Earth Tech projects. 
 

3. Hardhats must be worn during all cutting and welding operations; no soft caps are allowed. 
 

4. Metal and “cowboy” style hardhats are prohibited. 
 

5. Approved hardhats will be worn by all employees exposed to hazards that could cause injury to the 
head (moving equipment, falling objects, protruding objects, etc.). 

 
6. Compliance with state and/or local requirements is mandatory (e.g., chinstrap accessory, etc). 
 
3.10.2 Issuance of Head Protection 
 
An approved hardhat will be issued to all employees exposed to overhead hazards.  The decision to 
charge a fee for replacement hardhats will depend on the requirements of the individual project. 
 
3.10.3 Color Coding 
 
Color coding of hardhats will be at the discretion of the Site Project Manager for each individual project. 
 
3.10.4 General Maintenance Requirements 
 
Hardhats will conform to the approved specifications of ANSI Z89.1.  Therefore, it will be forbidden for 
employees to: 
 

1. Drill holes in the shell of the hardhat. 
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2. Alter the shape of the hardhat or bill. 
 
3. Remove the suspension straps or cut/alter them in any way. 
 
4. Paint the hat or cover in non-approved decals. 
 
5. Wear hardhats with the brim to the rear. 

 
3.10.5 Hearing Protection 
 
1. Employees will not be exposed to noise in excess of the Permissible Exposure Limits (PELs) 

established by OSHA.  SH&E 109 - Hearing Conservation Program provides guidance on hearing 
conservation. 
 

2. The two types of recognized hearing protection available for use in effectively reducing noise 
exposure are earplugs and earmuffs. 
 

3. In most instances, universal-fit earplugs (expandable foam) will be acceptable hearing protection.  
Cotton plugs are not acceptable. 
 

4. When using earmuffs for hearing protection, special care will be taken to ensure that the muffs are 
disinfected before being issued to another employee. 
 

5. The SH&E Department will indicate whether both earplugs and earmuffs must be worn to provide 
adequate hearing protection. 

 
3.11 Hand Protection 
 
Hand protection serves two purposes: 

• Control of physical hazards 

• Control of skin contact with hazardous materials 

3.11.1 General Purpose Gloves 
 
Where workers are exposed to physical hazards the use of standard leather or cloth work gloves will be 
employed. These gloves do not need to conform to any ANSI or other standard, however selected gloves 
should: 
 

• Be of sturdy construction 

• Be intended to protect against the particular hazard(s) associated with the job (e.g., insulated 
gloves for hot work) 

• Properly fit the worker’s hands 

3.11.2 Special Purpose Gloves 
 
Gloves intended to provide chemical protection must be rated by the manufacturer as effective against 
the substance(s) expected to be encountered. Specific selection will be made on a task-by-task basis and 
approved by the SH&E Department. Special purpose gloves may at times be required when employees 
are performing certain tasks as indicated below:  
 

• Working with solvents or fuels (thinners, degreasers, gasoline, safety solvents, etc.). 
 

• Handling pesticides, herbicides, or any poison. 
 

• Working with insulating materials. 
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• Assisting welders or handling hot materials. 

 
Special purpose gloves include: 
 

• "Hot" gloves for electrical work. 
 

• Cut-resistant gloves. 
 

• Chemical-resistant gloves. 
 

• Standard rubber gloves. 
 

• Heat-resistant gloves. 
 
Hydrocarbon-resistant rubber gloves will be worn to protect the hands when using petroleum-based 
cleaning agents. 

 
Barrier creams/moisturizing lotions can provide protection from minor exposure to some irritants and will 
be used as specified: 
 

• Barrier creams will be evaluated to ensure the proper protection is provided for the specific task 
to be performed.  Barrier creams are NOT a substitute for gloves. 

 
• Moisturizing lotions/creams will be utilized to restore the natural oils to the skin removed through 

frequent hand washing. 
 
3.12 Foot Protection 
 
3.12.1 Basic Foot Protection 
 
Safety footwear will meet the following requirements: 
 

1. Comply with ANSI standard Z41 PT91 
 

2. 100% leather. 
 

3. Minimum height of 6 inches. 
 

4. Steel-toed footwear will be worn at all job sites unless a variance is obtained from the SH&E 
Department. 
 

5. Sneakers, sandals, tennis shoes, high heels, and leather-soled street or dress shoes will not be 
considered approved industrial or construction footwear. 

 
6. The safety footwear program, with Red Wing shoe store information and locations, is available on 

the SH&E homepage under Forms.  Please call the SH&E Department with any questions, 
comments, or concerns. 

 
3.12.2 Special Purpose Footwear 
 
Special footwear may be required to provide maximum protection to the employee. 
 

1. Whenever employees may be exposed to corrosives or irritant chemicals (e.g., pouring concrete, 
applying form oils), they will wear the appropriate special purpose footwear. 
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2. Special purpose footwear may include PVC or neoprene boots, preferably with steel shanks. 

 
3.12.3 Foot Protectors 
 
Employees performing tasks that potentially expose them to extreme foot injury hazards (e.g., operating a 
ground tamper or chipping concrete with jackhammer) will wear metal foot protectors and/or metatarsal 
protection. 
 
3.12.4 Clothing 
 

1. Employees performing tasks on Earth Tech projects will wear appropriate clothing.  Cotton is the 
best all-around material to wear. 

 
2. Synthetic materials are not recommended because some melt easily and may burn rapidly when 

exposed to small ignition sources. 
 
3. Clothing will be in good condition.  Frayed or tattered clothing can be a hazard to the employee. 
 
4. Pants will fit properly and not have large cuffs or belled or frayed bottoms. 
 
5. Tank tops or sleeveless shirts (less than 4 inches below shoulder) will not be worn on site.   
 
6. If dictated by the client or the hazards, long-sleeve shirts will be required. 
 
7. Shirts will be worn tucked in at all times.  Employees flame cutting or welding must have clothing 

suitable for that operation (i.e., prevent slag from being caught in cuffs, waist, or pocket 
openings). 

 
8. Neckties, gauntlet-type gloves, and baggy, loose, or ragged clothing will not be worn when 

working near or with moving machinery. 
 
9. Jewelry such as rings, watchbands, necklaces, earrings, or the like can cause or contribute to 

accidents.  Loose, dangling jewelry will not be allowed. 
 
10. In situations where an employee may be exposed to hazardous materials, such as corrosives, 

fire, toxins, irritants, heat, or sensitizers, the task will be evaluated and the employee will wear the 
appropriate clothing for the hazard identified. 

 
3.12.5 High-Visibility Vests – Communication  
 

1. Fluorescent safety vests, or other approved high-visibility clothing made with reflecting orange, 
white, or yellow materials, are mandatory when working around heavy equipment.  The reflecting 
material must be visible from all angles (360 degrees). 

2. Site vehicles must be parked in a safe place, away from heavy equipment traffic. 

3. All personnel who leave a site vehicle to conduct work on foot in the vicinity of heavy equipment 
must wear a high-visibility safety vest and other appropriate PPE (e.g., hardhat, safety glasses, 
safety shoes). 

4. Eye contact must be established with the heavy equipment operator prior to approaching the 
equipment.  Never approach the equipment from a blind spot or blind angle. 

5. Before starting any type of activity that involves site vehicles, heavy equipment, and/or ground 
activities, communication must be established and maintained (radio contact when possible). 
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6. Ground activities (e.g., soil density testing, surveying, sampling) will take place no closer than 
approximately 100 feet from moving heavy equipment without an approved, job-specific hazard 
analysis that identifies any special precautions to be taken. 

7. All personnel working, visiting or attending the site shall be made aware of locations where heavy 
equipment operations are being undertaken. 

8. High-visibility vests are also required while working in and near traffic areas and in remote areas 
(e.g., working near and/or adjacent to hunting grounds). 

 
Exception:  Workers may be exempt from wearing high-visibility safety vests if a hazard assessment 
prepared for a specific task determines that wearing such gear may introduce additional hazards 
(e.g., loose clothing/polyester materials).  Examples of these tasks may include, but are not limited to, 
work involving rotating tools/equipment and open flame or spark-producing activities such as welding, 
cutting, or grinding. 

 
3.13 Safety Equipment for Elevated Work, Confined Space Entry, Etc. 
 
Please refer to the respective SH&E SOP(s) to review the PPE requirements. 
 
4.0 STORAGE AND MAINTENANCE 
 
4.1 Personal Items 
 
The following PPE items will be obtained by the individual users, with costs reimbursed based on the 
condition and safe operating use of PPE.  The employee’s supervisor will approve new purchases of 
required PPE by the employee. 
 

• Safety-toed boots (leather)1 

• Safety Glasses2 

Employees are expected to maintain this equipment in a clean, ready-to-use condition, and to perform 
periodic inspections to ensure that equipment is undamaged and fully functional. Any equipment which 
becomes unserviceable shall be replaced by the employee, subject to reimbursement in accordance with 
Earth Tech’s PPE Allowance criteria. 
 
4.1 Individually Issued Items 
 
The following PPE items will be issued individually to each worker, or will be obtained by each worker at 
Earth Tech expense for their personal use:  
 

• Hard hat 

• Safety-toed boots (rubber) 

• Air purifying respirators 

• Ear Muffs/ear plugs 

• Cold weather gear (NOTE: All items must be approved for purchase through the employees 
Section Manager prior to purchase.)   

                                                           
1 Earth Tech has established a boot purchase program with RED WING Shoes that provides for a 15% price discount and 
company-direct billing up to a total cost of $100. Information about this program can be found on the SH&E Intranet website. 
 
2 Earth Tech has established a prescription safety eyewear program with Wal-Mart that provides for a price discount and 
company-direct billing up of approved eyewear frames and lenses. Information about this program can be found on the SH&E 
Intranet website. 
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Employees are expected to maintain this equipment in a clean, ready-to-use condition, and to perform 
periodic inspections to ensure that equipment is undamaged and fully functional. Any problems should be 
identified to the site safety officer immediately so that replacements can be arranged. 
 
Except for personal issue items, all other PPE will be stored on site and issued to workers as required for 
use. This includes: 

• Work coveralls 

• Chemically-protective outer coveralls 

• Leather and chemically-protective gloves 

• Face shields 

• Fall protection equipment  

• Specialized safety equipment 

All central issue equipment will be maintained in a clean, dry condition. 
 

4.2 Inspection 
 
Prior to use of any safety equipment (individual issue or centrally stored) personnel should inspect each 
piece to ensure that it is in good working order. Equipment exhibiting any signs of wear or damage will be 
immediately placed out of service and repaired/replaced. 
 
 
5.0 REFERENCES 
 

• SH&E 109 - Hearing Conservation Program 
• SH&E 112 – Respiratory Protection Program 
• SH&E 114 – Safety Training Programs 
• SH&E 115 – Hazard Communication Program 
• SH&E 120 – Fall Protection Program 

 



 
PROCEDURE NO. SH&E 114 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED October 2005 

 
Safety Training Programs  

 
PREVIOUSLY   EHS 301 

 

 

This procedure applies to all U.S.-based personnel, projects, offices, business units and activities. 
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Earth Tech’s Safety, Health and Environmental (Safety) Training Program is designed to provide 
minimum criteria that will assist in identifying required training for personnel commensurate with their 
job description and/responsibilities. Major objectives of the Safety Personnel Training Program 
include: 
 
• Identify accountability, responsibility, and authority pertaining to training program 

requirements. 

• Establish minimum training course and/or instructor criteria to ensure compliance with 
applicable regulatory requirements as well as Earth Tech’s Safety, Health and 
Environmental Program requirements  

• Provide guidelines that will facilitate employee education regarding safe work practices that 
will reinforce the Safety Core Values. 

• Define documentation and corresponding archive requirements. 

• Maintain consistency in training content throughout Earth Tech. 

• Provide guidelines to assess training providers and instructors. 

 
 
2.0 SCOPE 
 
This procedure applies to all Earth Tech business units. The requirements included in this 
procedure are the minimum applicable for all Earth Tech activities. Individual business units or 
operating locations may revise the attachments to this procedure (upon approval of the cognizant 
District Safety Manager) in order to meet operational considerations or local regulatory 
requirements. In addition, client-mandated requirements may apply on a project-specific basis 
and will be addressed in supplemental documents (e.g. health and safety plans, training guides, 
etc.). 
 
 
3.0 RESPONSIBILITIES 

3.1 Operational Managers 
 
Earth Tech’s operational management organization (line management staff) is responsible for 
implementing the Safety Training Program in accordance with the requirements of this procedure. 
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3.2  Division Managers 
 
Each division manager is responsible for ensuring adequate plans are in place to facilitate 
implementation of this program within the business unit. This includes ensuring that adequate 
resources (budget, training staff, etc.) are available to the business unit(s) to implement all 
required safety training. 

3.3 District/Business Unit Managers 
 
District/Business Unit managers are responsible for developing plans and procedures to ensure 
effective implementation and enforcement of this procedure at the section/department level. This 
includes: 

• Allocating resources for the effective implementation of this program within their 
district/business unit. 

• Establishing procedures that ensure compliance is tracked and measured. 

• Developing measurable training goals for section/department managers, and monitoring 
these goals on a regular basis, at least annually. 

• Reviewing the safety training performance of individual sections to ensure compliance 
with this procedure. 

3.4 Section/Department Managers  
 
Section/department managers are responsible for ensuring that all assigned personnel, including 
personnel assigned from other offices to support their operations, comply with the requirements 
of this program. Section managers will also: 

• Develop and maintain a process to track employee training compliance and anniversary 
dates. This would include oversight of e-Tracking data entry for section personnel. A form 
has been provided in Attachment 1 that can be used to report training information for 
entry into the e-Tracking system.  

• Ensure that annual training needs assessments (see Attachment 2) are completed and 
documented for all section/department employees. 

• Identify an individual to coordinate safety training and to administer training program data 
for their section/department.  

• Implement corrective actions when employees fail to meet training requirements. 

• Identify supplemental employee training needs based on local/client requirements. 

• Ensure that training requirements are reviewed with each employee, based upon current 
and anticipated job functions and past performance, on a routine basis. This will include, 
at a minimum, a review during the annual employee review and/or any major employee 
re-assignment/job change. 

• Identify additional employee safety training requirements based upon prudent risk 
management considerations and local performance issues. 

3.5 Safety, Health and Environmental Department 
 
The Safety Department is responsible for: 

• Establishing Safety Training Program requirements and communicating these 
requirements to line management within each district. 
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• Managing the overall implementation of the Safety Training Program, including e-
Tracking. 

• Auditing for compliance with training program requirements. 

• Providing technical assistance/support as requested by district and section managers. 

• Performing internal safety training classes as requested by district and section managers. 

• Review and approve qualifications of Earth Tech employees providing internal safety 
training. 

• Selecting and approving external safety training vendors and on-line (Internet) training 
providers. 

• Approving training lesson plans and course agendas for all internal training courses. 

• Reviewing and auditing the performance of each external training provider at least 
annually to ensure that training classes are effective. 

• Establishing minimum safety training requirements for major job classifications (see 
Attachment 2) based on individual job descriptions, applicable regulatory requirements, 
operational considerations, and management directives. 

• Maintaining a list of Approved Safety Training Vendors and posting this list on the Earth 
Tech Intranet Safety Page. 

3.6 Earth Tech Employees 
 
Each Earth Tech employee is responsible for completing a self-assessment, regarding individual 
training requirements, using guidelines in Attachment 2. Employees are also required to obtain 
approval from their supervisor prior to enrolling in any Earth Tech sponsored internet-based 
safety-training course. In addition, each employee is expected to track his or her own training 
anniversary dates and arrange for appropriate refresher training at least 30-days prior to 
expiration of training certification. 
 
 
4.0 PERSONAL TRAINING REQUIREMENTS 
 
Individual training requirements are dependent on the job description and function. As stated in 
Section 3.0, it is each supervisor’s responsibility, along with the employee, to determine what 
training the employee is required to have to safely perform their job and comply with Earth Tech 
policies and requirements. Attachment 2 provides a work sheet to assist in performing the training 
needs assessment for the most common requirements/job functions applicable to Earth Tech. 
 
For new hires this worksheet is to be completed by the new hire’s supervisor and submitted to the 
EHSA as part of the New Hire Request Package. New hires are to review, sign and return the 
worksheet with their employment package. 
 
The worksheet is to be reviewed by each employee, along with his or her supervisor: 
 

• During new employee orientation 
 

• On an annual basis after the new employee orientation 
 

• Immediately following a major job change 
 
Where geographical and/or job duties require training not addressed by Attachment 2, the 
supervisor and employee must document these requirements on the worksheet or additional 
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forms. Alternatively, the Safety Manager may issue an office and/or district-specific worksheet to 
be used during the needs assessment process.  
 
For purposes of conducting the needs assessment, training requirements have been separated 
into 3 categories:  
 

1. Mandatory: 
 

General safety training for all Earth Tech personnel. 
 

2. Function-specific: 
 

Reference Attachment 2 for a comprehensive listing. The Safety Department will need to 
be consulted at the district level to ensure local (e.g. state, county, parish, city, borough, 
township, etc.) regulatory requirements are met.  
 

3. Project Specific: 
 

Client mandated training. The Safety Department will assist in the development of project 
specific training programs. 

 
Once the training assessment is completed and signed by the supervisor a copy is to be provided 
to the employee, Safety Administrator and original placed in the employee’s health and safety file. 
If there are any certificates, copies are to be obtained and provided to the Safety Administrator 
and a copy placed in the individual’s section health and safety file. 
 
 
5.0 TRAINING COURSE FORMATS 
 
Earth Tech utilizes 3 primary formats to provide Safety training:  
1. Internal Training – Earth Tech developed training that is performed using internal resources. 

a. Intranet training – Courses that are self-taught and individually paced and delivered via 
the Earth Tech intranet or similar format. These courses are developed and maintained 
by the Safety Department. 

b. Classroom training – Courses taught by an instructor in a classroom format. Trainers are 
Safety Department approved personnel (see section 6.0) using materials that were 
developed specifically to train Earth Tech employees. All training course curricula must 
be reviewed and approved by the Safety Department prior to execution of training. 
Instructors must coordinate the review and approval process with the District Safety 
Manager, as delivery dates will be contingent on the course content. 

2. External Vendors – External vendors conduct training that is not available through internal 
training. All external vendors are to be pre-approved by the Safety Department prior to any 
employee attending a training class.  

 
3. Internet Training – Earth Tech will use Internet training to supplement internal training 

programs. All Internet based safety-training courses and providers must be approved by the 
Safety Department prior to employee participating in training.  ClickSafety is an example of a 
Safety Department approved Internet training provider. Approved ClickSafety training 
courses can be accessed via the Safety Department home page (Click Safety Training Link). 
Employees and their supervisors must obtain approval from the Safety Department prior to 
participating in any course not listed or using any other external vendor. 
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6.0 TRAINING PROGRAM MANAGEMENT 
 
Safety Managers will be responsible for verifying training vendors, Internet training courses, or 
any other external training programs used by their business units to comply with applicable 
regulatory guidelines and Earth Tech Safety Program requirements. Earth Tech will not consider 
any training received through an unapproved vendor to be valid until reviewed and accepted by 
the Safety Manager.  
 
 
7.0 TRAINING DATA MANAGEMENT 
 
Records documenting employee participation in Earth Tech required safety training will be 
maintained in accordance with applicable regulatory requirements and Earth Tech Safety 
Program requirements. Minimum requirements are as follows: 

7.1 Employee Records 

7.1.1 District/Section/Business Unit Responsibility 
 
Each district/section/business unit is responsible for maintaining individual employee 
documentation and/or certification with respect to Safety training. The minimum requirements and 
documentation required for each employee’s training file for authorized training classes/certificate 
are as follows: 
 
1. Supervisor approved/signed training needs assessment (see Attachment 2). All 

classes/training is to reconcile against the training needs assessment form. The safety 
training coordinator is to notify the employee’s immediate supervisor when training classes 
are inconsistent with the needs assessment. 

 
2. Course agenda for each class. Course agenda is to include: 
 

a. Course Name 
b. Date(s) 
c. Class start and stop time 
d. Course outline (list of topics discussed) 
e. Instructors’ name(s) 
f. Company name and address 

 
3. A copy of the student sign-in sheet, see Attachment 3. For external vendor classes equivalent 

documentation is required. The Safety Manager or their designees are to approve all non-
Earth Tech student sign-in sheets. 

 
4. External vendor classes- Safety Manager’s written approval that the class meets minimum 

Earth Tech requirements. 
 
5. Certificate of class/course completion which includes: 
 

a. Employee name 
b. Class Name, when applicable reference to specific regulatory standard (e.g. 29 CFR 

1910.120; 40-Hour, 8-Hour Refresher; OSHA 10-Hour Construction Safety; ISO 
reference; etc.) 

c. Instructor’s (s’) printed name and signature 
d. Date(s) of class 
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e. Company name and address. 
 
Data will be maintained in two formats: 
 
Electronic Records (e-Tracking) – e-Tracking is a safety database that requires each section to 
update employee profiles as individual safety training information (dates, course name, 
certificates, etc.) changes. The section manager is to ensure the database is current. This will 
include scanning copies of individual employee certificates into the database.  
 
Hardcopy Records – Each employee is required to maintain a personal file with hardcopies of 
their certification(s) from all (internal, external, intranet, Internet) training providers.  
The section safety training coordinator is required to maintain an individual employee safety file 
with hard copies of certification from all (internal, external, intranet, internet) training providers 
that are not entered in the e-Tracking database. A training summary will also be maintained, 
see Employee Training Record form (see Attachment 1). Each section manager is required to 
implement a procedure/system to track and maintain this information.  

7.1.2 SH&E Department Responsibility 
 
The Safety Department will maintain the following records: 
 

• A listing of approved external training vendor firms and courses for which they are 
approved. 

• A listing of approved Earth Tech trainers and the courses each is approved to teach. 

• Earth Tech’s library of Intranet-available safety training courses. 

• A schedule for training vendor re-certification and Earth Tech trainer re-approval. 

These records will be maintained on the Earth Tech Intranet Safety Page, where they will be 
accessible to all Earth Tech managers and personnel for use in the planning of training activities. 
 
 
8.0 ATTACHMENTS 
 
Attachment 1 – Employee Training Record Form  
 
Attachment 2 – Training Needs Assessment  
 
Attachment 3 – Student Sign-in-Sheet 
 



Employee Safety Training Record  
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STUDENT DAILY SIGN-IN SHEET 

Course Name:   Course #:  

City:  State:  Section #:  
Date
: 

 Start Time:  Stop Time:  

Lead Instructor: Instructor 1: Instructor 2: 
   

Employee Name: Employee Signature: Employee ID #: 
1.    

2.    

3.    

4.    

5.    

6.    

7.    

8.    

9.    

10.    

11.    

12.    

13.    

14.    

15.    

16.    

17.    

18.    

19.    

20.    

21.    

22.    

23.    

24.    

 



 Safety Training Needs Assessment    
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Assessment Questions No Yes Yes Responses- 

Required Training 
Guideline/Comment 

A. Required training for all employees: 

1. Earth Tech Safety, health, and 
environmental (Safety) Employee 
Orientation  

1. All new hires are required to complete training within 10 days of initial hire 

2. Hazard Communication  2. Training required prior to working with regulated materials. 

1. Are you a new 
hire? 

  

3. Section Specific Safety Training 3. Training is required within 30-days of initial hire date. 

1. Safety Employee Orientation – 
when revised 

1. Current employees are required to complete training within 60 days of a 
revision/update. 

2. Hazard Communication  2. Refresher training required once every 12 months after initial training. 

2. Are you a current 
employee? 

  

3. Refresher - Section Specific Safety 
Training 

3. Frequency based on Safety Program and section requirements. District Safety 
Manager will provide direction. 

B. Frequently required training: 

3. Will your job description 
require you to operate a motor 
vehicle for any company 
related business?  

  Safety, Health, and Environmental 
Policy- EHS 116- Driver and Vehicle 
Safety  

Prior to operating a vehicle - new employees are required to review EHS 116 and 
complete the applicable defensive driving training. 

a. Ar
e you a casual driver? 

   Defensive Driving Awareness 
Training (DDAT)  

 

a. Section managers are to determine applicability for casual drivers in their section. 
Confirm with District Safety Manager. If mandated by section manager required 
prior to operating vehicle 

b.  
i. Are you a 

designated driver? 

   
i. DDAT - New or re-assigned 

(have not had DDAT) employees. 

b. 
i. Training required prior to operating vehicle. Earth Tech-approved Brown Bag, 

ClickSafety (C1-Defensive Driving Awareness), or other Earth Tech District 
Safety Manager approved course. Existing employees without DDAT must 
complete training within 30 days. 

ii. Are you an existing 
employee with DDAT? 

  ii. Existing employees – Refresher 
DDAT 

ii. Employees with DDAT are required to attend a refresher every 2 years.  

c. 
i. Are you a designated 

(primary job) driver?  
 

   
i. National Safety Council (NSC) – 

4-Hour Defensive Driving 
Course 

c. 
i. New employees are required to attend training prior to operating vehicles. 

Existing employees must attend within 30-days. 

ii. Are you an existing 
designated (primary job) 
driver? 

  ii. National Safety Council (NSC) – 
4-Hour Defensive Driving 
Course 

ii. Employees are required to attend a refresher every 2 years. 
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Assessment Questions No Yes Yes Responses- 
Required Training 

Guideline/Comment 

4. Will you be 
designated a Competent Person 
for any of the following 
operations: 

 
i. Confined 

Space/Limited Egress 
ii. Excavation 
iii. Heavy 

equipment 
iv. Fall protection 
v. Lock-out/Tag-

out 
vi. Scaffolding 
vii. Radiation  
viii. Respiratory 

Protection 

  MINUMUM TRAINING REQUIRMENTS 
WILL BE DEFINED BY DISTRICT 
SAFETY MANAGER BASED ON LEVEL 
OF RESPONSIBILITY AND AUTHORITY 

1. Minimum training requirements are to be provided by the District Safety Manager. 
2. Prior to individual being recognized as a competent person written documentation 

with assigned accountability, responsibility and authority will be required.  

5. Will you be performing any 
type of field activity (e.g. pre-bid 
site walks, site visits, pre-con, 
non-HAZWOPER field work, 
etc.)? 

  4-Hour Field Safety Training  
 
This training is only required if you 
have not participated in HAZWOPER 
40-Hour or OSHA 10-Hour Construction 
Safety.  

1. This training is intended for those employees that traditionally do not participate in 
comprehensive (District Safety Manager approved) field-oriented safety training, but will 
perform work activities where they may be indirectly exposed to hazards requiring 
awareness (recognition)-level training.  These activities may include, but are not limited 
to site walks, pre-cons, inspections, and bids/estimations.  

2. Refresher training is required every 2 years. 
6. Is it likely that you will work at a 

computer work station: 
i. 4-

hours or more throughout 
the day? 

ii. 2-
hours or more continuously 
per day? 

  Office Ergonomic Training 1. Initial training is required within 30-day of hire. 

2. Refresher training is required every two (2) years after initial training. 

7. Are you required to provide first 
aid or CPR as requirement of your 
job? 

  First Aid/CPR 1. Training is to be updated as specified on certification, typically 
expiration dates are:  first aid 3 years, CPR 1 year. 

  

8. Will you be shipping, FEDEX, 
over the road, etc., hazardous 
materials, as defined by DOT?  

  DOT - Level 1 Shipper 
 

1. Training required prior to shipping any packages/materials 
2. Refreshers are required every 3 years after the initial training. 
3. Training requirements can be meet by completing any of the following classes: 

i. ClickSafety-DOT-D2 Haz Mat Bill of Lading 
ii. http://www.eduwhere.com/courses.cfm 
iii. Internal Brown Bag - Shipping Guidance Manual 
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Assessment Questions No Yes Yes Responses- 
Required Training 

Guideline/Comment 

9. Are you required to operate, ship, 
or transport a nuclear density 
gauge? 

  DOT - Level 1 Shipper – Nuclear Density 
Gauge-  

(Internal training provided by RSO) 

1. Training requires prior to shipping any nuclear density gauge. 

2. Refreshers are required every 3 years after the initial training. 

10. Will you supervise Hazardous 
Materials Shipper-Level 1 
operations? 

  DOT - Level 2 Shipper 1. Training required prior to supervising Hazardous Material Shipper-Level 1 Operations. 

2. Refresher is required every 3 years after initial training. 
3. Training requirements can be meet by completing any of the following classes: 

• Lion Technology Inc.-HMT P30:  Hazardous Materials Transportation Certification 
(49 CFR) 

• JJ Keller-Hazardous Materials Information Center-: ”HazMat Basic Workshop”. 

• Transportation Management Group, Inc. 



 Safety Training Needs Assessment    
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HAZWOPER Projects- Regulated under 29 CFR 1910.120 

11. Do you have the potential to 
work on a HAZWOPER site? 

  HAZWOPER 40-Hour   
 
 
 
And 
  
 
HAZWOPER 8-Hour Refresher  

HAZWOPER 40-Hour Training 
 
1. HAZWOPER 40-Hour training is required prior to anyone working on a 

HAZWOPER site (e.g. potential for exposure to hazardous materials, working 
within the exclusion, working within contamination reduction zones, etc.). 

 
HAZWOPER 8-Hour Refresher (40-Hour has expired) 
 
1. Pre-requisite is documented initial 40-Hour training. 

2. Any employee that is working on a HAZWOPER site (e.g. potential for 
exposure to hazardous materials, working within the exclusion, working within 
contamination reduction zones, etc.) will require this training annually within 12-months 
of initial 40-Hour Training date or 8-Hour refresher. 

3. If 40-Hour Initial Training/8-Hour Refresher has expired in CA or WA 
contact your District Safety Manager, additional direction is required. 

12. Will you be supervising 
employees or directing work on 
a HAZWOPER site or 
responsible for implementation 
of policies or programs? 

  HAZWOPER Supervisory 8-Hour 1. Training is required within 60-days of initial hire or assignment as a 
supervisor. 

2. Earth Tech will provide training in house. 
3. HAZWOPER 40-Hour Training is a pre-requisite requirement. 

13. Will you or do you have the 
potential to serve as a health and 
safety officer on a HAZWOPER 
project? 

  1. HAZWOPER 40-Hour 
  
2. Current HAZWOPER Refresher 8-

Hour after initial HAZWOPER 40-
Hour training expires 

 
3. HAZWOPER Supervisory 8-Hour 

1. Assignment as a health and safety officer requires the approval of the District 
Safety Manager or another individual designated by the District Safety Manager as 
qualified/authorized to make this determination. 

2.  District Safety Manager will determine if additional training is required, e.g. OSHA 
10-Hour Construction Safety. This is to be documented in Section F. Other/Client 
Specific Requirements. 

D. General Construction Projects - Regulated Under 29 CFR 1926: 

14. Will you supervise 
(site supervisor/construction 
manager) employees on general 
construction projects?   

  OSHA 10-Hour Construction Safety  1. Training is required upon initial hire prior to supervising employees 
or work. 

2. Existing employees are required to obtain the training within 90-
days of re-assignment to a supervisory role. 
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Assessment Questions No Yes Yes Responses- 

Required Training  
Guideline/Comment 

E. Function Specific Training 

15. Will you be serving any of the 
following roles for confined 
space/limited egress (CS/LE) 
entries: 

  Task Appropriate CS/LE Training Training that matches the level of responsibility will be required. 

i. Entrant   CS/LE – Authorized Entrant Training is to be performed by a District Safety Manager approved trainer or external 
vendor. 

ii. Attendant   CS/LE – Attendant Training is to be performed by a District Safety Manager approved trainer or external 
vendor. 

iii. Supervisor   CS/LE – Entry Supervisor Training is to be performed by a District Safety Manager approved trainer or external 
vendor. 

iv. Rescuer   CS/LE – Rescuer Training is to be performed by a District Safety Manager approved trainer or external 
vendor. 

16. Will you operate a powered 
industrial truck (Forklift)? 

  Powered Industrial Truck (forklift) Safety a. Training is required prior to the operation of a forklift. 

b. Refresher training is to be performed once every 3 years. More frequent 
refreshers may be required due to performance or change in work conditions. 

17. Will you be performing or 
participating in an aerial lift? 

  Aerial Lift (man-lift) Operation Training 1. Training is to be performed in accordance with 29 CFR 1910.67, Vehicle mounted- 
elevated and rotating work platforms and 29 CFR 1926. 453, Aerial Lifts. 

2. The District Safety Manager or their designee will establish minimum training 
criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 

3. This training does not include the operation and use of man baskets. 

18. Will you use or have the potential 
to use respiratory protection? 

  Respiratory Protection Training 1. Training in accordance with 29 CFR 1910.134 is required. 
2. The District Safety Manager or their designee will establish minimum training 

criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 

19. Will you be 
exposed to loud noise, e.g. 
scenarios where you may be 
exposed to noise levels ≥ 85 
decibels? 

  Hearing Protection Training 1. Training is to be performed in accordance with 29 CFR 1910.95 prior to using 
hearing protection. 

2. Annual refresher training is required after the initial training. 
3. The District Safety Manager or their designee will establish minimum training 

criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 

 



 Safety Training Needs Assessment    
 
 

SH&E 114: Safety Training Programs      Page 13 of 15  
 

Assessment Questions No Yes Yes Responses- 
Required Training  

Guideline/Comment 

20. Will you be required 
to perform lock-out/tag out 
procedure? 

  Function Specific- 

Lockout/Tagout Training 

1. Training is to be performed in accordance with 29 CFR 1910.147, The control of 
hazardous energy (lockout/tagout) prior to performing lockout/tagout operations. 

2. The District Safety Manager or their designee will establish minimum training 
criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 
 

21. Will you work in 
scenarios where you will use or 
work on scaffolding? 

  Function Specific- 

Scaffolding Training 

1. Training is to be performed in accordance with 29 CFR 1910.147, Safety requirements for 
scaffolding and 29 CFR 1926.454, Training Requirements (Subpart L Scaffolds) prior to 
using scaffolding. 

2. The District Safety Manager or their designee will establish minimum training 
criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 

22. Will you be required 
on projects involving excavation 
activities? 

  Function Specific –  

General Excavation Safety Training 

1. Training is to be performed in accordance with 29 CFR Subpart P, Excavations prior to 
working on projects where excavation activities occur. 

2. The District Safety Manager or their designee will establish minimum training criteria that 
will review of Earth Tech requirements, OSHA requirements, and hands-on training. 

23. Will you be required 
to enter into excavations or 
trenches? 

  Function Specific –  

Trench/Excavation Safety Training 

1. Training is to be performed in accordance with 29 CFR 1926.652, Requirements for 
Protective Systems prior to performing any trench entries. 

2. The District Safety Manager or their designee will establish minimum training 
criteria that will review of Earth Tech requirements, OSHA requirements, and 
hands-on training. 

24. Do you have the 
potential to use fire extinguishers? 

  Fire Extinguisher Training 1. Training is to be performed in accordance with 29 CFR 1910.157, Portable Fire 
Extinguishers and 29 CFR 1926.150, Fire Protection prior to employees performing field 
work or other operations where they may encounter fires. 

2. The District Safety Manager or their designee will establish minimum training criteria that 
will review Earth Tech requirements, OSHA requirements, and hands-on training. 

25. Will you be 
performing asbestos inspections as 
a requirement of your job? 

  Asbestos Inspector 1. Training required prior to performing any asbestos inspection. 
2. Annual refresher is required. 

26. Will you be 
preparing asbestos abatement or 
management plans? 

  Asbestos Planner 1. Training required prior to performing any asbestos inspection. 
2. Annual refresher is required. 

27. Will you perform 
lead based paint inspections or 
assessments? 

  Lead Based Paint Inspector or Lead 
Based Paint Assessor 

1. Training required prior to performing lead based paint inspections 
(24 Hour) or lead based paint assessments (40 Hour). 

2. Refreshers are required annually after initial training. 
3. State and local municipalities have varying requirements; contact 

District Safety Manager to obtain local requirements. 
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Assessment Questions No Yes Yes Responses- 
Required Training  

Guideline/Comment 

28. Will you be 
preparing lead based paint 
management and/or abatement 
plans? 

  Lead Based Planner 1. Training required prior to writing management or abatement plan. 
2. Refreshers are required annually after initial training.  
3. State and local municipalities have varying requirements; contact 

District Safety Manager to obtain local requirements. 

29. Will you operate a 
nuclear density gauge?  

  Nuclear Density Gauge Operator 
Training 
(Manufacturer Specific) 

1. Training required prior to operating the density gauge. 
2. Refresher required every 3 year after initial training 

 
 
 

Assessment Questions No Yes Yes Responses- 
Required Training  

Guideline/Comment 

F. Other/Client Specific Requirements 
(The blank lines below have been provided to permit client specific or section specific classes to be added as needed. Added training requirements are to be reviewed by the 
District Safety Manager or their designee. ) 

     

     

     

     

     

     

 
Employee’s Printed Name: Employee’s Signature: Date: dd/mm/yyyy 
      /     / 
 
Supervisor’s Printed Name: Supervisor’s Signature: Date: dd/mm/yyyy 
        /     / 
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STUDENT DAILY SIGN-IN SHEET 

Course Name:   Course #:  

City:  State:  Section #:  
Date:  Start Time:  Stop Time:  
Lead Instructor: Instructor 1: Instructor 2: 
   

Employee Name: Employee Signature: Employee ID 
#: 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.     

17.     

18.     

19.     

20.     

21.     

22.     

23.     

24.     

 
Copy and add pages to the Sign-In Sheet as needed: 

Page __ of __ 



 
PROCEDURE NO. SH&E 115 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  October 2005 

 
Hazard Communication 

 
PREVIOUSLY  EHS 302 / ENV 307 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  Any 
exceptions to this procedure must be approved, in writing, by the responsible District/Business Unit 
Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
The company has established a Hazard Communication Program whereby every employee has access to 
information and training in order to minimize exposure to chemicals used in the workplace. 
 
 
2.0 SCOPE 
 
Every Earth Tech employee will have knowledge of the materials that he/she is working with so that 
adequate precautions will be implemented to prevent harm to the employee, the community, and the 
environment. 
 
 
3.0 SUMMARY 
 
The Hazard Communication Program applies to products and commodities which are known to be 
present in the workplace in such a manner that employees may be harmed by an exposure under normal 
conditions of use or in a reasonably foreseeable emergency resulting from workplace operations.  This 
Hazard Communication Program does not apply to articles, food, cosmetics, radioactive materials, or 
waste/hazardous waste.  The Hazard Communication Program contains the following elements: 
 

• A person designated to be responsible for the Hazard Communication program; 
 

• An inventory of all products and commodities that are at the workplace in the form of liquids, 
compressed gasses, powders, granules, pastes, gels, etc.; 

 

• Material Safety Data Sheets (MSDS) for all hazardous materials in the workplace; 
 

• Training for all employees who work with hazardous materials; 
 

• Procedures to ensure all containers of hazardous materials are properly labeled; 
 

• Procedures to access and protect proprietary and trade secret information; 
 

• Procedures to protect visitors to the workplace; 
 

• Procedures for multi-employer work sites; and 
 

• A written program. 
 
 
4.0 DEFINITIONS 
 
Acute:  An adverse effect on the human body with immediate onset of symptoms. 
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Article:  A manufactured item:  
 

1. Which is formed to a specific shape or design during manufacture;  
2. Which has end use function(s) dependent in whole or in part upon its shape or design during end 

use; and  
3. Which does not release, or otherwise result in exposure to, a hazardous substance under normal 

conditions of use or in a reasonably foreseeable emergency resulting from workplace operations. 
 
Blasting Agent:  Any material or mixture consisting of a fuel and oxidizer, intended for blasting but not 
otherwise classified as an explosive. 
 
CAS Number:  The unique identification number assigned by the Chemical Abstracts Service to specific 
chemical substances. 
 
Catalyst:  A substance that changes the rate of a chemical reaction between two other chemicals, but 
undergoes no permanent change itself. 
 
Chemical Name:  The scientific designation of a substance in accordance with the nomenclature system 
developed by the International Union of Pure and Applied Chemistry or the system developed by the 
Chemical Abstracts Service. 
 
Chronic:  An adverse effect on the human body with symptoms that develop slowly over a long period of 
time or which frequently recur. 
 
Combustible Liquid:  Any liquid having a flash point at or above 100°F, but below 200°F (93.3°C), 
except any mixture having components with flash points of 200°F (93.3°C) or higher, the total volume of 
which makes up 99 percent or more of the total volume of the mixture. 
 
Common Name:  Any designation or identification such as code name, code number, trade name, or 
brand name used to identify a substance other than by its chemical name. 
 
Container:  Any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, storage tank, tank truck, or 
the like that contains a hazardous substance. For purposes of this procedure, pipes or piping systems are 
not considered to be containers. 
 
Distributor:  A business, other than a manufacturer or importer, which supplies hazardous substances to 
other distributors or to employers. 
 
Emergency:  Any potential occurrence such as, but not limited to, equipment failure, rupture of 
containers, or failure of control equipment, which may or does result in a release of a hazardous 
substance into the workplace. 
 
Explosive:  A substance that causes a sudden, almost instantaneous release of pressure, gas, and heat 
when subjected to sudden shock, pressure, or high temperature. 
 
Expose or Exposure:  Any situation arising from work operations where an employee may ingest, inhale, 
absorb through the skin or eyes, or otherwise come into contact with a hazardous substance. 
 
Flammable:  A substance that falls into one of the following categories: 
 

• Aerosol, flammable:  An aerosol that, when tested by the method described in 16 CFR 1500.45, 
yields a flame projection exceeding 18 inches at full valve opening, or flashback (a flame 
extending back to the valve) at any degree of valve opening. 

• Gas, flammable:  A gas that, at ambient temperatures and pressure, forms a flammable mixture 
with air at a concentration of 13 percent of volume or less, or a gas that, at ambient temperature 
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and pressure, forms a range of flammable mixtures with air wider than 12 percent by volume, 
regardless of the lower limit. 

 
• Liquid, flammable:  Any liquid having a flash point below 100°F (37.8°C), except any mixture 

having components with flash points of 100°F (37.8°C) or higher, the total of which make up 99 
percent or more of the total volume of the mixture. 

• Solid, flammable:  A solid, other than a blasting agent or explosive, that is liable to cause fire 
through friction, absorption of moisture, spontaneous chemical change, retained heat from 
manufacturing or processing, or which can be ignited readily and when ignited burns so 
vigorously and persistently as to create a serious hazard.  A chemical will be considered to be a 
flammable solid if, when tested by the method described in 16 CFR 1500.44, it ignites and burns 
with a self-sustained flame at a rate greater than one-tenth of an inch per second along its major 
axis. 

 
Flash Point:  Minimum temperature of a liquid at which it gives off sufficient vapors to form an ignitable 
mixture with the air near the surface of the liquid or within the container used. 
 
Hazardous Mixtures:  Any solution or intimate admixture of two or more substances, at least one of 
which is present as a hazardous substance.  A hazardous substance is present in any mixture of product 
if it is 1 percent or more of the mixture or product or 2 percent if the hazardous substance exists as an 
impurity in the mixture.  
 
Hazardous Substance:  Any substance that is a physical hazard or a health hazard. 
 
Hazard Warning:  Any words, pictures, symbols, or combination thereof appearing on a label or other 
appropriate form of warning that convey the health hazards and physical hazards of the substance(s) in 
the container(s). 
 
Health Hazard:  A substance 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. The term "health hazard" includes substances which are carcinogens, 
toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins, 
nephrotoxins, neurotoxins, agents which act on the hematopoietic system, and agents which damage the 
lungs, skin, eyes, or mucous membranes. 
 
Identity:  Any chemical or common name that is indicated on the MSDS for the substance. The identity 
used shall permit cross references to be made among the required list of hazardous substances, the 
label, and the MSDS. 
 
Immediate Use:  The hazardous substance will be under the control of and used only by the person who 
transfers it from a labeled container and only within the work shift in which it is transferred. 
 
Label:  Any written, printed, or graphic material displayed on or affixed to containers of hazardous 
substances. 
 
Manufacturer:  A person who produces, synthesizes, extracts, or otherwise makes a hazardous 
substance. 
 
Material Safety Data Sheet (MSDS):  Written or printed material concerning a hazardous substance 
which is prepared in accordance with 29 CFR 1910.1200(g). 
 
Mixture:  Any solution or intimate admixture of two or more substances, at least one of which is present 
as a hazardous substance, which do not react chemically with each other. 
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NIOSH:  The National Institute for Occupational Safety and Health, U.S. Department of Health and 
Human Services. 
 
Organic Peroxide:  An organic compound that contains the bivalent-O-O-structure and which may be 
considered to be a structural derivative of hydrogen peroxide where one or both of the hydrogen atoms 
has been replaced by an organic radical. 
 
Oxidizer:  A substance other than a blasting agent or explosive, as defined above, that initiates or 
promotes combustion in other materials, thereby causing fire either of itself or through the release of 
oxygen or other gases. 
 
Physical Hazard:  A substance for which there is scientifically valid evidence that it is a combustible 
liquid, compressed gas, explosive, flammable, organic peroxide, oxidizer, pyrophoric, or is unstable 
(reactive) or water-reactive. 
 
Pyrophoric:  A substance that will ignite spontaneously in air at a temperature of 130°F (54.4°C) or 
below. 
 
Reactivity:  A measure of the tendency of a substance to undergo chemical reaction with the release of 
energy. 
 
Specific Chemical Identity:  The chemical name, Chemical Abstracts Service (CAS) Registry Number, 
or any other information that reveals the precise chemical designation of the substance. 
 
Specific Gravity (density):  The ratio of the weight of a substance to the weight of the same volume of 
another substance.  As used in this directive, specific gravity or density refers to the weight of a 
substance as compared to the weight of an equal volume of water. 
 
Substance:  Any element, chemical compound, or mixture of elements and/or compounds. 
 
Trade Secret:  Any confidential formula, pattern, process, device, information, or compilation of 
information that gives its user an opportunity to obtain a business advantage over competitors who do not 
know or use it. A trade secret shall not include chemical identity information that is readily discoverable 
through qualitative analysis. 
 
Unstable (reactive):  A substance which in the pure state, or as produced or transported, will vigorously 
polymerize, decompose, condense, or will become self-reactive under conditions of shocks, pressure or 
temperature. 
 
Water-reactive:  A substance that reacts with water to release a gas that is either flammable or presents 
a health hazard. 
 
 
5.0 PROCEDURE 
 
5.1 Responsible Person 
 
5.1.1 Business Unit Manager 
 
Appoints a person to be responsible for implementing this Hazard Communication Program within the 
office/shop/lab. 
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5.1.2 Program Manager 
 
Appoints a person within the project to be responsible for implementing this Hazard Communication 
Program on the project. 
 
5.2 Inventory 
 
5.2.1 Office/Shop/Lab Inventory  
 
The Responsible Person for each office/shop/lab prepares a list of hazardous substances used in their 
area.  Affected employees report to the Responsible Person every hazardous material found in their area 
that is not on the inventory. 
 
5.2.2 Project Inventory 
 
Earth Tech does not manufacture, package or distribute hazardous commodities. However, as an end 
user Earth Tech must maintain hazard documentation for each hazardous commodity used on each job 
site. This documentation will take the form of a listing of all on-site hazardous commodities, and copies of 
manufacturer-developed Materials Safety Data Sheets (MSDSs) for each listed item. 
 
A MSDS shall be available for every hazardous commodity used or stored on each job site (this does not 
include MSDSs for known or suspected environmental contaminants, the hazards of which are addressed 
on project-specific SH&E documentation). Copies of all MSDSs will be maintained on-site in either a 
dedicated folder/binder, or as part of the project-specific EH&S documentation. All site personnel will be 
briefed as to the location of the MSDSs, and will have immediate access to examine any MSDS at any 
time during their work shift. 
 
For on-going projects, each MSDS associated with a material no longer in use will be marked as obsolete 
and the date it was obsolete. At the completion of any project the accumulated MSDSs will be maintained 
as part of the project records. NO MSDS ASSOCIATED WITH ANY PROJECT WILL BE DESTROYED. 
 
Project employees report to the Project Manager every hazardous material found at the project site that is 
not on the list of hazardous substances. 
 
5.3 Material Safety Data Sheets 
 
5.3.1 Office/Shop/Lab MSDS File 
 
The Responsible Person for each area maintains the MSDS file or binder.  The Responsible Person 
requests an MSDS from suppliers and manufacturers to ensure that the MSDS file or binder has an 
MSDS for each hazardous substance on the inventory.  A sample letter to request an MSDS can be 
provided by the SH&E Department. 
 
5.3.2 Project MSDS File  
 
The Project Manager is responsible to ensure the HASP contains an MSDS for each hazardous 
substance listed. 
 
5.3.3 New Information 
 
Whenever a new or revised MSDS is received, such information shall be provided to employees on a 
timely basis not to exceed 30 days after receipt. 
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5.4 Training 
 
5.4.1 Hazard Communication Course Content 
 
Employees shall be provided with information and training on hazardous substances in their work area at 
the time of their initial assignment, and whenever a new chemical hazard is introduced into their work 
area. 
 
Hazard Communication training shall address the following topics: 
 

1. The elements and requirements of the OSHA Hazard Communication standard (29 CRF 
1910.1200). 

 
2. Tasks and operations where hazardous substances are present. 

 
3. The location and availability of the written Hazard Communication Program, including the 

list(s) of hazardous substances and MSDSs. 
 

4. The methods and observations that may be used to detect the presence or release of a 
hazardous substance, such as personal and area monitoring, continuous monitoring devices, 
visual appearance or odor of hazardous substances when being released, etc. 

 
5. The physical and health hazards of the substances in the work area, and the measures they 

can take to protect themselves from these hazards, including specific procedures 
implemented for the project or shop to protect employees from exposure to hazardous 
substances, such as appropriate work practices, emergency procedures, and personal 
protective equipment to be used. 

 
6. The project- or shop-specific details of the Hazard Communication Program, including an 

explanation of the labeling system and the MSDSs, and how employees can obtain and use 
the appropriate hazard information. 

 
7. Information regarding hazardous substances to which employees may be exposed, according 

to the provisions of the OSHA Hazard Communication standard. 
 

8. Information for their physician to receive regarding hazardous substances to which the 
employee may be exposed according to provisions of this section. 

 
9. Freedom from discharge or other discrimination due to the employee's exercise of the rights 

afforded pursuant to the provisions of the Hazardous Substances Information and Training 
Act. 

 
5.5 Labels 
 
5.5.1 General 
 

1. All hazardous substances received from outside suppliers will conform to legal requirements 
and display on each container, as a minimum, the following: 

a. Identification of the hazardous substance(s); 

b. Appropriate hazard warnings such as an HMIS and/or NFPA-type label (see 5.5.2 
below).; and  

c. Name and address of the manufacturer, importer, or other responsible party. 

Any failure to have a label on the container at the time of receipt will be cause to refuse 
delivery of the product. 
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2. Stationary process containers may have signs, placards, process sheets, batch tickets, 
operating procedures, or other written material in lieu of fixed labels on the containers, as 
long as the alternative method conveys hazard information.  The written materials will be 
readily accessible to the employees in the work area. 

3. Although the practice is not recommended, if an employee will use the hazardous substance 
in a portable container immediately, the portable container need not be labeled when the 
substance is transferred from the labeled container. The term “immediate use” is intended to 
mean that the hazardous chemical will be exclusively under the control of and used by the 
person performing the transfer, and work will be completed within the current work shift. 

 
4. Containers of hazardous substances transferred from labeled containers and not intended for 

the immediate use of the employee performing the transfer will be labeled in accordance with 
a hazardous materials identification system or an equivalent commercial system. 

 
5. Labels on incoming containers will not be removed or defaced. 
 
6. Labels or other forms of warning will be legible, in English, and prominently displayed on the 

containers, or readily available throughout each work shift. 
 

7. Container size is not the determining factor in deciding if a label is required; ALL containers of 
hazardous chemicals must be labeled. 

 
5.5.2 NFPA Labeling System 
 
The National Fire Protection Association has developed a four-part, color-coded label for use with 
hazardous commodities. NFPA-compliant labels can be either a four-section diamond shape or a four-line 
label, to address the following conditions: 
 BLUE Section  ~~~ Health Hazard Rating 
 RED Section  ~~~ Fire Hazard Rating 
 YELLOW Section ~~~ Reactivity Hazard Rating 
 WHITE Section  ~~~ Other specific hazards 
 
Each of the three “rating” sections incorporates a numerical system for identification of the degree of 
hazard as follows: 
 
 0 - Minimal hazard 
 1 - Slight hazard 
 2 - Moderate hazard 
 3 - Serious hazard 
 4 - Severe hazard 
 
 
5.5.3 Pipes / Vessel Labeling 
 
For treatment systems all pipes or piping systems, and all process vessels containing hazardous 
commodities, must be labeled. The Project Manager (PM) is responsible for ensuring that this is 
accomplished at each project site. 
 
5.5.4 User 
 
Each user shall ensure that each container of hazardous substances in the workplace is labeled, tagged, 
or marked with the following information: 
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1. Identity of the hazardous substance(s) contained therein, and 
 

2. Appropriate hazard warnings. 
 
5.5.5 Receiving 
 
Employees receiving shipments of hazardous substances shall not accept the shipment, but return it to 
the shipper, if the containers are not properly labeled with the following information: 
 

1. Identity of the hazardous substance(s); 
 
2. Appropriate hazard warnings; and 
 
3. Name and address of the manufacturer, importer, or other responsible party. 

 
5.6 Trade Secrets 
 
5.6.1 Non-Emergency Access to Trade Secret Information 
 
Each Responsible Person who obtains an MSDS that claims trade secret information forwards a copy of 
that MSDS to the SH&E Director.  The SH&E Director will submit a written request to the supplier 
explaining that the information is needed for the following reasons: 
 

1. To assess the hazards of the substances to which employees may be exposed; 
 

2. To guide appropriate sampling of the workplace atmosphere to determine employee 
exposure levels; 

 
3. To conduct pre-assignment or periodic medical surveillance of exposed employees; 

 
4. To provide medical treatment to exposed employees; 

 
5. To guide the selection of appropriate personal protective equipment for exposed employees; 

 
6. To guide the development of appropriate engineering controls or other protective measures 

for exposed employees; and 
 

7. To conduct studies to determine the health effects of exposure. 
 
The request includes an agreement to protect the confidentiality of the disclosed information with 
assurance that the trade secret information will not be used for any purpose other than evaluating health 
hazards. 
 
The SH&E Director will provide such information as necessary to coordinate an industrial hygiene 
evaluation of employee exposures.  If this involves releasing trade secret information, the SH&E Director 
will sign a nondisclosure agreement before receiving such information. 
 
Employees working with materials protected by a trade secret have access to the MSDS, which does not 
have protected information. 
 
5.6.2 Emergency Access to Trade Secret Information 
 
Emergency access to trade secret information is provided through the SH&E Director and Earth Tech’s 
Occupational Physician.  Where a physician or nurse determines that a medical emergency exists and 
the specific chemical identity of a hazardous substance is necessary for emergency or first-aid treatment, 
the SH&E Director shall request that the manufacturer, importer, or other supplier immediately disclose 
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the specific chemical identity of a trade secret substance, regardless of the existence of a written 
statement of need or a confidentiality agreement.  The manufacturer, importer, or other supplier may 
require a written statement of need and confidentiality agreement, in accordance with the provisions of 
OSHA's Hazard Communication standard, as soon as circumstances permit. 
 
5.7 Visitors 
 
5.7.1 Escorted Visitors 
 
Visitors to the work area who have not received a Hazard Communication briefing on the substances 
present in the work area must be escorted the entire time they are in the work area to ensure that they do 
not contact and are not harmed by the hazardous substances. 
 
5.7.2 Unescorted Visitors 
 
The supervisor must ensure all visitors who enter the work area unescorted receive a Hazard 
Communication briefing before encountering any of the hazardous substances in the work area. 
 
5.7.3 Multi-Employer Worksites 
 
In multi-employer workplaces, any employer bringing hazardous substances into the work area shall 
inform all the employers sharing the same work area of the hazardous substances to which their 
employees may be exposed while performing their work, along with the following: 
 

1. MSDSs, 
 

2. Any precautionary measures that need to be taken to protect employees during the 
workplace's normal operating conditions and in foreseeable emergencies, and 

 
3. The labeling system used in the workplace. 

 
5.8 Written Program 
 
5.8.1 Hazard Communication in Health and Safety Plans 
 
All HASPs or equivalent documents written for projects will contain all the elements of the Hazard 
Communication Program.  MSDSs for hazardous substances at the project site will also be included. 
 
5.8.2 Location-Specific Hazard Communication Programs 
 
Each Earth Tech location where hazardous substances are present shall develop a Hazard 
Communication Program in accordance with OSHA's Hazard Communication regulation, this procedure, 
and location-specific work rules.  The location-specific Hazard Communication Program must be in writing 
and contain all the elements listed in paragraph 3.0.  In addition, certain state OSHA regulatory provisions 
(California) Injury and Illness Prevention Program (IIPP) require a Hazard Communication Program as an 
element in their overall procedure. 
 
 
6.0 PROCUREMENT 
 
No hazardous commodity may be purchased for use on an Earth Tech-managed job site unless it: 
 

• Is accompanied by a copy of the item’s MSDS (unless already on file on the job site) 

• Is packaged with proper hazardous commodity hazard warning labels affixed to each 
container. 



 
PROCEDURE NO. SH&E 118 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Confined Space Entry Program 

 
PREVIOUSLY  ENV 511 / EHS 113 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  Any 
exceptions to this procedure must be approved, in writing, by the responsible District/Business Unit 
Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Earth Tech personnel will not enter any confined space until it has been evaluated, classified, and (if 
necessary) has had a specific entry procedure developed. Personnel performing such entries will meet 
training requirements specified below. 

 
2.0 DEFINITIONS 
 
Confined Space - is a space which: 

• Is large enough and so configured that an employee can physically enter and perform assigned work; 
and 

• Has limited or restricted means for entry or exit; and 

• Is not designed for continuous human occupancy. 
 

Permit-Required Confined Space (PRCS) – a confined space that exhibits one or more of the following 
properties: 

• Contains or has a potential to contain a hazardous atmosphere; 

• Contains a material that has the potential for engulfing an entrant; 

• 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 

• Contains any other recognized serious safety or health hazard. 
 
 

3.0 CLASSIFICATION OF CONFINED SPACES 
 

3.1 Identification of Confined Spaces 
 
As part of project planning activities, all on-site confined spaces that may be entered will be identified, 
evaluated and classified (permit-required vs. non-permit-required). Likewise, confined spaces discovered 
during work activities, and which will require entry, will also be evaluated and classified. 
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3.2 Labeling 
 
1. All permit-required confined spaces will be labeled so that employees are adequately warned of the 

potential for hazardous atmospheres.  Labeling is not required under the following circumstance: 
 

a. The spaces are easily recognizable, numerous, and widely spaced (e.g., storm sewer 
manholes).  Employees will be instructed that these constitute confined spaces during 
required training.  However, these locations will be included on the inventory. 

 
b. A complete inventory has been developed, all personnel have been trained in the use of 

the inventory, and the workers consult the inventory prior to performance of any work that 
may require entry into a confined space. 

 
2. When non-permit-required confined spaces require the implementation of confined space entry 

procedures because of specific work operations (e.g., painting, welding), all entry points will be 
labeled so as to alert all employees of the existence of the hazardous conditions.  These signs will be 
removed only when the hazard no longer exists (e.g., complete curing of the paint).  

 
3. Non-permit-required confined spaces can be designated only by a Certified Industrial Hygienist, 

Certified Safety Professional, or Professional Engineer after review of the space(s), historical 
monitoring data, and other factors (e.g., injuries that have occurred).  Therefore, all confined spaces 
will be considered permit-required, unless specifically designated as a non-permit space, in writing, 
by an Earth Tech Safety Professional. 

 
3.3 Classification of Confined Spaces 
 
For each identified confined space, an evaluation to determine the nature and extent of all possible 
hazards to entrants must be conducted. Consideration will be given to the following types of hazards: 

• The presence of possible airborne contaminants within the PRCS at concentrations exceeding 
established occupational exposure limits (OELs) 

• The presence of any physical hazards within the PRCS (e.g., electrical shock, mechanical injury, etc.) 

• The presence of flammable or explosive conditions within the PRCS 

• The presence of any potential for rapid flooding or engulfment within the PRCS 
• PRCS configurations/positioning that may cause an entrant to become trapped. 
 
Wherever possible, the site owner (e.g., Earth Tech’s client) should be contacted to provide this 
information; however, in the absence of such input the SH&E Department is responsible for the 
evaluation. The evaluation will be documented using the Confined Space Hazard Assessment form found 
in Attachment 1. 
 
For non-permit-required spaces, entry activities can proceed without any specialized access procedures 
or documentation. For PRCSs a specific PRCS entry procedure will be developed and approved by the 
SH&E Department. 
 
 
4.0 PRCS-Specific Entry Procedures 
 
To protect employees during PRCS entries, and to meet the requirements of 29 CFR 1910.146, Earth 
Tech-specific PRCS entry procedures will be developed for each PRCS to be entered. Each entry 
procedure will detail: 
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• The identity of the PRCS(s) to which the procedure applies 

• Details concerning the potential hazards associated with the entry operation/PRCS 

• Pre-entry preparation 
o Required air monitoring equipment 
o PPE. 
o Required emergency response/extraction equipment 
o Required ventilation procedures (as applicable) 
o Required isolation procedures (as applicable) 
o Rescue agency notification requirements (as applicable) 

• Required pre-entry monitoring procedures and applicable at-entry re-classification criteria 

• Air monitoring procedures during entry (if re-classification has not occurred) 

• PPE requirements during entry (if re-classification has not occurred) 
 

4.1 PRCS Entry 
 
Prior to the start of the entry operation the Entry Supervisor (usually the site supervisor) will assign 
individuals on the entry team to the following jobs: 
 

• Entrant – the person entering the PRCS 

• Primary Attendant1 - the person dedicated only to assisting the entrant, observing the entry operation 
and maintaining communications with the entrant throughout the entry procedure. 

• Secondary Attendant for Rescue Procedures – an employee assigned either to specific support of the 
entry operation or working nearby who can assist with rescue operations in the event of an accident. 
This person can perform other duties unrelated to observing the entry. 

 
The Entry Supervisor is responsible for ensuring that the individuals assigned to each job fully understand 
their duties and responsibilities prior to initiating the entry operation. The Entry Supervisor will review the 
complete entry procedure with all team members prior to the work. The Entry Supervisor will also verify 
the availability of rescue services. 
 
4.2 PRCS Entry Permits 
 
A PRCS Entry Permit is required to be completed for each individual PRCS entry operation (Exception:  
Multiple entries of an individual PRCS during a single work shift can be covered by a single Permit). The 
Permit provides the means for documenting: 

• The identities and roles of all individuals involved in the entry operation. 

• Equipment used for performance of the entry (monitoring instruments, extraction equipment, etc.). 

• Pre-entry and operational monitoring results. 

• Other relevant workplace conditions or events related to the entry operation (e.g., vault isolation 
procedures). 

 
The Permit also provides the documented basis for re-classification of any PRCS as non-permit required 
(for purposes of the particular entry operation) based upon pre-entry monitoring procedures. Each Permit 
will be signed and authorized by the Entry Supervisor. At the completion of the entry operation the Permit 
will be field as part of the project records. 
                                                           
1 Note:  The Entry Supervisor can serve as the Primary or Secondary Attendant, but cannot perform work as the PRCS Entrant. 
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A copy of Earth Tech’s PRCS Entry Permit form is provided in Attachment 2. 
 
4.3 Entry Procedure 
 
• Carefully remove any access doors or covers.  Check the area around the seal to ensure that no 

flammable situations exist prior to door or cover removal.  Note: Always check for oxygen levels first 
if the meter does not measure simultaneously.  Low oxygen levels can cause LEL readings to be 
incorrect. 

 
• Don any required PPE. 
 
• Upon removal of the access cover/door, check the immediate atmosphere using remote testing 

procedures to ensure the immediate atmosphere is safe.  If any of the parameters being tested are 
outside the action level, do not enter.  Use exhaust ventilation to either remove the contaminant(s) or 
to correct the oxygen-deficient atmosphere. 

 
• If the initial test(s) are within allowable ranges, slowly enter the space, continually testing the 

atmosphere in front and to the sides.  In stratified atmospheres (i.e., vertical entries), testing will be 
done 4 feet in advance of the direction of travel.  Travel speed will allow for adequate instrument 
response time. The entire area where work is to be performed will be tested prior to performance of 
any work. 

 
• Perform the work.  Place the direct read instruments in a location that will not interfere with the work, 

allow for continual monitoring, and allow for noting any alarms that may be activated. 

• Upon work completion, pick up all equipment and leave the space. 

 
4.4 Exit Procedure 
 
• Replace all access covers. 

• Ensure all signs are visible and legible. 

• Remove all lockout/tagout equipment. 

• Note on the Permit any problems encountered while in the space. 

• Finish the Permit and turn it in to the Entrant Supervisor. 

• The Entrant Supervisor will inspect the Permit for completion and investigate any noted problems.  
Actions taken to correct noted problems will be discussed with all authorized entrants and attendants 
for future implementation. 

• The completed Permit will be maintained on file as required in this section. 
 
5.0 Alternate Entry Procedures 
 
As noted above, after determining whether a location is a confined space, an evaluation is performed to 
determine the potential hazardous conditions present.  If the only hazardous conditions present are 
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exposure to airborne contaminants, and if these contaminant levels are adequately controlled by local 
exhaust ventilation, then alternate entry procedures can be used. 
 
Alternate entry procedures allow for entry into a confined space without the need for an attendant or 
emergency extraction equipment.  In addition, a full Confined Space Permit is not required to be 
completed; only documentation (e.g., logbook) as to who entered, when entered, and what the 
atmospheric measurements were prior to entry is required. 
 
In order to use alternate entry procedures for a given space, the confined space will initially be designated 
as a permit-required confined space, and full entry procedures as required above will be implemented.  
After collection of sufficient data, a review of the air monitoring data will be performed.  If the data shows 
all air sampling data is within acceptable ranges and/or below the substance action levels, then the space 
can be designated as allowing alternate entry. 
 
Entry into confined spaces designated for alternate entry will still require the entrant to perform initial 
atmospheric testing prior to entry, as well as periodic measurements while inside the space.  If the 
measured atmospheric contaminant levels exceed established criteria, the employee will exit the space, 
and will not re-enter without either correcting the condition from outside the space or, if entry is required, 
using full permit-required entry procedures. 
 
 
6.0 Confined Space Entry Training 
 
Personnel participating in the entry of any permit-required confined space must first complete initial 
confined space entry training. In addition, personnel will receive site-specific training covering confined 
space entry procedures associated with the work site. 
 
6.1 Initial Training 
 
Personnel will not be permitted to perform entry of any permit-required confined space prior to completing 
this training. The training will be administered or approved by the SH&E Department, and will consist of 
the following elements: 

• Orientation regarding the differences between a confined space and a permit-required confined space 
(PRCS). 

• Review of applicable regulatory requirements (29 CFR 1910.146). 

• Air monitoring instrumentation and monitoring methods. 

• Use of respiratory protection and PPE during PRCS operations. 

• Entrant duties during PRCS entries. 

• Attendant duties during PRCS entries. 
 
Initial training is expected to take approximately 4 hours, and is intended only to qualify personnel to 
perform the duties of general PRCS entry duties. This training must be supplemented by site/procedure-
specific training prior to any new entry operation. 
 
6.2 Site/Procedure-Specific Training 
 
Because entry procedures will be specifically developed for individual PRCSs, personnel will require 
training in the specific procedure(s) prior to on site implementation. Training must be conducted by a 
member of the SH&E Department or an approved alternate and be documented. 
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7.0 RECORDKEEPING 
 
• Inventories of confined spaces will be maintained until one year past project completion. 

• Confined Space Entry Permits will be maintained for a minimum of one year. 

• Any airborne measurements that represent employee exposure will be maintained in accordance with 
SH&E 111 Employee Exposure Monitoring Program. 

• All Entry Permits will be reviewed annually by a trained entrant supervisor to determine if procedures 
are being followed and are adequate to protect employees.  If necessary, the entry procedures will be 
modified to ensure personnel are protected when entering locations. 

 
 

8.0 REFERENCES 
 
SH&E 111 – Employee Exposure Monitoring Program 
 
SH&E 211 – Walking–Working Surfaces Protection 
 

9.0 ATTACHMENTS 
 
Attachment 1 – Confined Space Hazard Assessment Form 
Attachment 2 – PRCS Entry Permit Form 



Earth Tech Confined Space Hazard Assessment Form 
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Space Name/Description (1 confined space per form): 

Hazards Expected Entry Conditions 

Yes/No/N/A Type Yes/No/N/A Condition 
 Explosive / Combustion Hazard  Confined Space Entry Permit posted 
 Exposed Electrical Circuits  Oxygen 19.5 – 23.5% 
 Unguarded Machine Parts  Explosivity <l0% LEL 
 Atmospheric Hazard  Airborne contaminant levels less than Action Limit/PEL 
 Potential Atmospheric Hazard  No engulfing material in space 
 Thermal Hazard  No hazardous chemicals or material 
 Chemical Hazard  Drained – Flushed 
 Fall Hazard  Rescue team available on site 
 Engulfment Hazard  Ventilation established & maintained 
 Converging Walls Entry & Rescue Equipment Required 
 Floors Slope-Small Cross-Section   Yes/No/N/A Type 
 Slip Hazard  Full-Body Harness 

Entry Path  Tripod 
Yes/No/N/A Type  Man Winch 

 Side Entry  Fall Arrest Unit 

 Bottom Entry  Emergency Retrieval Line 
 Top Open Entry  Atmospheric Monitor 
 Top Manhole Entry  Blower & Hose 
 Hinged Hatch  Intrinsically Safe Drop Light 

 Communication Gear 
 Ladder 
 Hand Held Radios 
 Portable Lighting 

Comments: 

 Floor Level Opening Barrier 
Diagram: 

Form Completed By: 
 

 
Name:     Signature:      Date: 



Earth Tech PRCS Entry Permit Form 
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1. Permit space to be entered:     Project Name & No.:      
2. Purpose of entry:           
3.     Good on this date only:    From:                         AM/PM  To:     
AM/PM 
      Authorized Entrants:                 Authorized Attendants:           Entry Supervisor: 
              
              
              
 
5.  Hazards within the permit space:           
              
      
 
6.   Permit Space Preparation 
 1.     Work area isolated with signs/barriers? __________Yes __________No 
 2.     All energy sources locked/tagged out? __________Yes __________No 
 3.     All input lines capped/blinded? __________Yes __________No 
 4.     Permit Space contents drained/flushed/neutralized? __________Yes __________No 
 5.     Permit Space cleaned/purged? __________Yes __________No 
 6.     Ventilation provided 30 minutes before entry? __________Yes __________No 

 
7. Initial atmospheric testing. 
     Reading  Time  Acceptable level 
 Oxygen%   _______  _______  _____________ 
 LEL   _______  _______  _____________ 
 Other Contaminants  _______  _______  _____________ 
 Other Contaminants  _______  _______  _____________ 
 Other Contaminants  _______  _______  _____________ 
 
8. 

Test (s) To Be Taken Permissible 
Entry Levels 

Test 1 Test 2 Test 3 Test 4 

A.  Percent of Oxygen 19.5% to 23.5%     
B.  Explosivity <10% LEL     
C.      
D.      
E.      

Name of Tester      
 

Test Times      
 
9. Rescue Services (circle one)   On Site   Off Site 
      
     Phone # for Rescue Services or means of summoning: 
                   
                    
10.   Communication devices and procedures to be used during entry: 
                   
                    
 
11.   Safety Equipment required for entry: 
 
 PPE  N/A (   ) YES (   )  Specify_____________________________________________ 
 Testing Equipment N/A (   ) YES (   )  Specify_____________________________________________ 
 Alarm System N/A (   ) YES (   )  Specify_____________________________________________ 
 Rescue Equipment N/A (   ) YES (   )  Specify_____________________________________________ 
 Other  N/A (   ) YES (   )  Specify_____________________________________________ 
 
12. Additional Permits Required: 
 Hot work:   Yes   No 
 Other:   Yes   No 
 
13.  Permit Authorization 
 I certify that I have inspected the work area for safety and reviewed all safety precautions recorded on this permit. 

 Permit Authorization by entry Supervisor (Signature):     Date/Time_______________ 



 
PROCEDURE NO. SH&E 119 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  October 2005 

 
LOCK-OUT / TAG-OUT PROGRAM 

 
PREVIOUSLY   ENV 518 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
To establish the minimum requirements for Earth Tech employees to perform equipment lockout 
and tagout (LO/TO) operations.  
 
 
2.0 SCOPE 
 
Lock-out/Tag-out (LO/TO) is the process used to prevent injuries by controlling energy sources 
such as electrical power, hydraulic fluid under pressure, compressed air, steam, energy stored in 
springs, potential energy from suspended parts, or any other source that may cause unexpected 
movement when it is necessary to perform work on the system. LO/TO also applies to similar 
functions performed on systems containing hazardous materials. 
 
 
3.0 DEFINITIONS 
 
 
Energy Source:  Any electrical, mechanical, hydraulic, pneumatic, chemical, radiation, thermal, 
or compressed gas energy source; energy stored in springs; and potential energy from 
suspended objects (gravity) that may injure personnel, cause property damage, and/or cause a 
release of hazardous substance to the environment. 
 
Isolation:  A physical activity using a device which prevents the transmission or release of 
energy.  Examples of devices used to isolate equipment/systems include, but are not limited to:  
restraint blocks, electrical circuit breakers, disconnect switches, fuses, slip gates, slip blinds, or 
double valves.  Control circuit devices, motor controllers, etc., are not acceptable isolation 
devices. 
 
Locking Device:  A device that utilizes a lock, key, and identification number to hold an energy 
isolation device in the safe position for the purpose of protecting personnel. 
 
Lockout: The use of a locking device to ensure that an energy-isolating device and the 
equipment it controls cannot be operated until the lockout device is removed. 
 
Tagout: The use of a warning device to establish that an energy-isolating device and the 
equipment it controls may not be operated until the tagout device is removed. 
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4.0 PROCEDURE 
 
All potential sources of energy must be isolated prior to work on any equipment capable of 
transmitting that energy. This isolation can be anything from turning off a circuit breaker to 
blocking open a power press. Once the energy source is isolated, steps then must be taken to 
ensure that the isolation technique is not discontinued until the employee is done with his/her 
work. This is accomplished through the use of locks to secure access to the system, and/or 
placing warning tags at the isolation point. The use of tags for energy control is only authorized 
where the use of lock-out devices is impractical or otherwise cannot be performed. 
 
LO/TO of energy sources must be performed only by the employee doing the work. If more than 
one employee is involved, either each individual employee must use his/her own lock (multiple 
lockout), or a group lockout can be performed by the employees’ supervisor/foreman. The locks, 
tags, and equipment shall not be tampered with by any employee. Only the person originally 
locking and tagging the equipment is authorized to remove the locks and tags. If the employee 
who placed the lockout/tagout device/sign subsequently no longer works for the company, only 
the supervisor/foreman can remove the locks and tags (Attachment 1). 
 
4.1  Shift Change Procedures 

If ongoing work requires carryover from shift to shift, or transfer of responsibility between 
employees, personnel will observe the following: 
 
• The employee(s) who originally performed the lockout shall walk through the lockout/isolation 

steps with the new worker. 

• At each isolation point the original worker shall remove his/her lockout/tagout device(s), to be 
immediately replaced by the new worker’s device(s). 

• Upon transfer of the lockout/tagout equipment, the new employee shall verify that the 
equipment is still isolated prior to continuation of work. 

Under no circumstances shall the original devices remain in place, and just the keys transfer. For 
supervisor/foreman and/or group lockouts, the same procedure shall be used with the oncoming 
supervisor/foreman. 
 
4.2 Removal of Unattended Lockout/Tagout devices 

Only the person(s) who placed the lockout/tagout devices on the system can remove the devices, 
unless: 
 
• The site supervisor has verified that the employee(s) is not on site (or is no longer employed 

at the site). 

• All reasonable efforts have been made to contact the employee (active employees only) to 
verify that the work is complete and the devices are about to be removed. 

• The site manager inspects the locked-out/tagged-out device and ensures that the equipment 
is capable of being safely re-energized. 

If all of the above apply, the locks and tags can be removed at the direction of the site supervisor. 
 
 
5.0 SPECIFIC LO/TO PROCEDURES 
Whenever possible, written procedures will be developed for the lockout and tagout of each piece 
of equipment that has potentially hazardous energy sources (except as noted below). Each 
procedure must be reviewed and approved by the SH&E Department prior to implementation. 
Specific written lockout/tagout procedures are not required if: 



 

SH&E 119: Lock-out / Tag-out   Page 3 of 10  

 
1. The equipment’s only potential energy source is electrical, and the unexpected startup of the 

equipment is controlled by unplugging the equipment from the electrical source, and the plug 
is under the exclusive control of the person performing the work. 

2. The machine has no potential for stored or residual energy, or re-accumulation of stored 
energy after shutdown. 

3. The machine has a single energy source that can be readily identified and isolated. If more 
than one energy source is present (e.g., gas and electric), then written procedures shall be 
developed. 

4. The isolation and locking out of the energy source completely de-energizes and deactivates 
the equipment. 

5. Servicing of the machine requires that its energy source must previously have been locked 
out and tagged out in accordance with this section. 

6. A single lock-out device achieves a locked out condition. 
 
5.1 Procedure Outline 
 
All LO/TO procedures will be prepared to meet the following steps: 
 
• Identify type and magnitude of energy. Discuss with all crew members prior to initiating 

procedures. 

• Notify affected employees that the machine/equipment will be shut down and locked out for 
servicing. Shut down machine/equipment by normal stopping procedure. 

• Identify all energy-isolating device(s) for the machine or equipment being serviced. 

• Lock out each device with individual locks. Tag out only if a device is not capable of being 
locked out. 

• Relieve or restrain stored and/or residual energy. 

• Verify the isolation of equipment. 

• Perform work. 

• Check work area to remove non-essential items and ensure equipment components are 
intact. 

• Check work area to ensure all personnel are removed from the area. 

• Verify that the controls are in neutral (off). 

• Remove lockout device(s). 

• Notify affected employees that the machine/equipment is ready for use. 

• Reenergize the machine or equipment 
 
5.2 Emergency Lock Removing Procedures 
 
This procedure will only be used in an emergency situation, defined as: an event that may cause 
injury, fire, explosion, over exposure or other hazards to the general public, the environment or 
personnel.  In the event that a lock must be removed by a person other than the person who 
placed the LO/TO, the following lock removing procedure will be followed: 
 
• Except in emergency conditions, the lock and tag may only be removed by the employee who 

placed them. In an emergency it is the employer has direct responsibility to investigate and 
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verify that all equipment and material in relation to the work have been completed and/or put 
into a safe configuration.  The employer also has the responsibility to ensure all his/her 
personnel have been removed from the hazardous location. 
 

• Such an investigation will normally include an attempt by the employer to contact the person 
that originally provided LO/TO to verify he or she is no longer in the hazardous location, or is 
aware that the LO/TO is being removed.  A physical walk down of the equipment/system may 
be required to ensure employees are not exposed. 
 

• Upon verification by the employer, the Emergency LO/TO Removal Form (Attachment 2) will 
be prepared.  Earth Tech will give final approval for the removal of the LO/TO devices.  The 
Emergency Lock Removal Forms will be kept at the employer and must be readily available.  
 

• Under emergency conditions where operation of the equipment/system is critical to the safety 
of others or the environment, the LO/TO may be removed by the plant operations supervisor 
on that shift after fulfilling the requirements of and completing the Emergency LO/TO 
Removal Form.  
 

• Whenever a LO/TO is removed for emergency purposes by anyone other then the employee 
who placed the LO/TO, that person and all affected personnel must be contacted prior to the 
start of their next shift to inform them that the equipment/system is no longer locked 
out/tagged out. 
 

• Additional LO/TO forms and copies (e.g., Permit Annual Review, Equipment-Specific 
Procedure Annual Review, etc.) will be based on specific operations and identified risk(s). 

 
 
6.0 NON-SPECIFIC LO/TO PROCEDURES 
 
In the absence of an equipment-specific LO/TO procedure, the following procedures can be used 
as an acceptable substitute. The use of these procedures can be initiated only with the approval 
of the SH&E Department. 

 
6.1 Process Equipment 

• Determine what energy sources are present, such as electrical, gas, pressurized systems 
(e.g., steam, water, and hydraulics), heated fluids or gas (e.g., steam, hot water), and gravity 
(e.g., presses, elevated vehicles). 

• Determine which of these sources requires isolation to perform the work. 

• Determine the locations where each energy source for that piece of equipment can be turned 
off/isolated AND be locked out. For example, if a machine has an on/off button, pushing the 
button to the off position is not sufficient isolation, since the button cannot be locked out. You 
must then either unplug the equipment or find, close, and lock out the circuit breaker or 
electrical switch supplying the machine. 

• Make sure anyone in the area knows you are about to turn off and lock out the equipment, 
and then close the isolation devices. Once closed, lock out the isolation devices so they 
cannot be inadvertently opened. 

• Place an appropriate tag on each lock out device, with the appropriate warning (e.g., Do Not 
Open, Do Not Start) and a means of identifying who has performed the lockout. 

• Once everything is locked out, verify that the isolation was successful by following 
manufacturers’ directions or standard trade practice. Means of determining whether isolation 
was successful include: 
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o Try to turn the equipment on. 
o Use pressure relief valves. 
o Try to ignite the pilot light. 

• Perform the necessary work. 

• Ensure all tools and parts are removed from the work area. 

• Remove the tags and locks used to isolate the various energy sources. 

• Open up each isolation source. For fluid or gas systems, check for leaks at the area the work 
was performed as necessary. 

• Inform personnel in the area that the lockout/tagout systems have been removed. 

• If additional work is required (e.g., repair of leak, fine tuning of work), the lockout/tagout 
procedure must be re-established. Under no circumstances shall work be performed on the 
equipment without prior isolation of the energy sources. 
 

6.2 Electrical Systems 

Earth Tech personnel will provide lockout/tagout services in low voltage situations only (voltage is 
below 600 volts). For high voltage (above 600 volts) Earth Tech will subcontract operations to an 
electrical subcontractor, who will be required to provide documentation of their high voltage 
certification. 
 
• Make sure the equipment to be worked on is turned off. 

• Locate the source of the electrical supply, and isolate the equipment. This can be 
accomplished by: 

o Turning the appropriate circuit breaker off. 
o Unplugging the equipment. 
o Disconnecting the source from the battery (e.g., pulling cables from automotive 

batteries). 

• Lock the isolation circuit in the closed position using an appropriate locking device and a 
unique lock and key system. 

• Tag the locked out circuit. The tag used shall warn against the hazard (e.g., Do Not Start), 
and include a means of identifying the employee who installed the tag and lock. 

• Go back to the equipment and try to turn it on to ensure that the proper source has been 
isolated. If the machine turns on, reverse the above steps (2-4), and start again until the 
proper circuit is isolated. 

• Perform the required work. 

• Upon completion of the work, inspect the area to ensure all tools and parts are removed. If 
tools or parts are noticed after the energy source is no longer locked out, steps 1-5 MUST be 
performed again prior to retrieval of the tools/parts. Under no circumstances shall the items 
be retrieved without the equipment being locked out. 

• Remove the tag and lock. 

• Turn on the closed circuit following the appropriate procedures (or reconnect the battery 
cables). 

• Turn the equipment on to verify operation. 
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6.3 Pressurized Water or Air/Gas 

• Turn the appropriate valve upstream from the area of work to the off position (closed). Note: if 
steam or water can enter the pipe from the normal downstream side, either verify that the 
check valve is operating properly, or ensure that all necessary valves have been closed to 
stop all fluid or steam flow into the section to be worked. 

• Using the appropriate device, lock the valve(s) in the closed position, using a unique lock and 
key. 

• Tag the locked-out valve(s). The tag shall warn against the hazard (Do Not Open) and 
include a means of identifying the employee who installed the lock and tag. 

• Allow the system to be worked to cool down (in the case of steam or hot water). 

• Relieve the pressure in the system, and then drain any fluid from the system. If the system is 
not equipped with a pressure relief or drain system, make sure the pipes are cool to the 
touch, and slowly open and drain in accordance with standard trade practice. 

• Once the system has been bled to atmospheric pressure, the pipes or lines shall be 
disconnected, blinded, or closed by a valve and locked out and/or tagged accordingly. 
Observe line entry procedures when first opening the line. 

• Perform the necessary work. 

• Ensure all sections are secure and closed. 

• Remove the tag and lock. 

• Slowly open the valve, stopping when water or steam flow has started. Observe the work 
performed to make sure no leaks are evident. If there are no leaks, then the valve can be 
completely opened. If leaks are observed, then re-close the valve, and follow steps 2-5 above 
to reapply the LO/TO to the system. 

 
 
7.0 TRAINING AND REVIEW 
 
7.1 Annual Program Review  
 
At least annually, an independent authorized employee who is not involved in the procedure 
being inspected must conduct and document a review and inspection of the Energy Control 
Program specific to the identified facility. The inspection should include a meeting with authorized 
employees and any other affected employees. 
 
The inspection procedure must include the following elements. 
 
• Where lockout is used, discuss the authorized employee’s responsibilities under the 

lockout/tagout program with the inspector. 
• Hold group meetings with the authorized employee who is performing the inspection and all 

authorized employees who implement the procedure. 
• Where tagout is used, discuss the authorized employee’s responsibilities under the 

lockout/tagout program and the limitations of the tagout system. 
• If deficiencies are noted during the inspection, corrective actions and retraining of employees, 

as necessary, must be performed immediately. 
• The inspector shall provide a copy of all inspection documentation to the applicable Earth 

Tech Manager for review and filing. 
 
These inspections shall at least provide for a demonstration of the procedures and may be 
implemented through random audits and planned visual observations. These inspections are 
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intended to ensure that the energy control procedures are being properly and consistently 
implemented. 
 
7.2 Training 
 
• The SH&E Department will provide direction and assistance on employee training as required 

by the energy control regulations (OSHA 29 CFR 1910.147). 
 
• Managers will ensure that only appropriately trained personnel are assigned to maintain or 

service equipment subject to lockout/tagout procedures, and contact the SH&E Department 
to determine training requirements. 

 
 

8.0 ATTACHMENTS 
 
Attachment 1 - Lock and Tag Removal Form 
 
Attachment 2 - Emergency Lock Removal Form 
 
 
9.0 REFERENCES 
 
SH&E 118 – Confined Space Entry Program 
 
SH&E 121 – Electrical Safety Program 
 



 
Earth Tech Lock and Tag Removal Form 
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TAG 
NUMBER LOCK NUMBER LOCATION USED COMPONENT 

AFFECTED 
DATE/TIME 
ATTACHED 

MANAGER / 
SUPERVISOR 

DATE/TIME 
RETURNED 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



Emergency Lock Removal Form  
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This form will only be used in an emergency situation.  For this Form, an emergency is defined as: an event 
that may cause injury, fire, explosion, over exposure or other hazards to the general public, the environment 
or personnel. 
 
1.   NAME of personnel who’s LO/TO is to be removed: 

 

2.   METHOD(s) used to contact personnel who’s LO/TO is to be removed:  
 
 
3.   LOCATION of LO/TO: 
 

4.   REQUIRED CONTACTS: Contact the following Earth Tech personnel to locate affected contractor personnel: 
Contact Name 1: 

Office Phone # Home Phone # Pager # Cell # 

    
Contact Name 2: 

Office Phone # Home Phone # Pager # Cell # 

    
Contact Name 3: 

Office Phone # Home Phone # Pager # Cell # 

    
Contact Name 4: 

Office Phone # Home Phone # Pager # Cell # 

    
5.   NOTIFICATION: 
 
An Earth Tech representative has been contacted…………………………………………………………………………...  Yes     No 
 
Notification Verified By:      (Initial) OR, the special conditions for not contacting Earth Tech are as follows: 
_______________________________________________________________________________________________________ 
_______________________________________________________________________________________________________ 

 
6.   WALK DOWN: 
 
A walk-down of the equipment / system has been performed to ensure all personnel are removed from hazardous  
locations. ………………………………………………………………………………………………………………………….  Yes     No 
 
Notification Verified By:                       (Initial) 
 
 Print Name Signature Date 
Project Manager 
 
 

 
 

  

SH&E Representative 
 
 

 
 

  

AFTER COMPLETION OF THESE STEPS, THE LOCK AND TAG MAY BE REMOVED 
This form must be provided to the Earth Tech Project Management Team (PM and SSO) so the effected employee can be 

notified that his/her Look-Out /Tag-Out has been removed 
 
 
 



Emergency Lock Removal Form  
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LOCK REMOVAL PROCEDURE 

 
Emergency Lock Removing Procedures:   In the event that a lock must be removed by a person other than the 
person who placed the LO/TO, the following lock removing procedure shall be followed: 

1. Except in emergency conditions, the lock and tag may only be removed by the employee who placed them. 
In an emergency it is the employer has direct responsibility to investigate and verify that all equipment and 
material in relation to the work have been completed and/or put into a safe configuration.  The employer also 
has the responsibility to ensure all his/her personnel have been removed from the hazardous location. 

2. In an investigation shall normally include an attempt by the employer to contact the person that originally 
provided LO/TO to verify he or she is no longer in the hazardous location, or is aware that the LO/TO is being 
removed.  A physical walk down of the equipment/system may be required to ensure employees are not 
exposed. 

3. Upon verification by the employer of a and b above, the Emergency LO/TO Removal Form  will be 
prepared. Earth Tech (when applicable) will give final approval for the removal of  the LO/TO devices . The 
Emergency Lock Removal Forms shall be kept by the SSC and  must be readily available. 

4. Under emergency conditions where operation of the equipment/system is critical to the safety of others or the 
environment, the LO/TO may be removed by a Supervisor or Subcontractor Supervisor after fulfilling the 
requirements of, and completing the Emergency LO/TO Removal Form.  

5. Whenever a LO/TO is removed for Emergency purposes by anyone other then the employee who placed the 
LO/TO. The employee and all effected personnel must be contacted prior to the start of his/her next shift to 
inform them that the equipment/system is no longer Locked Out Tagged Out. 
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All hazardous chemicals, even those purchased at local stores, must be accompanied with a MSDS. If a 
vendor cannot provide a MSDS at the time of procurement, the material should not be purchased. 
 
 
7.0 REFERENCE 
 

• SH&E 002 - Corporate SH&E Structure and Responsibilities 
• SH&E 203 - Accident Prevention Program / Requirements for SH&E Documentation 

 
 



 
PROCEDURE NO. SH&E 120 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  October 2005 

 
Fall Protection Program  

 
PREVIOUSLY   CP 410 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
To establish the minimum requirements for Earth Tech to protect workers potentially exposed to 
falls from elevated work locations. 
 
 
2.0 SCOPE 
 
This procedure applies, in its entirety, to all Earth Tech projects unless a variance from its 
requirements is granted by the SH&E Department. 
 
 
3.0 DEFINITIONS 
 
Body Harness:  Straps secured about the employee in a manner that will distribute the fall-arrest 
forces over the thighs, pelvis, waist, chest and shoulders with means for attaching it to other 
components of a personal fall-arrest system. 
 
Controlled Access Zone (CAZ):  An area in which certain work (e.g., overhand brick laying) may 
take place without the use of guardrail systems, personal fall-arrest systems, or safety net 
systems; and access to the zone is controlled.   

 
NOTE:  Inspection activities conducted within the CAZ, directed at observation of overhand bricklaying, or other 
leading edge work conducted under a fall protection plan, is not included under the exemption for work in a CAZ; i.e., 
inspectors or engineers within a permitted CAZ must be protected from falling by a personal fall protection system. 

 
Dangerous Equipment:  Equipment (such as pickling or galvanizing tanks, degreasing units, 
machinery, electrical equipment, and other types) which, as a result of form or function, may be 
hazardous to employees who fall onto or into such equipment. 
 
Guardrail System:  A barrier erected to prevent employees from falling to lower levels. 
 
Personal Fall Protection System:  A system used to arrest an employee in a fall from a working 
level.  It consists of an anchorage, connectors, a body belt or body harness and may include a 
lanyard, deceleration device, lifeline, or suitable combinations of these. 
 
Qualified Person:  One who is capable of identifying existing and predictable fall-related hazards 
in their surroundings or working conditions, which are hazardous or dangerous to employees, and 
who has authorization to take prompt corrective measure to eliminate them. 
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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, but not including ladders, vehicles, or trailers, on which employees 
must be positioned to perform their job duties. 
 
 
4.0 PROCEDURE 
 
4.1 General Requirements 
 

• All Earth Tech employees and contractor employees on walking/working surfaces 6 feet 
or more above the immediate lower level shall be protected from falling by a guardrail 
system, safety net system, or personal fall-arrest system 100% of the time.  For 
employees and contractor personnel engaged in activities covered under the General 
Industry Standard, protection as noted above is required at 4 feet. 

• Use of body belts (safety belts) as part of personal fall-arrest systems is prohibited. 

• Employees shall wear hard hats at all times in accordance with SH&E 113 – PPE. 

• Toeboards, screens, or guardrail systems shall be erected to prevent objects from falling 
from higher levels. 

• A canopy structure shall be erected, and potential falling objects located on higher levels 
shall be kept far enough from the edge so that they would not go over the edge if they 
were accidentally displaced. 

• The area(s) onto which objects could fall shall be barricaded, employees shall be 
prohibited from entering the barricaded area, and potential falling objects located on 
higher levels shall be kept far enough from the edge so that they would not go over the 
edge if they were accidentally displaced. 

• Inspection and test records for fall protection equipment shall be maintained in the project 
records at the site. 

 
4.2 Guardrail Systems 
 

• When guardrail systems are used, they shall meet the requirements given in 29 CFR 
1926.502(b). 

• The top edge of the guard rail shall be from 39 inches to 45 inches above the 
walking/working surface.  When employees are using stilts, the minimum height of the top 
rail shall be increased by the height of the stilts. 

• Midrails, screen, or mesh shall be installed unless there is a wall or parapet wall at least 
21 inches high outside of the guardrail. 

• Guardrails shall be constructed to withstand a lateral or downward vertical force of 200 
pounds without failure.  Midrails, screen, mesh, or equivalent shall be constructed to 
withstand a lateral or downward vertical force of 150 pounds without failure.  Guardrails 
constructed in accord with Appendix B to Subpart M of 29 CFR 1926, shall be considered 
adequate. 

• Guardrail components shall be smooth and free of projections. 

• Top rails and midrails shall be at least 1/4 inch in diameter or thickness.  When wire rope 
is used for top rails, it shall be flagged with high visibility material at not more than 6-foot 
intervals. 
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4.3 Safety Net Systems 
 

• When safety nets are used, they shall be installed as close as possible under the 
walking/working surface, but never more than 30 feet below the surface.  The fall area 
between the working level to the net shall be unobstructed. 

• The perimeter of the net shall extend beyond the edge of the walking/working surface as 
follows: 

 

 
• Nets shall be suspended above objects below the net so that the net does not contact 

lower objects when subjected to the drop test described below. 

• Safety nets and all supporting components shall be subjected to a drop test after the 
initial installation of the net and before being placed into service, after being relocated, 
after major repair, and every 6 months if left in place for that period.  The drop test shall 
be conducted using a 400-pound bag of sand, 30 ± 2 inches in diameter.  The sand bag 
shall be dropped into the net from the highest point employees will occupy on the working 
level, but not less than 42 inches above the net. 

• Instead of the drop test Earth Tech or the contractor, may certify that the safety net 
installation is in compliance with the requirements listed above.  If certification is to be 
made, the certification shall be made in compliance with 29 CFR 1926.502(c)(4)(ii). 

• Defective nets shall not be used.  Safety nets and components shall be inspected at least 
weekly for wear, damage, and deterioration.  Safety nets shall also be inspected following 
any fall into the net, and after any other incident that could affect the integrity of the net 
system.  Any defective components discovered shall be replaced and removed from 
service. 

• Materials, tools, scrap, etc., which have fallen into the net shall be removed as soon as 
possible, and at least before the next work shift. 

• The maximum size of any opening in the net, and between net panels, shall be 6 inches.  
Mesh crossings shall be secured to prevent enlargement of the mesh openings. 

• Each net and net section shall have a border rope for webbing.  The minimum breaking 
strength of the border rope shall be 5,000 pounds. 

 
4.4 Personal Fall Protection Systems 
 

• Connectors shall be drop-forged, pressed or formed steel, or made of equivalent 
materials.  Connectors shall have a corrosion-resistant finish, and all surfaces and edges 
shall be smooth to prevent damage to interfacing parts of the system. 

• Dee-rings and snaphooks shall have a minimum tensile strength of 5,000 pounds.  Dee-
rings and snaphooks shall be proof-tested to a minimum tensile load of 3,600 pounds 
without cracking, breaking, or taking permanent damage. 

Vertical distance from working level to 
horizontal plane of net 

Minimum required horizontal distance of 
outer edge of net from the edge of the 

working surface 

Up to 5 feet 

More than 5 feet up to 10 feet 

More than 10 feet 

8 feet 

10 feet 

13 feet 



SH&E 120: Fall Protection Program  Page 4 of 9  

• Snaphooks shall be the locking type, and designed and used to prevent disengagement 
of the keeper by the connected components. 

• On platforms such as suspended scaffolds with horizontal lifelines, devices used to 
connect to the lifeline shall be capable of locking in both directions on the lifeline. 

• Lifelines shall be protected against being cut or abraded.  Horizontal lifelines shall be part 
of a complete system designed, installed, and used under the supervision of a qualified 
person.   

• The system shall have a safety factor of at least two.  Lanyards and vertical lifelines shall 
have a minimum breaking strength of 5,000 pounds. 

• When vertical lifelines are used, each employee shall be attached to separate lifelines.  
For construction of elevator shafts, see 29 CFR 1926.502(d)(10)(ii). 

• Lifelines and lanyards that limit free fall distance to 2 feet or less shall be capable of 
sustaining a minimum tensile load of 3,000 pounds applied with the lifeline or lanyard in 
the fully extended position.  Lifelines and lanyards that do not limit free fall distance to 2 
feet or less, ripstitch lanyards, and tearing and deforming lanyards shall be capable of 
sustaining a minimum tensile load of 5,000 pounds applied with the lifeline or lanyard in 
the fully extended position. 

• Ropes and straps used in lanyards, lifelines, and strength components of body harnesses 
and belts must be made from synthetic fibers. 

• Anchorages used for attachment of personal protective equipment shall be independent 
of any anchorage being used to support or suspend platforms and capable of supporting 
at least 5,000 pounds per employee attached. 

• Personal fall protection systems shall limit the maximum arresting force on an employee 
to 1,800 pounds when using a body harness; limit free fall distance to 6 feet (4 feet in 
California) (where this maximum distance will not cause the employee to contact any 
lower level); limit deceleration distance to 3.5 feet; and be able to withstand twice the 
potential impact energy of an employee falling 6 feet or the maximum free fall distance 
permitted by the system. 

• Body harnesses and components shall not be used to hoist material or equipment. 

• Personal fall protection systems subject to impact loading shall be immediately removed 
from service, and inspected by a competent person prior to reuse. 

• Equipment and procedures to ensure a prompt rescue in the event of a fall shall be in 
place at work sites where elevated work locations exist. 

• Personal fall-arrest systems shall be visually inspected prior to each use for wear, 
damage, and other deterioration; defective components shall be removed from service. 

• Weekly inspections of each personal fall-arrest system will be performed and 
documented by each organization located at Earth Tech-controlled project sites.  The 
Harness/Lanyard Weekly Inspection Checklist (attached) or equivalent, as reviewed and 
accepted by Earth Tech will be used. 

• Personal fall-arrest systems shall not be attached to guardrail systems. 
 

4.5 Positioning Device Systems 
 

• Positioning devices shall be rigged so that an employee cannot free fall more than 2 feet. 

• Positioning devices 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. 
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• Connectors, dee-rings, and snaphooks shall comply with (c)(1), (2), and (3) above. 

• Positioning device systems shall be inspected prior to each use for wear, damage, and 
other deterioration; defective components shall be removed from service. 

• Body harnesses and components shall not be used to hoist material or equipment. 
 

4.6 Warning Line Systems 
 

• The warning line shall be erected around all sides of the roof work area. 

• When mechanical equipment is being used, the warning line shall be erected not less 
than 6 feet from the roof edge parallel to the direction of mechanical equipment 
operation, and not less than 10 feet from the roof edge which is perpendicular to the 
direction of mechanical equipment operation. 

• Points of access, material handling areas, storage areas, and hoisting areas shall be 
connected to the work area by an access path formed by two warning lines. 

• When the path to a point of access is not in use, a rope, wire, chain, or other barricade, 
equivalent in strength and height to the warning line, shall be placed across the path at 
the point where the path intersects the warning line. 

• Warning lines shall consist of ropes, wires, or chains, and supporting stanchions.  The 
rope, wire, or chain shall have a minimum tensile strength of at least 500 pounds. 

• The rope, wire, or chain shall be flagged at no more than 6-foot intervals with high 
visibility materials.  The line shall be attached to stanchions so that pulling on the line 
between stanchions will not result in slack being taken up in adjacent sections. 

• The lowest point (including sag) of the rigged warning line shall not be less than 34 
inches, and the highest point not more than 39 inches, above the walking/working 
surface. 

• Employees shall not be permitted in the area between a roof edge and warning line 
unless the employee is performing roofing work in that area. 

• Mechanical equipment used on roofs shall be used or stored only in areas where 
employees are protected by a warning line system, guardrail system, or personal fall 
arrest system. 

 
4.7 Controlled Access Zones (CAZ) 
 

• When used to control access to leading edge work, the CAZ shall be defined by a control 
line, or other means. 

• Control lines shall be erected not less than 6 feet nor more than 25 feet from the 
unprotected or leading edge, except when erecting precast concrete members.  In this 
case, the control line shall be not more than 60 feet from the edge, or half the length of 
the member being erected, whichever is less. 

• The control line shall extend along the entire length of the unprotected or leading edge, 
and shall be approximately parallel to the edge.  The control line shall be connected on 
each side to a guardrail system or wall. 

• The control line shall be flagged at no more than 6-foot intervals with high visibility 
materials.   

• The line shall have a minimum breaking strength of 200 pounds. 
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4.8 Safety Monitoring Systems 
 

• On leading edge operations, precast concrete erection work, or residential construction 
work, safety monitoring systems are permitted only for roofing operations on low-slope 
roofs, and where it is not feasible or would create a greater hazard to use a conventional 
fall protection system.  Except for roofing work on low-slope roofs, employees protected 
by a safety monitoring system shall also be covered by a fall protection plan (see Section 
4.11 below). 

• When safety monitoring systems are used, a competent person shall be designated to 
monitor the safety of other employees, and the monitor shall observe the following 
requirements: 

o The safety monitor shall be competent to recognize fall hazards. 

o The safety monitor shall warn employees when the employees are unaware of 
fall hazards, or when employees are acting in an unsafe manner. 

o The safety monitor shall be on the same walking/working surface and within sight 
of the employees being monitored. 

o The safety monitor shall be close enough to orally communicate with the 
employees being monitored. 

o The safety monitor shall not have other duties that interfere with the monitoring 
function. 

• Mechanical equipment shall not be used or stored in areas where safety monitoring 
systems are being used on low-slope roofs. 

• Employees not covered by a fall protection plan, or not performing roofing work on low-
slope roofs, shall not be permitted in areas where employees are protected by a safety 
monitoring system. 

• Employees protected by a safety monitoring system must promptly obey directions from 
the safety monitor. 

 
4.9 Floor, Roof, and Other Walking/Working Surfaces 
 

• Covers in roadways, and vehicular aisles shall be capable of supporting at least twice the 
maximum axle load of the largest vehicle expected to cross over the cover. 

• All other covers shall be capable of supporting at least twice the weight of employees, 
equipment, and materials that may be imposed on the cover at any one time. 

• All covers shall be secured when installed so as to prevent accidental displacement by 
the wind, equipment, or employees. 

• All covers shall be color-coded, or marked with the word "Hole" or "Cover" to provide 
warning of the hazard.  (This does not apply to cast manhole covers or steel grates used 
on streets or roadways.) 

 
4.10 Protection From Falling Objects 
 

• Toeboards used as falling object protection shall be erected along the edge of the 
overhead working level for a distance sufficient to protect employees below.  Toeboards 
shall be capable of withstanding a 50-pound force outward or downward at any point on 
the toeboard. 
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• Toeboards shall be at least 3½ inches in height, and the gap between the working 
surface and bottom of the toeboard shall not be greater than ¼ inch.  Toeboards shall be 
solid, or have openings less than 1 inch in greatest dimension.  Where tools, material, or 
equipment exceed the height of the toeboard, paneling or screening shall be added to 
protect employees below. 

• Guardrail systems used as falling object protection shall have openings small enough to 
prevent passage of potential falling objects. 

• Falling object protection during overhand bricklaying work shall comply with 29 CFR 
1926.502(j)(6). 

• Canopies when used as falling object protection shall be strong enough to prevent 
collapse, and to prevent penetration by any objects which may fall onto the canopy. 

 
4.11 Fall Protection Plan 
 

• Fall protection plans shall be used only when it is not feasible to use conventional fall 
protection equipment, or when its use would create a greater hazard, and only for leading 
edge work, precast concrete erection work, or residential construction work. 

• The plan shall be prepared by a qualified person, must be site-specific, and must be kept 
up to date.  All changes to the plan must be approved by a qualified person.  A current, 
approved copy of the plan shall be maintained at the site. 

• A competent person shall supervise implementation of the plan.  The plan shall include 
the reasons why conventional fall protection systems are not feasible, or would increase 
hazards to employees. 

• The plan shall identify alternative measures taken to reduce fall hazards that cannot be 
handled with conventional fall protection (e.g., use of scaffolds, ladders, elevating work 
platforms, etc.). 

• The plan shall identify each area where conventional fall protection methods cannot be 
used.   

• These areas shall be classified as controlled access zones.  A safety monitoring system 
shall be implemented for the controlled access zones. 

• The plan must identify by name or other unique identifier all employees authorized to 
enter the controlled access zone.  All other employees shall be prohibited from entering. 

• All falls and near misses shall be investigated to evaluate the effectiveness of the plan.   

• Deficiencies identified in the plan shall be corrected. 
 

4.12 Employee Training 
 

• All employees exposed to fall hazards shall be trained to recognize fall hazards, and on 
ways to minimize the hazards. 

• Each employee shall be trained by a competent person qualified in the following areas: 

o The nature of fall hazards in the work area. 

o The correct procedures for installing, inspecting, and disassembling fall 
protection systems. 

o The use and operation of fall protection systems to be used. 

o Each employee's role in the safety monitoring system, if this system is used. 

o The limitations on the use of mechanical equipment on low-slope roofing jobs. 
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o The correct procedures for the handling and storage of equipment and materials, 
and installation of overhead protection. 

o Each employee's role in the fall protection plan, if this option is used. 

o The OSHA fall protection standards. 

• The employee training described above shall be certified in writing by the employer.  The 
certification shall include the name of the employee, the date of the training, and the 
signature of the training instructor or the employer.  If the employer uses training provided 
by another employer, or training provided prior to February 6, 1995, the employer's 
certification shall indicate the date the employer determined the prior training was 
adequate, rather than the date the training was performed.  The latest training 
certification shall be maintained by the employer. 

• Employees suspected of not having the understanding or skills required shall be 
retrained.  Other circumstances that require retraining include: changes in the workplace 
that make earlier training obsolete; changes in the types of fall protection systems used; 
and observed inadequacies in an employee's use or understanding of fall protection 
systems. 

• Employee training certifications shall be maintained at the site.  Copies of certifications 
for ET employees shall be forwarded to their Environmental, Safety and Health 
Administrator (EHSA), for entry into the eTracking database. 

 
 
5.0 ATTACHMENTS 
 
Attachment 1 - Monthly Harness/Lanyard Inspection Checklist 
 
6.0 REFERENCES 
 
SH&E 105 - Procedure Variance 
SH&E 113 – Personal Protective Equipment 
 



Monthly Harness and Lanyard Inspection Form 
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INSTRUCTIONS: 

1. A qualified person as identified by the subcontractor must perform inspection of safety harnesses and lanyards. 
2. All safety harnesses and lanyards used at Earth Tech-controlled project sites are required to be physically inspected prior to 

initial use. 
3. Prior to initial use and monthly documentation of harness and lanyard inspections will be performed using this checklist. 
4. Visual inspection of assigned harnesses and lanyards are to be performed prior to each use 
5. Any harness or lanyard not meeting the criteria below is to be removed from service. 
 Attach additional checklists as necessary. 
 

Safety Harness Manufacturer and Serial No. 
[Indicate type: Harness(H) – Lanyard (L)] 

Safety Harness Manufacturer and Serial No. 
[Indicate type: Harness(H) – Lanyard (L)] 

1. 
 

Pass 
 Yes   No 

6. Pass 
 Yes   No 

2. 
 

Pass 
 Yes   No 

7. Pass 
 Yes   No 

3. 
 

Pass 
 Yes   No 

8. Pass 
 Yes   No 

4. 
 

Pass 
 Yes   No 

9. Pass 
 Yes   No 

5. 
 

Pass 
 Yes   No 

10. Pass 
 Yes   No 

Webbing 
1.  Surface of webbing inspected for damage (hold webbing in an inverted U, inspecting webbing at 6-inch intervals)? .............  yes   no   n/a 
2.  Frayed edges, broken fibers, pulled stitches, cuts or chemical damage observed? .................................................................  yes   no   n/a 
3.  Tufts of worn webbing observed on surface of harness or lanyard? ........................................................................................  yes   no   n/a 
4.  Harness or lanyard condition evaluated according to manufacturer’s requirements? ..............................................................  yes   no   n/a 

Snaps and “D” Rings 
1.  Surfaces inspected for cracks and other defects? ....................................................................................................................  yes   no   n/a 
2.  Ring is not at a 90 degree angle and does not move independent of the body pad or saddle? ...............................................  yes   no   n/a 
3.  Tool loops and belt sewing inspected for broken or stretched loops? ......................................................................................  yes   no   n/a 
4.  Loop rivets inspected for thread separation or rotting on both sides of body pad belt? ............................................................  yes   no   n/a 
5.  Snaps inspected for hook and eye distortions, cracks, corrosion, or pitted surfaces? .............................................................  yes   no   n/a 
6.  Latch seated in snap nose properly and does not bind? ..........................................................................................................  yes   no   n/a 

Buckles 
1.  Grommets inspected and found to be unbroken, snug-fitting and free of distortions.................................................................  yes   no   n/a 
2.  No additional holes punched or cut to accommodate inadequate fit? ......................................................................................  yes   no   n/a 
3.  Buckle inspected for distortions or sharp edges? .....................................................................................................................  yes   no   n/a 
4.  Equipment not equipped with grommets inspected for torn or elongated holes? ......................................................................  yes   no   n/a 
5.  Outer and center bars of buckles are straight? .........................................................................................................................  yes   no   n/a 
6.  Equipped rollers turn freely on the frame of the buckle? ..........................................................................................................  yes   no   n/a 
7.  Rivets are tight and do not move, are not bent and are flat against the material? ....................................................................  yes   no   n/a 
8.  Rivets do not show signs of pitting, cracking or chemical erosion? ..........................................................................................  yes   no   n/a 

Rope and Straps 
1.  Rope inspected from end-to-end for fuzzy, worn, broken, or cut fibers? ..................................................................................  yes   no   n/a 
2.  Rope diameter uniform throughout entire length? ....................................................................................................................  yes   no   n/a 
3.  Straps inspected for cut fibers or damaged stitches( hold strap in an inverted U, inspecting at 1-inch intervals)? ..................  yes   no   n/a 
4.  Friction buckle inspected for slippage, sharp edges, or excessive wear? ................................................................................  yes   no   n/a 
 

Project Information 
Project Name: 

Project/Contract Number: ET Project Manager: 

ET Site Safety Coordinator:  Subcontractor’s Qualified Person: 

Completed By: 
 
 
 
 
         
Print Name Signature  Title (PM, SSO, Etc.) Date 

 



 
PROCEDURE NO. SH&E 121 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Electrical Safety Program  

 
PREVIOUSLY   ENV 506 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
All on-site uses of electrical systems will conform to generally accepted electrical safety 
procedures. 
 
 
2.0 SCOPE 
 
This procedure applies to all Earth Tech operations working with electricity 
 
 
3.0 ON-SITE USE OF ELECTRICITY 
 
3.1 General Requirements 

 
• Earth Tech personnel may set up temporary circuits up to 220 volts. Maintenance or 

installation of circuits over 220 volts will require qualified subcontractor personnel. 

• Lockout devices will be used to prevent the operation/energizing of equipment or circuits 
during maintenance or other work. Tagout devices will be used only where it is not 
feasible to use a lockout device. 

• Insulated tools and electrical handling equipment shall be inspected prior to use to 
ensure the protective properties are not damaged. Damaged equipment will be tagged 
and removed from service. 

• Extension cords and electrical connections on hand-held and other power tools will be 
inspected prior to use for cuts, kinks, frayed wires, etc. If any deficiency is noted, the 
equipment will be tagged “DAMAGED” and removed from service. Manufacturer-installed 
insulated electrical cords will not be repaired or spliced. 

• Extension cords are to be kept clean, free of kinks, and protected from oil, hot or sharp 
surfaces, and chemicals. Extension cords are not to be placed across aisles, through 
doors, through holes in a wall, or in areas where the cord may be damaged or create a 
tripping hazard. Extension cords will be appropriate for the specific task and 
environment. 

• Ground Fault Circuit Interrupter (GFCI) devices will be in place between the equipment 
and power source for all temporary circuits. 
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3.2 Distribution System Setup 
 

• Under no circumstances shall electrical lines be routed through doorways, hatches, 
windows or other openings where lines could be crimped, bent or cut. 

• Circuit breakers shall be labeled as to use. 

• All circuit breaker panels shall be kept covered when not in use. 

• A fuse puller shall be used to remove cartridge fuses where one or more energized 
circuits are present. 

• All live parts of electrical equipment operating at 50 volts or more shall be properly 
guarded against accidental contact, which includes: 

o Limit access to the equipment to qualified employees only. 

o Label using the proper accident prevention sign, stating DANGER as well as the 
voltage of the equipment. 

o Provide a conductor of the ampacity of not less than the rating of the circuit 
breaker or fuses protecting that circuit. 

o Ensure that a bare conductor or earth return is not used for any temporary circuit. 

o Ensure that all electrical wiring is protected from physical damage by covering 
and by not placing it in a location where it can be crimped or cut, etc. 

o Extension cords for portable electric tools shall be of a 3-wire type. 

• Use of extension cords is allowed only for temporary installations not to exceed 90 days 
(e.g., decorations). 

• Extension cords shall be provided with a plug cap, which is either molded to the cord or 
equipped with a cord clamp to prevent strain on the terminal screws. 

• Extension cords shall not be fastened with staples, or otherwise hung in a manner that 
could damage the outer jacket or insulation. 

• Extension cords shall be inspected prior to each use to ensure that there is no damage or 
defects. Defective cords shall not be used. 

• Extension cords used with grounding-type equipment (e.g., three-prong plug) shall 
contain a grounding-type conductor (have three plugs to accept the ground plug). 

• Ground fault circuit interrupters shall be used for all non-permanent wiring needed for 
construction purposes, or when working in wet or moist areas, or onboard ships. 

• Extension cords used in highly conductive work locations (e.g., wet areas) shall be of the 
type approved for such locations. 

• Grounding-type equipment (e.g., three-prong plugs) shall not be modified to mate to 
incompatible outlets (e.g., cut off grounding prong to fit two prong outlets). 

• A temporary light shall not be suspended by the cord, unless the cord and light are 
designed for suspension. 

• Temporary lights shall be equipped with bulb protectors, unless they are installed at least 
7 or more feet overhead. 

• Electric lines crossing work areas, personnel, or vehicular traffic areas, shall be either 
fastened securely overhead (at a height that provides safe clearance for work 
operations), or protected by a cover capable of withstanding the imposed loads without 
creating a trip hazard. 
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• Only qualified personnel shall perform electrical wiring or connections. 

• If work on electrical systems is required, ensure that specific lock-out/tag-out procedures 
are implemented. 

 
 
4.0 WORKING ON OR NEAR ENERGIZED PARTS 
 
Working on or near energized parts covers either potential direct physical contact or contact by 
means of tools or equipment. 
 

• Only properly trained persons shall work with energized equipment or electric circuits 
(e.g., licensed electrician). 

• Work on energized systems requires special precautionary techniques, PPE, insulating 
and shielding materials, insulating tools, and testing equipment. 

• Personnel working in the vicinity of overhead power lines, either on the ground or 
elevated, shall not physically be closer than, or allow conductive tools/equipment closer 
than, the distances specified below: 

 
Voltage Range Distance 

300 volts and less Avoid Contact 

More than 300 volts, but not more than 750 kilovolts (kV) 1 foot 

More than 750 volts, but not more than 2 kV 1½ feet 

More than 2 kV, but not more than 15 kV 2 feet 

More than 15 kV, but not more than 37 kV 3 feet 

More than 37 kV, but not more than 87.5 kV 3½ feet 

More than 87.5 kV, but not more than 121 kV 4 feet 

More than 121 kV, but not more than 140 kV 4½ feet 
 
4.1 Grounding 
 

• The path to ground from circuits, equipment, and enclosures must be permanent and 
continuous. 

 
• Electrical installations at project sites must be protected by either an equipment 

grounding conductor program or GFCIs.  The two options are: 
 

o All 120-volt, single-phase, 15- and 20-amp receptacles that are not part of 
permanent wiring must be protected by GFCIs. 

 
o The equipment grounding conductor program must cover extension cords, 

receptacles, and cord- and plug-connected equipment.  The program must 
include the following elements: 

 
 A written description of the program. 
 At least one competent person to implement the program. 
 Daily visual inspections of extension cords, and cord- and plug-

connected equipment for defects.  Equipment found damaged or 
defective shall be removed from use, and not used until repaired 
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 Continuity tests of the equipment grounding conductors or receptacles, 
extension cords, and cord- and plug-connected equipment every three 
months. 

 Compliance with the requirements for grounding of systems, circuits, and 
equipment (see 1926.404). 

 
• If the equipment grounding conductor program option is chosen, the designated 

competent person at the site shall maintain inspection records. 
 
 
5.0 PERSONAL PROTECTIVE EQUIPMENT/WORK PRACTICES 

 
• Non-conductive hardhats shall be worn when there is danger of head injury from electric 

shock or burns due to exposure to energized parts. 

• Jewelry shall not be worn when working around or with energized parts. 

• Insulated tools shall be used to work with energized parts. Tools that have insulation that 
might be damaged (e.g., rubber handles) shall be inspected prior to each use to ensure 
the insulation is not damaged. 

• Eye protection with side shields shall be worn when working with energized parts. 

• Rubber mats, non-conductive shields, or protective barriers shall be used as needed to 
protect employees from electrical hazards. 

• Appropriate insulating gloves shall be worn to pick up or unplug connections that are in 
highly conductive areas, such as in water. 

• Do not plug in or unplug electric equipment with wet hands. 

 

6.0 PORTABLE ELECTRICAL EQUIPMENT 
 

• Double-insulated, portable, industrial-type electrical tools meeting the requirements of the 
National Electrical Code (NEC) are authorized for use (ground wire not required). Where 
this type of tool is used, the equipment must be distinctly marked. 

• Portable electrical tools not provided with special insulating or grounding protection are 
not for use in damp, wet, or conductive locations (e.g., by persons standing on the 
ground or on metal floors). 

• All portable electrical appliances and equipment where the non-current-carrying metal 
parts are exposed to contact by personnel shall be grounded by a continuous conductor 
of adequate capacity from the device to a grounded receptacle. The Site Safety Officer 
shall resolve any question of whether or not a particular appliance should be grounded. 

• Manufacturer-installed guards shall not be tampered with, modified, or removed. These 
guards will be in place and utilized during operation of equipment. 

• The dimension of the working space in the direction of access to energized parts in 
switchboards, control panels, fused switches, circuit breakers, panel boards, motor 
controllers, and similar equipment that requires examination, adjustment, servicing, or 
maintenance while energized, shall not be less than 36 inches deep and 30 inches wide 
or the width of the equipment, whichever is greater. 

• Energized parts of electrical equipment operating at 50 volts or more shall be guarded 
against accidental contact by the use of approved cabinets or enclosures. Warning 
sign(s) shall be conspicuously placed on the enclosure. 
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• Grounding of receptacles shall be accomplished in one of two ways: 

o A built-in, green-colored ground wire may be attached to the ground pole of the 
receptacle. 

o The conduit system, if installed in an approved manner, may be relied upon for 
grounding of a receptacle serving single-phase appliances with ratings up to 230 
volts. At outside construction sites, all single-phase 15- and 20-ampere 
receptacle outlets operating at 230 volts or less, which are not a part of the 
permanent wiring of the building or structure, must have GFCIs for personnel 
protection. 

• The outlet box for portable extension cords for outdoor use shall be weatherproof and 
maintained in good condition. 

 
 
7.0 REFERENCES 
 

• SH&E 118 – Lock Out and Tag Out Program 
 

 
 



 
PROCEDURE NO. SH&E 124 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Heat Stress Prevention Program  

 
PREVIOUSLY   ESH 506 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Field supervisors are responsible for protecting their workers from heat stress conditions by 
incorporating protective measures into the work routine. The heat stress prevention procedures 
below will be implemented whenever the temperature exceeds 75 degrees Fahrenheit for workers 
in normal work clothing, or 65 degrees Fahrenheit for workers in chemically protective clothing. 
 
 
2.0 SCOPE 
 
This procedure applies to all Earth Tech projects and operations where personnel work in 
environments that may cause heat stress. 
 
 
3.0 DEFINITIONS 
 
Acclimated:  Workers who have developed physiological adaptation to hot environments 
characterized by increased sweating efficiency, circulation stability, and tolerance of high 
temperatures without stress.  Acclimatization occurs after 7 to 10 consecutive days of exposure to 
heat and much of its benefit may be lost if exposure to hot environments is discontinued for a 
week. 
 
Chemical Protective Clothing (CPC):  Apparel that is constructed of relatively impermeable 
materials intended to act as a barrier to physical contact of the worker with potentially hazardous 
materials in the workplace.  Such materials include: Tyvek coveralls (all types) and polyvinyl 
chloride (PVC) coveralls and rain suits. 
 
Un-acclimated:  Workers who have not been exposed to hot work conditions for one week or 
more, or who have become heat-intolerant due to illness or other reasons. 
 
Heat Stress:  A common hazard to employees working on projects involving exposure to 
hazardous substances, most particularly when impermeable protective clothing is used.  This 
problem can occur at ambient temperatures below what is normally considered "hot weather."  
The body normally sheds excess heat primarily through radiation (capillaries in the skin dilate, 
transferring heat from the body core to the surface), and evaporation of sweat.  Heat stress 
results when the body's regulating mechanisms are inadequate to dispose of internally generated 
and externally supplied heat. 
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4.0 PROCEDURES 
 
4.1 General Requirements 
 
Heat stress can be a significant field site hazard, especially for workers wearing chemically 
protective clothing (CPC). Site personnel must be instructed in the recognition of heat stress 
symptoms, the first-aid treatment procedures for severe heat stress, and the prevention of heat 
stress injuries. Workers must be encouraged to immediately report any heat stress that they may 
experience or observe in fellow workers. Supervisors must use such information to adjust the 
work-rest schedule to accommodate such problems. 
 
Wherever possible, a designated break area should be established in an air conditioned space, or 
in shaded areas where air conditioning is impractical. The break area should be equipped to allow 
workers to loosen or remove protective clothing, and sufficient seating should be available for all 
personnel. During breaks, workers must be encouraged to drink plenty of water or other liquids, 
even if not thirsty, to replace lost fluids and to help cool off. Cool water should be available at all 
times in the break area, and in the work area itself unless hygiene/chemical exposure issues 
prevent it. 
 
Workers who exhibit ANY signs of significant heat stress (e.g., profuse sweating, confusion and 
irritability, pale, clammy skin), should be relieved of all duties at once, made to rest in a cool 
location, and provided with large amounts of cool water. Anyone exhibiting symptoms of heat 
stroke (red, dry skin, or unconsciousness) must be taken immediately to the nearest medical 
facility, taking steps to cool the person during transportation (clothing removal, wet the skin, air 
conditioning, etc.). Severe heat stress (heat stroke) is a life threatening condition that must be 
treated by competent medical authority. 
 
4.2 Work-Rest Schedule 
 
The prevention of heat stress is best performed through supervisor observation of employees and 
routine heat stress awareness training activities. However, it is also necessary to implement a 
work routine that incorporates adequate rest periods to allow workers to remove protective 
clothing, drink fluids (vital when extreme sweating is occurring), rest and recover. The frequency 
and length of work breaks must be determined by the work supervisor based upon the ambient 
temperature, amount of sunshine, the amount of physical labor being performed, the physical 
condition of the workers, and protective clothing being used. See Recommended Guidelines 
below for more details.  
 
Establishing the Work-Rest Schedule 
 
Earth Tech permits the use of either of two techniques to initially determine an appropriate daily 
work-rest schedule. These methods are: 
 

• Wet Bulb Globe Thermometer (WBGT) Method – this method is preferred, if a WBGT 
meter is available. 

• Adjusted Temperature Method – this method should be used only if WBGT data is not 
available. 

Either procedure will provide the work supervisor with a recommended routine, however 
adjustments to this routine may be required to accommodate the specific daily conditions at the 
work site. 
 
4.3 Guidelines 
 
Table 1, the Non-CPC Activities WBGT Chart, is intended for use where personnel are not 
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utilizing CPC. Where workers are required to utilize CPC, Table 2, the CPC Activities WBGT 
Chart, will be used. 
 
WBGT readings (in degrees Fahrenheit - OF) are compared directly with the values the applicable 
WBGT Chart for the applicable work rate (where light work corresponds to minimal physical 
activity besides standing/watching, very heavy work corresponds to significant, continuous 
physical labor) to determine the work-rest frequency. 
 

Table 1. Non-CPC Activities 
 

OF–WBGT 

Work-Rest Frequency Light Work Moderate Work Heavy Work Very Heavy Work 

Continuous Work 85 81 78  

75% Work – 25% Rest 86 83 81  
50% Work – 50% Rest 88 85 83 81 
25% Work – 75% Rest 90 87 86 85 
Modified from ACGIH’s 2002 Threshold Limit Values for Chemical Substances and Physical Agents, for acclimatized workers 
 

Table 2. CPC Activities 
 

OF–WBGT 

Work-Rest Regimen Light Work Moderate Work Heavy Work Very Heavy Work 

Continuous Work 74 70 67  

75% Work – 25% Rest 75 72 70  
50% Work – 50% Rest 77 74 72 70 
25% Work – 75% Rest 79 76 75 74 
Modified from ACGIH’s 2002 Threshold Limit Values for Chemical Substances and Physical Agents, for acclimatized workers 

 
4.4 Adjusted Temperature Method 
 
This method can be utilized where WBGT data is not available, and requires only that the 
ambient temperature (in degrees Fahrenheit - OF) be known. Adjustment factors are applied to 
the ambient temperature to account for departures from ideal conditions (sunny conditions, light 
winds, moderate humidity and a fully acclimated work force). The adjustments should be made by 
addition or subtraction to the ambient temperature reading, or changes in table position, as 
indicated in Table 3. Adjustments are independent and cumulative, all applicable adjustments 
should be applied. The result is the Adjusted Temperature, which can be compared with the 
values in Table 4 for the applicable work rate (where light work corresponds to minimal physical 
activity besides standing/watching, very heavy work corresponds to significant, continuous 
physical labor) to determine the work-rest frequency.  



SH&E 124: Heat Stress Prevention Program Page 4 of 7  

Table 3. Temperature Adjustment Factors 
 
Time of Day 
Before daily temperature peak1 +2°F 
10 am – 2 pm (peak sunshine) +2°F 
 
Sunshine 
No clouds +1°F 
Partly Cloudy (3/8 – 5/8 cloud cover) -3°F 
Mostly Cloudy (5/8 – 7/8 cloud cover) -5°F 
Cloudy (>7/8 cloud cover) -7°F 
Indoor or nighttime work  -7°F 
 
Wind (ignore if indoors or wearing CPC) 
Gusts greater than 5 miles per hour at least once per minute -1°F 
Gusts greater than 10 miles per hour at least once per minute -2°F 
Sustained greater than 5 miles per hour  -3°F 
Sustained greater than 10 miles per hour -5°F 
 
Humidity (ignore if wearing CPC) 
Relative Humidity greater than 90% +5°F 
Relative humidity greater than 80% +2°F 
Relative Humidity less than 50%  -4°F 
 
 

Table 4. Work-Rest Schedule Based on Adjusted Temperature 
 

Adjusted Temperature (oF) 
Work-Rest Schedule 

Light Work Moderate Work Heavy Work Very Heavy 
Work 

No specified 
requirements < 80 < 75 < 70 < 65 

15 minute break every 
90 minutes of work 80 – 90 75 - 85 70 - 80 65 – 75 

15 minute break every 
60 minutes of work >90 – 100 > 85 - 95 >80 - 85 >75 - 80 

15 minute break every 
45 minutes of work >100 – 110 >95 - 100 >85 - 90 >80 - 85 

15 minute break every 
30 minutes of work >110 - 115 >100 - 105 >90 - 95 >85 - 90 

15 minute break every 
15 minutes of work >115 - 120 >105 - 110 >95 -100 >90 - 95 

Stop Work >120 >110 >100 >95 
Note: Time spent performing decontamination or donning/doffing CPC should not be included in calculating work 
or break time lengths. 
 
 

                                                           
1 This adjustment accounts for temperature rise during the day. If the temperature has already reached its daytime  peak it can be 
ignored. 
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4.5 Evaluating the Work-Rest Schedule’s Effectiveness 
 
Once a work-rest schedule is established, the work supervisor must continually evaluate its 
effectiveness through observation of workers for signs/symptoms of heart stress. Measurement of 
each worker’s pulse can provide additional information in determining if the schedule is adequate, 
and is accomplished as follows: 

 
At the start of the workday each worker’s baseline pulse rate (in beats per minute – bpm) is 
determined by taking a pulse count for 15 seconds and multiplying the result by four. Worker 
pulse rates can then be measured at the beginning and end of each break period to determine if 
the rest period allows adequate cooling by applying the following criteria: 

 
• Each worker’s maximum heart rate at the start of any break should be less than [180 

minus workers age] bpm. If this value is exceeded for any worker, the duration of the 
following work period will be decreased by at least 10 minutes. 

• At the end of each work period all workers’ heart rates must have returned to within 
+10% of the baseline pulse rate. If any worker’s pulse rate exceeds this value the break 
period will be extended for at least 5 minutes, at the end of which pulse rates will be re-
measured and the end-of-break criteria again applied. 

 
Recommended Guidelines 
 
The guidelines discussed in this section are intended to be used only as a means for initial 
establishment of a work/rest regimen. 
 

• The on-site health and safety representative, in consultation with the SH&E Department, 
will evaluate the conditions at a specific operation and make final determinations of the 
work/rest regimen. 

• Intake of fluid will be increased beyond that which satisfies thirst, and it is important to 
avoid "fluid debt," which will not be made up as long as the individual is sweating. 

• Two 8-ounce glasses of water should be taken prior to beginning work, then up to 32 oz 
per hour during the work shift; fluid replacement at frequent intervals is most effective. 

• The best fluid to drink is water; liquids like coffee or soda do not provide efficient 
hydration, and may increase loss of water. 

• If commercial electrolyte drinks (e.g., Gatorade) are used, the drink should be diluted with 
water, or 8 ounces of water should be taken with each 8 ounces of electrolyte beverage. 

• Additional salt is usually not needed and salt tablets should not be taken. 

• Replacement fluids should be cool, but not cold. 

• Breaks will be taken in a cool, shaded location, and any impermeable clothing should be 
removed. 

• Dry clothing or towels will be available to minimize chills when taking breaks. 

• Manual labor will not be performed during breaks, other than paperwork or similar light 
tasks. 

• Other controls that may be used include: 
 

o Scheduling work at night or during the cooler parts of the day (6 am - 10 am, 3 
pm - 7 pm) 

o Erecting a cover or partition to shade the work area 
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o Use of cooling garments (this option is expensive and logistically difficult to 
implement). 

 
• The health and safety representative will determine the potential for heat stress based on 

planned activities and weather forecasts. 

 
• If the potential for heat stress exists: 

 
o All site workers will be informed of the potential for heat stress during the daily 

safety meeting. 
o The health and safety representative will determine if any workers are at 

particular risk for heat stress due to illness, etc. 
o The health and safety representative will ensure that sufficient quantities of 

potable water and electrolyte drinks are available in the decon area and that a 
shaded rest area is available at or immediately outside the decon area. 

o All workers will drink 16 ounces of water prior to beginning work and at least 16 
ounces during each rest period. 

 
• The initial work period and monitoring frequency is set according to the level of risk for 

heat stress. 

• Within the first minute of each rest period, each worker's heart rate (pulse) will be 
measured, and compared to the following: 

 
o Initial heart rate:  110 beats/minute (28 beats/15 sec). 

 
Each worker's heart rate will be measured again three minutes later, and compared to the 
following: 

 
o Recovery heart rate:  80 beats/minute (20 beats/15 sec). 
 

• If both heart rate criteria are met, the subsequent work period may be increased by one 
third, provided the temperature remains constant. 

• If the initial heart rate is > 110 beats per minute, or the recovery rate is not less than 80 
beats per minute, the subsequent work shift is decreased by one third. 

• Additional means of prevention include: 
 

o Cooling devices such as vortex tubes or cooling vests can be worn beneath 
protective garments.  If cooling devices are worn, only physiological monitoring 
will be used to determine work activity. 

o Employees will open or remove chemical protective garments during rest 
periods. 

o All employees will be informed of the importance of adequate rest and proper diet 
in the prevention of heat stress. 

o Employees will be informed of the harmful effects of excessive alcohol 
consumption in the prevention of heat stress. 

 

4.6 Training 
 
Those personnel potentially exposed to heat stress will receive training that is documented in 
accordance with SH&E 114 - Safety Training Programs. 
. 
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Employees will be trained on: 
 

• Sources of heat stress, influence of protective clothing, and importance of acclimatization 

• How the body handles heat 

• Heat-related illnesses 

• Preventative/corrective measures 

• First aid procedures for heat stress 
 
Earth Tech health and safety representatives will be trained on measurement methods and 
calculations of heat stress indices and establishing work schedules. 
 
 
5.0 REFERENCES 
 

• SH&E 114 Safety Training Programs 
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Safety, Health & Environmental Procedure 

 
REVISED  

 
Cold Stress Prevention Program  

 
PREVIOUSLY   ENV 529 
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This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
This procedure is intended to protect workers from the severest effects of cold stress 
(hypothermia) and cold injury, and to describe exposures to cold working conditions under which 
it is believed nearly all workers can be repeatedly exposed without adverse health effects. The 
objective is to prevent the deep body temperature from falling below 96.8oF and to prevent cold 
injury to body extremities. 
 
 
2.0 SCOPE 
 
Fatal exposures to cold among workers have almost always resulted from accidental exposures 
involving failure to escape from low environmental air temperatures or from immersion in low 
temperature water. The single most important aspect of life-threatening hypothermia is the fall in 
the deep core temperature of the body. Workers should be protected from exposure to cold so 
that the deep core temperature does not fall below 96.8oF; lower body temperatures will very 
likely result in reduced mental alertness, reduction in rational decision making, or loss of 
consciousness with the threat of fatal consequences. 
 
Pain in the extremities may be the first early warning of danger from cold stress. During exposure 
to cold, maximum severe shivering develops when the body temperature has fallen to 95oF. This 
must be taken as a sign of danger to the workers and exposure to cold should be immediately 
terminated for any workers when severe shivering becomes evident. Useful physical or mental 
work is limited when severe shivering occurs. 
 
 
3.0 PROCEDURE 
 
Since prolonged exposure to cold air, or to immersion in cold water, at temperatures even well 
above freezing can lead to dangerous hypothermia, whole-body protection must be provided. 
 
3.1 General Requirements 
 

• Adequate insulating dry clothing to maintain core temperatures above 96.8oF must be 
provided to workers if work is performed in air temperatures below 40oF. Wind chill 
cooling rate and the cooling power of air are critical factors. The higher the wind speed 
and the lower the temperature in the work area, the greater the insulation value of the 
protective clothing required. An equivalent chill temperature (ECT) chart relating the 
actual dry bulb air temperature and the wind velocity is presented in Attachment 1. 
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• Unless there are unusual or extenuating circumstances, cold injury to other than hands, 
feet, and head is not likely to occur without the development of the initial signs of 
hypothermia. Superficial or deep local tissue freezing will occur only at temperatures 
below 32oF regardless of wind speed. However, older workers or workers with circulatory 
problems require special precautionary protection against cold injury. The use of extra 
insulating clothing and/or a reduction in the duration of the exposure period are among 
the special precautions which should be considered. 

• For exposed skin, continuous exposure should not be permitted when the air speed and 
temperature results in an equivalent chill temperature of –25oF or below. 

• At air temperatures of 40oF or less, it is imperative that workers who become immersed in 
water or whose clothing becomes wet be immediately provided a change of clothing and 
be treated for hypothermia. 

• If the air velocity at the job site is increased by wind, draft, or artificial ventilating 
equipment, the cooling effect of the wind should be reduced by shielding the work area or 
by wearing an easily removable windbreak garment. 

• If the available clothing does not give adequate protection to prevent hypothermia or 
frostbite, work should be modified or suspended until adequate clothing is made available 
or until weather conditions improve. 

A recommended work/warm-up schedule is discussed in Section 5.0. 
 
 
4.0 HANDS 
 
Special protection of the hands is required to maintain manual dexterity for the prevention of 
accidents: 
 

• If fine work is to be performed with bare hands for more than 10 to 20 minutes in an 
environment below 60oF, special provisions should be established for keeping the 
workers’ hands warm. For this purpose, warm air jets, radiant heaters (fuel burner or 
electric radiator), or contact warm plates may be utilized. Metal handles of tools and 
control bars should be covered by thermal insulating material at temperatures below 
30oF. 

• If the air temperature falls below 60oF for sedentary work, 40oF for light work, or 20oF for 
moderate work, and fine manual dexterity is not required, then gloves should be used by 
the workers. 

• To prevent contact frostbite, the workers should wear anti-contact gloves: 
o When cold surfaces below 20oF are within reach, a warning should be given to 

each worker to prevent inadvertent contact by bare skin. 
o If the air temperature is 0oF or less, the hands should be protected by mittens. 

Machine controls and tools for use in cold conditions should be designed so that 
they can be handled without removing the mittens. 

• Provisions for additional total body protection are required if work is performed in an 
environment at or below 40oF. The workers should wear cold protective clothing 
appropriate for the level of cold and physical activity: 
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5.0 WORK WARMING REGIMEN 
 
If work is performed continuously in the cold at an equivalent chill temperature (ECT) at or below 
–15oF, heated warming shelters (tents, cabins, rest rooms, etc.) should be made available 
nearby. The workers should be encouraged to use these shelters at regular intervals, the 
frequency depending on the severity of the environmental exposure. The onset of heavy 
shivering, minor frostbite (frostnip), the feeling of excessive fatigue, drowsiness, irritability, or 
euphoria are indications for immediate return to the shelter. When entering the heated shelter, the 
outer layer of clothing should be removed and the remainder of the clothing loosened to permit 
sweat evaporation or a change of dry work clothing provided. A change of dry work clothing 
should be provided as necessary to prevent workers from returning to work with wet clothing. 

 
Attachment 2 provides guidelines for a work/warm-up schedule. 

 
 

6.0 OTHER WORK PRACTICES 
 
For work practices at or below 10oF ECT (see Attachment 1), the following should apply: 

 
• The worker should be under constant protective observation (buddy system or 

supervision). 

• 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, rest periods should be taken in heated shelters and 
opportunity for changing into dry clothing should be provided. 

• New employees should not be required to work fulltime in the cold during the first days of 
employment until they become accustomed to the working conditions and required 
protective clothing. 

• The weight and bulkiness of clothing should be included in estimating the required work 
performance and weights to be lifted by the worker. 

• The work should be arranged in such a way that sitting still or standing still for long 
periods is minimized. Unprotected metal chair seats should not be used. The worker 
should be protected from drafts to the greatest extent possible. 

• The workers should be instructed in safety and health procedures, which should address: 
o Proper re-warming procedures and appropriate first aid treatment. 
o Proper clothing practices. 
o Proper eating and drinking habits. 
o Recognition of impending frostbite. 
o Recognition of signs and symptoms of impending hypothermia or excessive 

cooling of the body even when shivering does not occur. 
o Safe work practices. 

• Eye protection for workers employed outdoors in a snow and/or ice-covered terrain 
should be supplied. Special safety goggles to protect against ultraviolet light and glare 
(which can produce temporary conjunctivitis and/or temporary loss of vision) and blowing 
ice crystals should be required when there is an expanse of snow coverage causing a 
potential eye exposure hazard. 

• Workers handling evaporative liquid (gasoline, alcohol or cleaning fluids) at air 
temperatures below 40oF should take special precautions to avoid soaking of clothing or 
gloves with the liquids because of the added danger of cold injury due to evaporative 
cooling. Special note should be taken of the particularly acute effects of splashes of 
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“cryogenic fluids” or those liquids with a boiling point that is just above ambient 
temperature. 

• Trauma sustained in freezing or subzero conditions requires special attention because an 
injured worker is predisposed to cold injury. Special provisions should be made to 
prevent hypothermia and freezing of damaged tissue in addition to providing for first aid 
treatment. 

 
 

7.0 COLD RELATED ILLNESS AND TREATMENT 
 
7.1 Frostbite 
 
If exposure occurs in temperatures that are below freezing (30 degrees F or below), frostbite or 
trench foot (immersion foot) may accompany or complicate the symptoms of hypothermia. 
Frostbite is the freezing of living tissues with a resultant breakdown of cell structure. Injury due to 
frostbite may range from superficial redness of the skin, slight numbness, and blisters, to the 
obstruction of blood flow (ischemia), blood clots (thrombosis), or skin discoloration due to 
insufficient oxygen in the blood (cyanosis). Frostbite may occur if the skin comes into contact with 
objects with a surface temperature below freezing, such as metal tool handles. Trench foot is 
caused by continuous exposure to cold combined with persistent dampness or immersion in 
water. Injuries in this case include permanent tissue damage due to oxygen deficiency, damage 
to capillary walls, severe pain, blistering, tissue death, and ulceration. Additionally, cold 
exposures may either induce or intensify vascular abnormalities. These include chilblain (a 
swelling or sore), Raynaud's disease, acrocyanosis (blueness of hands and feet) and 
thromboangiitis (inflammation of the innermost walls of blood vessels with accompanying clot 
formation). Workers suffering from these ailments should take particular precautions to avoid 
chilling. 

 
Treatment 

 
1. Wrap the victim in woolen cloth and keep dry until he or she can be brought inside.  

2. Do not rub, chafe, or manipulate frozen parts. 

3. Bring the victim indoors. 

4. Place the victim in warm water (102 degrees to 105 degrees F) and make sure the water 
remains warm. Test the water by pouring it on the inner surface of your forearm. Never 
thaw affected body parts if the victim has to go back out into the cold. The affected area 
may be refrozen. 

5. Do not use hot water bottles or a heat lamp, and do not place the victim near a hot stove. 

6. Do not allow the victim to walk if his or her feet are affected. 

7. Have the victim gently exercise the affected parts once they are thawed. 

8. Seek medical aid for thawing of serious frostbite. 
 
 
7.2 Hypothermia 
 
Hypothermia damages both the body's internal temperature mechanisms (hypothalamus) and the 
peripheral mechanisms to prevent heat loss (vasoconstriction and perspiration.)  These effects 
may last up to three years. 
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Treatment 
 

1. Give artificial respiration and stop any bleeding, if necessary. 

2. Bring the victim into a warm room or shelter as quickly as possible.  

3. If the victim cannot be moved (spinal injury, etc.), carefully place newspapers, blankets or 
some other insulation between the victim and the ground. 

4. Remove all wet clothing.  

5. Provide an external heat source since the body cannot generate its own heat. Wrap the 
victim in prewarmed blankets, place him or her in the liner of a portable hypothermia 
treatment unit, put the torso (not the extremities) into a tub of warm water or use body-to-
body contact to rewarm the body core. These measures will slowly reopen the peripheral 
circulation, minimizing the possibility of after-shock or after-drop (the flowing of cooled, 
stagnated blood from the limbs to the heart), which may cause ventricular fibrillation, 
cardiac arrest, or death. 

6. Do not allow the victim to sleep. 

7. Give warm, sweet drinks, no alcohol or pain relievers. 

8. Keep the victim still. Do not try to walk. 

9. Do not rub numb skin. 

10. Get medical help as soon as possible. 
 
 
8.0 REFERENCES  
 
SH&E 113 – Personal Protective Equipment 
 
 
9.0 ATTACHMENTS 
 
Attachment 1 – Estimation of Equivalent Chill Temperature 
Attachment 2 – Work/Warm-up Schedule Guidelines 
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Estimation of Equivalent Chill Temperature 

 
 

Actual Temperature Reading (oF) 
50 40 30 20 10 0 -10 -20 -30 -40 

Estimated 
Wind Speed 

(mph) Equivalent Chill Temperature (oF) 
Calm 50 40 30 20 10 0 -10 -20 -30 -20 

5 48 37 27 16 6 -5 -15 -26 -36 -47 

10 40 28 16 4 -9 -24 -33 -46 -58 -70 

15 36 22 9 -5 18 -32 -45 -58 -72 -85 

20 32 18 4 -10 -25 -39 -53 -67 -82 -96 

25 30 16 0 -15 -29 -44 -59 -75 -88 -104 
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 
35 27 11 -4 -20 35 -51 -67 -82 -98 -113 
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 

LITTLE DANGER INCREASING 
DANGER 

GREAT DANGER Wind speeds 
above 40 
mph have 

little 
additional 

effect 
Trenchfoot and immersion foot may occur at any point on this chart. 
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Work/Warm-up Schedule Guidelines 

 
No Noticeable 

Wind 
5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind 25 mph Wind Air 

Temp. 
(Sunny 

Sky) 
oF 

Max. 
Work 
Period 

Breaks Max. 
Work 
Period 

Breaks Max. 
Work 
Period

Breaks Max. 
Work 
Period

Breaks Max. 
Work 
Period 

Breaks Max. 
Work 
Period

Breaks

above 
5o 

Normal Work 
Sched. 

5o to –
1o 

Normal Work 
Sched. 100 

min 
2 

0o to –
4o 

Normal Work 
Sched. 

100 
min 

2 75 
min 

2 

-5o to 
–9o 

Normal Work 
Sched. 

100 
min 

2 75 
min 

2 55 
min 

3 

-10o to 
–14o 

Normal Work 
Sched. 

100 
min 

2 75 
min 

2 55 
min 

3 40 
min 

4 

-15o to 
–19o 

Normal Work 
Sched. 

100 
min 

2 75 
min 

2 55 
min 

3 40 
min 

4 30 
min 

5 

-20o to 
–24o 

100 
min 

2 75 
min 

2 55 
min 

3 40 
min 

4 30 
min 

5 

-25o to 
–29o 

75 
min 

2 55 
min 

3 40 
min 

4 30 
min 

5 

-30o to 
–34o 

55 
min 

3 40 
min 

4 30 
min 

5 

-35o to 
–39o 

40 
min 

4 30 
min 

5 

-40o to 
–44o 

30 
min 

5 

-44o & 
below 

Cease Work 
Cease Work 

Cease Work 
Cease Work 

Cease Work 
Cease Work 

 
Modified from ACGIH’s 2002 Threshold Limit Values for Chemical Substances and Physical Agents. 

 
Note 1: Schedule describes the maximum continuous duration of work and number of 10-15 minute breaks 

to be observed during any 4-hour work period, and assumes that period will be followed by an 
extended warm-up period (e.g., lunch). Allowed breaks should be taken in a warm environment. 
 

Note 2: Schedule applies to moderate to heavy work performed by acclimated workers wearing appropriate 
layered clothing. For light to moderate work apply the schedule for conditions 1 step lower. For 
unacclimated workers apply the schedule for conditions 2 steps lower. These modifications are 
additive. 
 

Note 3: For work under 25% - 50% overcast/clouds apply the schedule for conditions 1 step lower. For 
work at night or under greater then 50% overcast/clouds apply the schedule for conditions 2 steps 
lower. These modifications are additive with any applicable modifications from Note 2. 
 

Note 4: For wind speeds in excess of 25 mph cease all non-emergency work when temperatures fall below 
5oF. 

 



 
PROCEDURE NO. SH&E 132 
 
 
DATE  October 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED ____________ 

 
Competent Persons 

 
NEW 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities. 
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
1.0 PURPOSE 
 
This procedure outlines the process and minimum requirements necessary for classifying Earth Tech 
employees as a “competent person” (CP) in one or more key SH&E areas: 
 

1. Confined Space Entry  
2. Excavation 
3. Heavy Equipment 
4. Fall Protection 
5. Lockout/Tagout 
6. Scaffolding 
7. Radiation 
8. Respiratory Protection 
9. Crane 
10. Rigging 

 
This procedure supports Earth Tech’s procedure for SH&E Training Programs (SH&E 114), which is 
designed to provide minimum criteria assisting in the identification of required training commensurate 
with an employee’s job description and/responsibilities.  
 
 
2.0 DEFINITIONS 
 
Competent Person (CP)- One who is capable of identifying existing and predictable hazards in 
the surroundings or working conditions which are unsanitary, hazardous, or dangerous to 
employees, and who has authorization to take prompt corrective measures to eliminate them. 
 
HASP – Health and Safety Plan 
 
 
3.0 SCOPE 
 
This procedure applies to all Earth Tech business units. The requirements included in this 
procedure are the minimum guidelines for CP certification for all Earth Tech activities. Individual 
business units or operating locations may request a variance to this procedure (upon approval of 
VP, SH&E) in order to meet operational considerations or local regulatory requirements. In 
addition, client-mandated requirements may apply on a project-specific basis and will be 
addressed in supplemental documents (e.g. HASPs, training guides). 
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4.0 RESPONSIBILITIES 
 
4.1 Operational Managers (General) 
 
Earth Tech’s operational management organization (line or project management) is responsible 
for obtaining, managing and/or replacing CPs as applicable to operations in accordance with the 
requirements of this procedure. Prior to the self-performance of critical, high-risk tasks (e.g., initial 
crane operations, energized electrical equipment repair, etc.), Operations (i.e., Project Manager 
(PM)) must obtain approval from the SH&E Department (VP, DSM or designee) to perform the 
operation.  The PM must identify a CP who meets the requirements identified in this procedure, to 
serve onsite as the supervising authority during all critical operations (see additional guidance in 
Section 5). 
 
Operations (i.e., PM) must ensure that the activities listed in Section 1.0 not being self-performed 
meet the requirements of SH&E 207, Contractor and Subcontractor SH&E Requirements, 
including but not limited to: 

• The procurement process must include a statement of work (SOW) reviewed and 
approved by the DSM. 

• The SOW must include a clause requiring the vendor to state, in writing, who their 
designated CP is and provide supporting documentation to demonstrate their 
competency. 

 
4.2  Division/Country Managers 
 
Each division/country manager is responsible for developing adequate plans to facilitate 
implementation of this program within the districts. This includes ensuring that adequate 
resources (budget, staff, training, equipment, etc.) are available to the districts to implement all 
required safety training and obtain the experience necessary. 

4.3 District Managers 
 
District managers are responsible for developing plans and procedures to ensure effective 
implementation and enforcement of this procedure at the business unit (BU)/section level. This 
includes: 

• Allocating resources for the effective implementation of this program within their district. 
• Establishing procedures that ensure compliance is tracked and measured (in accordance 

with applicable Training Needs Assessments or TNAs). 
• Reviewing the safety training performance of individual sections to ensure compliance 

with this procedure. 

4.4 Business Unit/Section/Department Managers  
 
BU/section/department managers (BU/SM/DM) are responsible for ensuring that all assigned 
personnel, including personnel utilized from other offices to support their operations, comply with 
the requirements of this program. BU/SM/DM will also: 

• Develop and maintain a process to track employee training compliance and anniversary 
dates. This would include oversight of eTracking data entry for section personnel (see 
SH&E 114). 

• Ensure that annual TNAs are maintained as it applies to specific CP training. 
• Implement corrective actions when employees fail to meet training requirements. 
• Identify supplemental employee training needs based on local/client requirements. 
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• Ensure CP training requirements are reviewed with each employee, based upon current 
and anticipated job functions and past performance, on a routine basis. This will include, 
at a minimum, a review during the annual employee review and/or any major employee 
re-assignment/job change. 

• Identify additional employees requiring CP training based on this procedure. 

4.5 Safety, Health and Environmental Department 
 
The District Safety Manager (DSM) or designee will assess the competency of all designated 
persons based on specific requirements outlined in this procedure. The DSM will determine 
competency and authorize the individual to serve as a CP in a specific area (e.g., scaffolding, 
excavation, etc.), which will be annotated in eTracking per SH&E 114.  
 
The Safety Department (i.e., DSM) is responsible for: 

• Establishing CP training/experience requirements and communicating these 
requirements to line management within each district. 

• Managing the overall implementation of this procedure. 
• Self-assessment to maintain compliance in the area of CP program per this procedure, 

including eTracking system management. 
• Providing technical assistance/support as requested by district and section managers. 
• Performing internal safety training classes as requested by district and section managers. 
• Establishing minimum CP requirements for various job classifications (see Section 1) 

based on individual job descriptions, applicable regulatory requirements, operational 
considerations, and management directives. 

• Review and approve CP qualifications of Earth Tech employees. Authorize employees to 
serve as a CP, working with the EHSA to annotate the designation in eTracking. 

 
4.6 Earth Tech Employees 
 
Each Earth Tech employee, with guidance from their supervisor, is responsible for completing a 
TNA, regarding CP requirements, using the guidelines contained in the applicable sections of the 
form. Employees are also required to obtain approval from their supervisor prior to enrolling in 
any Earth Tech sponsored safety program. In addition, each employee is expected to track his or 
her own training anniversary dates and arrange for appropriate refresher training at least 30-days 
prior to expiration of certification. 
 
 
5.0 COMPETENT PERSON REQUIREMENTS 
 
Earth Tech CP requirements are dependent on the job description and function. As stated in 
Section 4.0, it is each supervisor’s responsibility, along with the employee, to determine if CP 
qualifications are required to comply with Earth Tech policies and requirements. As stated in 
SH&E 114, the TNA provides a work sheet to assist with this process. 
 
5.1 Confined Space Entry 
 
5.1.1 Operations/ Project Manager 
 
Prior to entering any Confined space, the PM must identify a CP who meets the requirements 
identified in Section 5.1.3 to serve onsite during all confined space entry. 
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5.1.2 Confined Space Competent Person 
 
The approved confined space CP is responsible for ensuring that all requirements for 
classification, confined space entry supervision and the entry itself meets the applicable federal, 
state and/or local standards (e.g., 29 CFR 1910.146) and SH&E 118, Confined Space Entry 
Program. The CP will be authorized by the PM to take prompt corrective measures to eliminate 
those hazards. The CP will identify and/or provide: 

• Classification and inventory of all applicable permit required confined space(s) in 
accordance with SH&E 118. 

• Details concerning the potential hazards associated with the entry operation of non-
permit and permit-required confined spaces. 

• Pre-entry preparation. 
• Required air monitoring equipment. 
• Required PPE for confined space entry tasks. 
• Required emergency response/extraction equipment and emergency action planning. 
• Required ventilation procedures (as applicable). 
• Required isolation procedures (as applicable). 
• Required pre-entry monitoring procedures and applicable at-entry re-classification 

criteria. 
• Air monitoring procedures during entry (if re-classification has not occurred). 
 

5.1.3 Minimum Requirements for Confined Space Competent Person 
 
The designated CP must meet the following qualifications: 

• Has completed OSHA Confined Space Training Course. 
• Has completed a review of the applicable Earth Tech SH&E Standard Operating 

Procedure (SH&E) with a safety professional. 
• Has completed OSHA confined space supervisor training. 
• Has demonstrated sufficient experience to DSM and can identify existing and predictable 

hazards in a confined space. 
 
5.2 Excavation 
 
5.2.1 Operations/Project Manager 
 
Prior to the self-performance of any excavation operation reaching a minimum depth of four (4) 
feet below ground surface or as designated in the project HASP, the PM must identify a CP who 
meets the requirements identified in Section 5.2.3, to serve onsite during all excavation 
operations. 
 
5.2.2 Excavation Competent Person 
 
The approved excavation CP is responsible for ensuring that all excavations conform to the 
applicable federal, state and/or local requirements (i.e., 29 CFR 1926 Subpart P) and SH&E 402, 
Excavation and Trenching. The CP will identify existing and predictable hazards associated with 
the excavation will be authorized by the PM to take prompt corrective measures to eliminate 
those hazards.  The CP will: 

• Perform a daily inspection of the excavation using the Excavation Daily Inspection 
Checklist (or equivalent). 

• Evaluate and verify the soil classification of the excavation. 
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• Evaluate and verify that the selected protective system is adequate for the planned 
operations. 

• Oversee and evaluate the construction of the selected protective system. 
• Ensure that operational safety practices conform to those identified in the applicable 

regulations and the applicable Earth Tech SH&E SOP. 
• Be onsite during all operations where personnel are working in or around an excavation 

that is four (4) or more feet in depth or as required by the project HASP. 
 
5.2.3 Minimum Requirements for Excavation Competent Person 
 
The designated CP must meet the following qualifications: 

• Has completed an Earth Tech-approved Excavation Competent Person training course. 
• Has completed a review of the applicable Earth Tech SH&E SOP with a safety 

professional. 
• Has demonstrated and sufficient experience to identify existing and predictable hazards 

in the excavation surroundings. 
 
5.3 Heavy Equipment 
 
5.3.1 Operations/Project Manager 
 
Prior to the self-performance of any HE operation (e.g., scrapers, loaders, crawler or wheel 
tractors, excavators, backhoes, bulldozers, off-highway haul trucks, graders, agricultural and 
industrial tractors and similar equipment [not including cranes]), the HE operator must obtain 
initial approval from the applicable site-specific Operations/Project Manager (PM) to operate on 
the site. Operations must identify a CP that meets the requirements identified in Section 5.3.3, to 
serve onsite during all HE operations. 
 
5.3.2 Responsibilities of the Heavy Equipment Competent Person 
 
The approved HE CP is responsible for ensuring that all heavy equipment operations are 
performed safely in accordance with SH&E 513, Heavy Equipment, district-specific procedures, 
federal, state and local requirements (e.g., 29 CFR 1926.602, EM 385-1-1 [as applicable], etc.), 
the manufacturer’s and rental agency (when applicable) requirements/recommendations. The HE 
CP will identify existing and predictable hazards involved in HE operations and will be authorized 
by the PM to take prompt corrective measures to eliminate those hazards.  The HE CP will: 

• Initially verify equipment coming on site is in safe operating condition and meets the 
manufacturer’s recommendations to ensure safe operation (see checklist in SH&E 513).  

• Correct any deficiencies identified during the inspection prior to the machinery’s 
continued use. 

• Verify that a thorough inspection of the machinery was completed by a HE CP prior to the 
machinery’s use. 

• Verify that a record of the dates and results of annual inspections for each machine and 
piece of equipment are available for review with the HE. 

• Demonstrate the knowledge and ability to read and interpret the limitations (including 
total weight for intended work surface), load distribution and general Safety requirements 
applicable to the HE being operated (see SH&E 513). 

• Be onsite during the performance of all operations involving HE, ensuring all assigned 
personnel are qualified to operate per this policy. Pre-qualification must be documented 
(see Attachment 1). 
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• Review and approve all Task Hazard Analyses (THAs) associated with site-specific 
operations and communicate to applicable field personnel. 

 
5.3.3 Minimum Requirements for a Heavy Equipment Competent Person 
 
The designated CP must meet the following qualifications: 

• Must have documented experience supervising the use of heavy equipment. 
• Have a working knowledge and application of the industry standard hand signals for HE 

material/load handling. 
• Has completed a review of the applicable Earth Tech SOPs (e.g., SH&E 513, etc.) with a 

safety professional, OR 
• Demonstrates sufficient experience to identify existing and predictable hazards in the 

excavation surroundings. 
• Use Heavy Equipment Operator Qualification Program as specified by the DSM (see 

Attachment 1). 
 
5.4 Fall Protection 
 
5.4.1 Operations/Project Manager 
 
Prior to self-performance of any work at or above four (4) feet or as designated by the project 
HASP, the PM must identify a CP who meets the requirements of applicable regulations and as 
identified in Section 5.4.3, to serve onsite when Subcontract personnel are working at heights. 
 
5.4.2 Fall Protection Competent Person 
 
The approved Fall Protection CP is responsible for ensuring that all fall protection 
systems/measures conform to the applicable federal, state and/or local standards (i.e., 29 CFR 
1926.500 Subpart M) and SH&E 120, Fall Protection Program.  The CP will identify existing and 
predictable hazards associated with the Fall Protection will be authorized by the PM to take 
prompt corrective measures to eliminate those hazards. The CP will: 

• Ensure all applicable employees that are working above four (4) feet are trained in fall 
hazards and the equipment of Fall Protection. 

• Perform inspections of Safety nets, Guard Rails and Fall Arrest Equipment per the 
applicable federal, state and/or local regulations (e.g., 29 CFR 1926 Subpart M). 

• Will verify the development of a project Fall Protection Plan (as required by the HASP). 
• Identify potential fall hazards and implement the appropriate fall arrest systems to protect 

workers. 
 
5.4.3 Minimum Requirements for Fall Protection Competent Person 
 
The designated CP must meet the following qualifications: 
 

• Must have documented experience supervising work requiring fall protection to at least 
the maximum level of protection required per the project HASP. 

• Have working knowledge and application of fall restraining systems and equipment. 
• Has completed a review of the applicable Earth Tech SH&E SOP with a safety 

professional, or 
• Demonstrates sufficient experience to identify and control existing and predictable fall 

hazards.   
• Completed Fall Hazard and Fall Protection Equipment training. 
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• Review and understand Fall Protection Plans (as warranted). 
• Review and Interpret fall protection standards (e.g., 29 CFR 1926 Subpart M, etc.). 

 
5.5 Lockout/Tagout 
 
Lock-out/Tag-out (LO/TO) is the process used to prevent injuries by controlling energy sources 
such as electrical power, hydraulic fluid under pressure, compressed air, steam, energy stored in 
springs, potential energy from suspended parts, or any other source that may cause unexpected 
movement when it is necessary to perform work on the system. LO/TO also applies to similar 
functions performed on systems containing hazardous materials. 
 
The DSM and/or designated LO/TO CP will assess the competency of all potential LO/TO CPs 
based on whether they meet the specific requirements in Section 5.5.3. If an employee is 
determined to be competent, the DSM will authorize the individual to serve as a LO/TO CP and 
annotated in eTracking. 
 
5.5.1 Operations/Project Manager 
 
Prior to performing LO/TO functions or as designated by the project HASP, the PM must identify 
a CP who meets the requirements identified in Section 5.5.3 to serve onsite when LO/TO is 
required. 
 
5.5.2 Lockout/Tagout Competent Person 
 
The approved LO/TO CP is responsible for ensuring that all LO/TOs conform to the applicable 
federal, state and/or local requirements (i.e., 29 CFR 1910.147), SH&E 119, Lockout/Tagout 
Program, SH&E 121, Electrical Safety Program, and/or equivalent standards (e.g., U.S. Army 
Corps of Engineers EM 385-1-1, etc.). The LO/TO CP will identify existing and predictable 
hazards associated with energy sources and will be authorized by the PM to take prompt 
corrective measures to eliminate the identified hazards prior to performing work on or around the 
subject system. The LO/TO CP will: 

• Inspect all company LO/TO(s) before the start of their work shift and be sure the required 
tags, locks, group locking systems, or other LO/TO protection is in place at the 
designated LO/TO points in accordance with SH&E 119. Subcontractors LO/TO CP must 
perform the same. 

• Capable of identifying existing and potential energy-release hazards in their surroundings 
or working conditions. 

• Must know and develop procedures for the application and removal of locking or tagging 
equipment in accordance with SH&E 119. 

• Must know the specifics (i.e., design, process, energy sources, etc.) associated with the 
equipment being locked or tagged. 

 
5.5.3 Minimum Requirements for Lockout/Tagout Competent Person 
 
The designated CP must meet the following qualifications: 

• Must have documented experience supervising work requiring LO/TO protection 
equivalent to the work being performed per the project HASP. 

• Have working knowledge of LO/TO systems and equipment. 
• Experience in the application and removal of LO/TO systems, including the development 

of “equipment-specific procedures” per SH&E 119. 
• Must have a LO/TO-specific training course approved by the DSM. 
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5.6 Scaffolding 
 
The DSM will assess the competency of all designated Scaffolding CPs based on whether they 
meet the specific requirements in Section 5.6.3 If determined to be competent, the DSM will 
authorize the individual to serve as a Scaffolding CP and the training will be annotated in 
eTracking. 
 
5.6.1 Operations/Project Manager 
 
Prior to any erecting, working on, dismantling or inspection of scaffolding, the PM must identify a 
CP who meets the requirements identified in Section 5.6.3, to serve onsite when Subcontract 
have scaffolding on site. 
 
5.6.2 Scaffolding Competent Person 
 
The approved CP is responsible for ensuring that all scaffolding conform to applicable federal, 
state and/or local requirements (e.g., 29 CFR 1926 Subpart L) and SH&E 502, Scaffolding, and 
SH&E 120, Fall Protection Program. The CP will identify existing and predictable hazards 
associated with the will be authorized by the PM to take prompt corrective measures to eliminate 
those hazards.  The CP will: 

• Must be on site to supervise all scaffold erection activities. 
• Inspect all Scaffolding before the start of the workday and apply tag to entrance of 

scaffolding. 
• Capable of identifying existing and predictable fall-related hazard in their surroundings or 

working conditions. 
• Must know correct procedures for erecting, disassembling, moving, operating, repairing, 

Inspecting, and maintaining the type of scaffold(s) in use. 
• Must be knowledgeable about the structural integrity and be able to evaluate the effects 

of occurrences (e.g., dropped load, truck backing into a support leg, etc.) 
• Must know the design criteria, maximum intended load-carrying capacity and intended 

use of the scaffold. 
 
5.6.3 Minimum Requirements for Scaffolding Competent Person 
 
The designated CP must meet the following qualifications: 

• Must have documented experience of erecting, working on, dismantling and inspecting 
scaffolding. 

• Have working knowledge and application of scaffolding systems and equipment being 
used. 

• Must have 32 hours of training through the Scaffold Institute of America or equivalent 
training approved by the DSM. 

• Has completed a review of the applicable Earth Tech SH&E SOP with a safety 
professional. 

 
5.7 Radiation 
 
The DSM or designee (e.g., approved Radiation Safety Officer [RSO], etc.) will assess the 
competency of all designated radiation competent persons based on the specific requirements in 
Section 5.7.3.  Due to the differing activities performed by Earth Tech involving the use of 
radioactive materials (RAM) or contact with ionizing radiation levels that present whole-body 
exposures, a general set of competent person and activity-specific guidelines have been 
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• Has completed a 40-hour course in radiation safety and passed a written examination 
(e.g., RSO); OR 

• Has completed an advanced degree in health physics or possesses a currently valid and 
professionally-recognized certification (e.g., NRRPT, CHP, etc.). 

 
5.8 Respiratory Protection 
 
5.8.1 Operations/Project Manager 
 
Prior to donning respiratory protection (RP) or upgrading to a higher level of RP (e.g., Level C, B 
or A) and as designated in the project HASP, the PM or facility/plant manager (if operations are 
performed in a company facility) must identify a RP CP, which meets the requirements identified 
in Section 5.8.3. 
 
5.8.2 Respiratory Protection Competent Person 
 
A designated RP CP is responsible for ensuring that all respiratory protection related activities 
conform to the requirements of SH&E 112, Respiratory Protection, and other applicable federal, 
state and/or local standards (i.e., 29 CFR 1910.134). The CP will identify existing and predictable 
issues/concerns associated with the RP equipment selection (e.g., respirators, filters), filter 
replacement schedules, fit testing, use, decontamination, and repair. The RP CP must be 
authorized by the PM to take prompt corrective measures to minimize risk. The CP will: 

• Ensure all Earth Tech employees that are scheduled to wear/use respiratory protection 
are trained, fit tested and medically monitored to use the intended equipment per SH&E 
112. Training and experience will be documented in site/facility files. 

• Perform inspections of respirators and associated equipment per SH&E 112 (e.g., APRs, 
SCBAs, compressed gases, etc.). 

• Be able to identify and communicate upgrade/downgrade criteria for the RP selected. 
This information is located SH&E 112 and/or site-specific HASP/THAs. 

• Understand the different types/classifications of RP equipment available to personnel, 
limitations of each and optimum selection based on site-/facility-specific conditions. 

 
5.8.3 Minimum Requirements to be a Respiratory Protection Competent Person 
 
The designated CP must meet the following qualifications: 

• Must have documented experience supervising the selection, fit testing, use, 
decontamination, filter replacement scheduling, inspection and repair of RP equipment 
being used at the facility/site. 

• Has completed a review and can communicate the requirements of Earth Tech SH&E 
112, Respiratory Protection Program, including fit testing equipment/procedures and 
minimum documentation procedures.  

• Demonstrates sufficient experience to identify/control existing and predictable respiratory 
system hazards. 

• A working knowledge of applicable respiratory protection regulations (i.e., 29 CFR 
1910.134 or equivalent). 

 
5.9 Cranes 
 
5.9.1 Operations/Project Manager 
 
Prior to the self-performance of any crane operation, the Project Manager (PM) must obtain 
approval to perform the operation from the Vice President, Safety, Health, & Environmental.  The 
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PM must identify a CP that meets the requirements identified in Section 5.9.3, to serve onsite 
during all crane operations. 
 
5.9.2 Responsibilities of the Crane Competent Person 
 
The approved crane CP is responsible for ensuring that all crane operations are performed safely 
in accordance with applicable federal, state and/or local regulations (i.e., 29 CFR 1926 Subpart 
N) and the manufacturer’s recommendations. The CP will identify existing and predictable 
hazards involved in crane operations and will be authorized by the PM to take prompt corrective 
measures to eliminate those hazards. The CP will: 

• Inspect all crane machinery and equipment before and during use to ensure its safe 
operation using the Crane Pre-operational Inspection Checklist (or equivalent). 

• Correct any deficiencies identified during the inspection prior to the machinery’s 
continued use. 

• Verify that a thorough annual inspection of the hoisting machinery was completed by a 
government or private agency recognized by OSHA prior to the machinery’s use. 

• Verify that a record of the dates and results of these annual inspections for each hoisting 
machine and piece of equipment are available for review with the crane. 

• Demonstrate the knowledge and ability to read and interpret a crane’s load chart. 
• Be onsite during the performance of all operations involving a crane. 
• Review and approve all critical lift plans. 

 
5.9.3 Minimum Requirements for Crane Competent Person 
 
The designated CP must meet the following qualifications: 

• Has completed a four (4) day Crane Inspector course through The Crane Institute of 
America (or equivalent training through a DSM-approved training vendor) and passed a 
written examination, and 

• Has obtained a valid crane operator certification from the National Commission for the 
Certification of Crane Operators (NCCCO) or equivalent. 

• Has documented experience working in a capacity of operation, maintenance, repair, 
inspection, safety or supervision with telescoping and/or lattice boom cranes 

• Have a working knowledge and application of the industry standard crane hand signals 
• Has completed a review of the applicable Earth Tech SH&E SOP with a safety 

professional. 
 
5.10 Rigging 
 
The DSM will assess the competency of all designated rigging CPs based on whether they meet 
the specific requirements in Section 5.10.3. If determined to be competent, the DSM will authorize 
the individual to serve as a rigging (including but not limited to: wire rope, chain, synthetic web 
slings, and their associated components such as hooks, shackles, eye bolts, hoist rings, 
turnbuckles, spreader/lifting beams, load blocks, sheaves, hoists, chain falls, and come-alongs) 
CP and the training will be annotated in eTracking. 
 
5.10.1 Operations/Project Manager 
 
Prior to the self-performance of any crane operation, the Project Manager (PM) must obtain 
approval to perform the operation from the Vice President, Safety, Health, & Environmental.  The 
PM must identify a CP who meets the requirements identified in Section 5.10.3, to serve onsite 
during all crane operations and supervise the rigging activities of all lifts. 
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5.10.2 Rigging Competent Person 
 
The approved rigging CP is responsible for ensuring that all lifts are safely and properly rigged 
and that all rigging conforms with the applicable federal, state and/or local standards (e.g., 29 
CFR 1926 Subpart N) and the manufacturer’s recommendations.  The CP will identify existing 
and predictable hazards associated with the rigging and will be authorized by the PM to take 
prompt corrective measures to eliminate those hazards.  The CP will: 

• Inspect all rigging and associated components prior to each use/lift. 
• Ensure defective rigging that does not meet the requirements identified in the subject 

regulations (i.e., 29 CFR 1926 Subpart N) or the manufacturer’s recommendations, is red 
tagged and removed from service. 

• Ensure that the intended lift is performed safely and within the rated load capacity of the 
rigging. 

• Be onsite during the performance of all lifts. 
 
5.10.3 Minimum Requirements for Rigging Competent Person 
 
The designated CP must meet the following qualifications: 

• Has completed a Rigging Safety and Inspector “Hands-On” course through The Crane 
Institute of America (or other DSM-approved training vendor) and passed a written 
examination, and 

• Have documented experience working in a capacity of operation, maintenance, repair, 
inspection, safety, or supervision with rigging, and 

• Has completed a review of the applicable Earth Tech SH&E SOP with a safety 
professional, OR 

• Demonstrates a working knowledge and application of inspecting rigging, and 
• Be able to calculate sling loading using one of the three (3) industry established methods 

and verify that the rigging is sufficient for the intended load, and 
• Have a working knowledge and application of the industry standard crane hand signals, 

and 
• Know how to perform rated load tests or proof tests. 
• Have a working knowledge and application of the applicable regulations, standards 

and/or requirements when hoisting personnel with cranes. 
 
 
6.0 ATTACHMENTS 
 
Attachment 1 – Heavy Equipment Operator Qualification Checklist 
Attachment 2 – Competent Person Designation Form 
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HEAVY EQUIPMENT OPERATOR QUALIFICATION CHECKLIST 
 

 Demonstrate knowledge of rules for general job safety. 
 Demonstrate knowledge of hand signals. 
 Demonstrate safety precautions for loading and moving equipment.  
 Discuss effective communications during equipment operations. 
 Aware of his/her surroundings when moving, seat belt use etc.). 
 Demonstrate knowledge of terms associated with basic principles of engine/transmission. 
 Demonstrate knowledge of preventive maintenance procedures. 
 Check items on a daily (or shift) checklist. 
 Demonstrate safe service positions. 
 Demonstrate the ability to lubricate the equipment. 
 Demonstrate knowledge of safety rules concerning fueling the equipment and flammable liquids. 
 Demonstrate knowledge of terms associated with grade work, purposes of stakes, identify 

information given on stakes, and demonstrate correct use of stakes.  
 Demonstrate knowledge of terms associated with soil slopes. 
 Demonstrate safety rules pertaining to care and maintenance of batteries. 
 Demonstrate the ability to service an air cleaner. 
 Demonstrate understanding of pre-dig/subsurface excavation requirements (subsurface 

utility clearance). 
 Demonstrate the ability to operate excavator in unstable soil using mats. 
 Demonstrate the ability to operate excavator on a grade using benching technique(s). 
 Demonstrate the ability to operate excavator using trench box. 
 Demonstrate the ability to dig a straight-line ditch and load a haul truck. 
 Demonstrate proper equipment entry and exit. 

 

Remarks: ____________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________ 
 

Heavy Equipment Competent Person 
 
Name (print):______________________  
 
Signature:________________________  
 
Title:_____________________________  
 
Employee Number:_________________  
 

Qualified Operator 
 
Name (print):______________________ 
 
Signature:________________________ 
 
Title:_____________________________    
 
Employee Number:_________________ 
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CERTIFICATION OF SUPERVISED 
FIELD EXPERIENCE 

 
 
The following is applicable: 
 

(  ) Competency for operating the equipment was verified (through observation and additional means if 
applicable) for the individual as the individual has had previous training/experience. 

 
(  ) On-the-job training occurred for operating the equipment and competency verified. 

 
 

DATE  JOB FUNCTION DATE  JOB FUNCTION 

 1.__/__/__ Rubber-tire Backhoe/Loader 
Operator 

13.__/__/__ Front-end Loader  

 2.__/__/__ Off-Road Truck Driver 14.__/__/__ ________Foreman 

 3.__/__/__ Batch Plant Operator   15.__/__/__ Fuel Truck Driver 

 4.__/__/__ Motor Grader Operator 16.__/__/__ Hydraulic Crane Operator 

 5.__/__/__ Cable Crane Operator 17.__/__/__ Liner Technician 

 6.__/__/__ Compactor Operator 18.__/__/__ Oiler 

 7.__/__/__ Dozer Operator 19.__/__/__ Pick-up or Van Driver 

 8.__/__/__ Drill Helper 20.__/__/__ __________ Operator 

 9.__/__/__ Drill Operator 21.__/__/__ Truck Driver 

10.__/__/__ Hydraulic Excavator Operator 22.__/__/__ Welding/Burning 

11.__/__/__ Drill Rig Operator 23.__/__/__  

12.__/__/__ Forklift Operator (per 29 CFR 
1910.178 or equivalent) 

Make __________________ 

Model   __________________ 

24.__/__/__ Three (3) days of supervised field 
experience in accordance with 29 
CFR 1910.120(e)(3)(i), SH&E 301 
or equivalent. 

 
 
 
______________________________________ ________________________________________ 
Printed Name & Signature of Employee Printed Name & Signature of Supervisor 
 
______________________________________ ________________________________________ 
Date       Date 
 

 
Note:  This form is not all inclusive, use of other SH&E SOPs may apply. 
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General Safety Rules  

 
PREVIOUSLY   ENV 201 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
This procedure will provide general guidelines that are to implement when executing work in the 
field. Additionally, it provides references to other applicable procedures that are to be 
implemented. 
 
 
2.0 SCOPE 
 
This procedure applies in its entirety to all Earth Tech projects and operations and personnel 
working on these projects and operations. 
 
General Guidelines 
 
• Each office/project site will have the appropriate labor posters (contact you human resource 

and SH&E representative or professionals for specifics). Ensure local and state posting are 
included. At a minimum ensure OSHA’s Occupational Safety Health and Act Poster (OSHA 
3165) is prominently posted.. A source for these forms can be found on the SH&E website 
at: http://etonline.earthtech.com/etonline/healthsafety or http://www.osha.gov/. 

• Legible and understandable precautionary labels will be prominently affixed to all containers 
of chemical raw materials, intermediates, products, by-products, mixtures, scrap, waste, 
debris, and contaminated clothing, per DOT, EPA, OSHA, or other applicable regulations. 

• At least one person qualified in the administration of first aid and cardiopulmonary 
resuscitation (CPR) will be present at all times at each Earth Tech work site unless 
exempted by the SH&E Department (Safety Manager). Recognized agencies providing 
training and qualification in First Aid/CPR are the American Red Cross and the 
American Heart Association.  

• At a minimum, a Type III first aid kit will be provided at each project site. Each kit will be 
stored in a durable water resistant storage case equipped with handles, and have a means 
for mounting in place, and meet the specific performance requirements as specified in 
Section 5.4.4of ANSI Z308.1-1998. Each first aid kit will at a minimum include the following 
contents: 
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• As appropriate, equipment on site will be bonded and grounded, spark proof, and explosion 

resistant. Ground fault interrupters will be utilized for all electrical equipment. 

• Hazards from protruding objects, careless movements, or placement of materials on paths 
or foot traffic areas present a problem with regard to slips, trips, falls, and puncture wounds. 
Personnel will use a reasonable amount of effort to keep slip, trip and fall hazards to a 
minimum. 

 
 
3.0 EMPLOYEE PERFORMANCE RULES 
 
• Each employee, as a condition of employment, is required to comply with the health and 

safety procedures and the site safety plan governing in each area the employee is required 
to work. Project Managers are to review records of each employee to ensure that all 
requirements are in compliance. 

• No one will initiate work on a project involving hazardous materials until appropriate training 
as required by regulation, contract and/or SH&E procedures have been implemented. 

• All employees are directed to immediately bring to the attention of the Site Supervisor or Site 
Safety Officer any unsafe condition, practice or circumstance. 

• The following practices are expressly forbidden during operations on work sites: 

o Smoking, eating, or drinking while on site except in designated areas; 

o Ignition of flammable or reactive materials; 

o Entry on site without proper safety equipment; 

o Conduct of operations on site without backup personnel. 

• Employees must report every incident/accident to their supervisor immediately, whether or 
not anyone is injured. Directions regarding first aid, medical treatment, etc. will be provided 
by the supervisor.  

• Employees may not alter or attempt to repair or service safety equipment unless specifically 
authorized and qualified. 

• An employee must not attempt to move (push, tilt etc.) or lift heavy or bulky objects beyond 
his capacity. No employee will move or lift more than 49 pounds without aid. 

• Possession or use of alcohol, intoxicants or drugs on company premises or job sites is 
prohibited. Employees may not report for work or perform duties while under the influence of 
alcohol, intoxicants or drugs. Use of prescription drugs are to be reported to the Site 
Supervisor and shall not impair the ability of the worker to work safely. 

• Walking under or working under a suspended load is not permitted. 
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• Personnel on site will use the "buddy" system (pairs), working alone on any job site is 
forbidden unless emergency procedures and communication with the client, PM, and/or 
Earth Tech office are established prior to initiating site operations. Communication or visual 
contact will be maintained between crew members at all times. 

3.1 General Safe Work Practices 

• Anyone known to be under the influence of alcohol, intoxicants, or drugs will not be allowed 
on the job while in that condition. Additionally, this event will be reported to the individual’s 
supervisor and district human resource representative. The employee is not to return to work 
until they directed to do so by their supervisor and human resource representative. 

 
• Horseplay, scuffling, and other acts that tend to have an adverse influence on the safety or 

well-being of the employees are prohibited. 
 
• Work will be pre-planned planned and supervised to prevent injuries while handling 

materials and working with equipment. 
 
• No one will knowingly be permitted or required to work while the employee's ability or 

alertness is so impaired by fatigue, illness, or other causes that it might unnecessarily 
expose the employee or others to injury. 

 
• Employees will not enter confined spaces unless in full compliance with the provisions of 

SH&E 118 – Confined Space Entry Program. 
 
• No equipment will be operated unless all appropriate guards and safety devices are in place 

and properly adjusted. 
 
• Crowding, pushing, or shoving when boarding or leaving any vehicle is prohibited. 
 
• A lock or tag installed in accordance with SH&E 119 - Lock Out & Tag Out Program will not 

be violated. 
 
• To the extent practical, mechanical or powered equipment will be used to handle, lift, or 

move heavy objects.  Manual handling of heavy objects will be kept to a minimum.  When 
muscle power is used to handle heavy objects, the lifts will be planned and assistance 
obtained to minimize the risk of injury. 

 
• Footwear worn onsite must comply with ANSI Z41 PT91 (must be stamped in or on 

footwear). Footwear is to be 100% leather, steel toe, with a minimum ankle cuff of 6 inches. 
 
• Materials, tools, or other objects will not be thrown from buildings or structures until proper 

precautions (such as materials chutes) are taken to protect others from the falling objects. 
 
• Employees will wash (soap and water) thoroughly before eating, drinking, smoking, or 

leaving the jobsite.  When hazardous materials or hazardous waste are involved, employees 
will go through appropriate decontamination. 

 
• Workers will observe all safety precautions when using ladders in accordance with SH&E 

501 – Ladders. 
 
• Gasoline will not be used for cleaning purposes. 
 
• All sources of ignition will be eliminated from the work area when using flammable solvents. 
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• No burning, welding, or other hot processes or source of ignition will be applied to any 
enclosed tank or vessel, even if there are some openings, until it has first been determined 
that no possibility of explosion exists, and authority for the work is obtained from the 
foreman or supervisor. 

 
• Any damage to scaffolds, falsework, or other supporting structures will be immediately 

reported to the foreman or supervisor and repaired before use. 
 
• Wear appropriate gloves when handling materials. Leather work gloves are usually sufficient 

when handling wood.  Special gloves are available for handling broken glass and other 
especially sharp objects.  If the materials are contaminated, wear gloves to protect against 
the contamination under the work gloves.  The chemical-protective gloves must be protected 
against puncture just as your skin must be protected. 

 
3.2 Use of Tools and Equipment 
 
• All tools and equipment will be maintained in good condition 
 
• Damaged tools or equipment will be removed from service and tagged "DEFECTIVE." 
 
• Pipe or Stillson wrenches will not be used as substitutes for other wrenches. 
 
• Files will be equipped with handles and not used to punch or pry. 
 
• Screwdrivers will not be used as a chisel. 
 
• Wheelbarrows will not be pushed with the handles in an upright position. 
 
• Portable electric tools will not be lifted or lowered by means of the power cord.  Ropes will be 

used. 
 
• Electric cords will not be exposed to damage from vehicles. 
 
• In locations where the use of a portable power tool is difficult, the tool will be supported by 

means of a rope or similar support of adequate strength. 
 

3.3 Machinery and Vehicles 
 
• Only authorized persons will operate machinery or equipment. 
 
• Loose or frayed clothing, long hair, dangling ties, finger rings, etc., will not be worn around 

moving machinery or other sources of entanglement. 
 
• Machinery will not be serviced, repaired, or adjusted while in operation, nor will oiling of 

moving parts be attempted, except on equipment that is designed or fitted with safeguards to 
protect the person performing the work.  Machinery will be locked out and tagged out in 
accordance with SH&E 119 – Lock Out & Tag Out Program. 

 
• Persons will not work under vehicles supported by jacks or chain hoists, without protective 

blocking that will prevent injury if the jacks or hoist should fail. 
 
• Air hoses will not be disconnected until the pressure has been bled off the line. 
 
• All excavations will be visually inspected before backfilling to ensure that it is safe to backfill. 
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• Excavating equipment will not be operated near tops of cuts, banks, and cliffs if workers are 
at risk below. 

 
• Tractors, bulldozers, scrapers, and carryalls will not operate where there is the possibility of 

overturning in dangerous areas such as edges of deep fills, cut banks, and steep slopes. 
 
• When loading excavated soil/debris, the wheels or treads of loading equipment should be 

turned in the direction that will facilitate escape in case of dangerous slides or movement of 
material. 

 
 
4.0 EMERGENCY PLANNING 
 
• A sufficient number of fire extinguishers, with a minimum rating of 2A:10B:C, will be 

strategically located throughout the areas where active work is progressing so that travel 
distance to an extinguisher from any location is less than 75 linear feet.  In high hazard 
areas, this distance may be reduced to ensure a timely response. 

• Where work operations involve the on-site handling or use of corrosive materials (strong 
acids/bases, etc.) or materials which can cause significant eye irritation/damage, a fixed or 
portable eye wash unit will be located within 10 seconds  of the work area. The eyewash unit 
will meet the latest requirements of American National Standards Institute (ANSI) Standard 
Z358.1, and be capable of supplying hands-free irrigation of both eyes for at least 15 
minutes at a flow rate of at least 0.4-gallon per minute. At the discretion of the SH&E 
Department (Safety Manager), and emergency drench shower, meeting the requirements of 
ANSI Z358.1, will also be provided. 

 
 
5.0 ADMINISTRATIVE REQUIREMENTS 
 
5.1 OSHA POSTER 

 
Each office and project site has the appropriate OSHA poster (state or federal) posted 
prominently.  A link to an online poster vendor (www.gneil.com) has been provided on the safety 
homepage at http://etonline.earthtech.com/etonline/healthsafety. 
 
5.2 Medical and Training Certificates 
 
Project Managers will review records of each employee to be assigned work on projects involving 
hazardous substances and ensure that all requirements pertaining to health and safety (such as 
medical clearance certificates and training certificates) are in compliance. 
 
 
6.0 BIOLOGICAL 
 
6.1 Dangerous Animals 
 
Snakes and venomous arthropods (e.g., insects, spiders, ticks, scorpions, centipedes, millipedes, 
and others) create a hazard when their habitats are disturbed.  The best defense is to understand 
where these creatures may be found and either avoid them or kill them before they can cause 
harm.  Should a bite or sting occur, immediately notify your supervisor. First aid should be applied 
immediately and medical treatment sought as indicated below.  Also, personnel allergic to 
stinging insects are to notify their supervisor and ensure an  on-site treatment kit is in place prior 
to starting work. 
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6.2 Ticks 
 
Ticks are external parasites of reptiles, birds, and mammals.  The bites of some soft-bodied ticks 
may cause mild paralysis in humans.  Ticks transmit many diseases, including Rocky Mountain 
spotted fever and Lyme disease.  Ticks attach themselves to the host only with their mouthparts, 
and feed on blood.  In removing a tick, take care not to leave mouthparts behind.  Ticks are best 
removed by pulling them off with steady, gentle pressure.  The pull must be light enough to keep 
the tick intact.  It may take more than 10 minutes of pulling to remove the tick.  After the tick is 
removed, wash the area thoroughly with soap and water, gently scrubbing the area of the tick 
bite. 
 
6.3 Ants, Bees, Wasps, Hornets, and Yellow Jackets 
 
Ants, bees, wasps, hornets, and yellow jackets occasionally cause death due to acute allergic 
reaction.  In some cases, the stinging apparatus and venom sac remain at the site of the sting 
and must be removed.  Some relief from the pain can be obtained by applying ice.  Soothing 
lotions, such as calamine, may reduce itching. 
 
If the victim has a history of allergic reactions to insect bites or is subject to attacks of hay fever or 
asthma, or if he is not promptly relieved of symptoms, call a physician or take the victim 
immediately to the nearest location where medical treatment is available.  In a highly sensitive 
person, transport for medical treatment immediately, do not wait for symptoms to appear, a delay 
can be fatal. 
 
6.4 Dangerous Plants 
 
The most common adverse reactions to plants from occupational exposures are skin 
irritation/inflammation. The best prevention is avoiding contact with the plants and being aware of 
dangerous plants native to the area.  However, if the skin does contact the plant, the dermatitis 
may be avoided by prompt removal of the allergen.  About 10 minutes are required for the 
cutaneous penetration of the allergen.  Washing with running water is recommended, but avoid 
the use of soap.  Soap removes protective skin oils and may cause or hasten penetration of the 
allergen.  Avoid non-polar solvents, such as alcohol, which may spread the allergen over a wider 
area.  Early application of topical steroids minimizes the severity of the dermatitis.  If the face or 
genitalia are involved, seek professional medical help immediately, within 6 hours of the 
exposure.  Other objects, such as tools or clothing, may carry the allergen.  Avoid touching the 
face or genitalia with unwashed hands.  Protective clothing that prevents skin contact should be 
used when there is unavoidable contact or when working in areas where there is a high likelihood 
of contact. 
 
 
7.0 REFERENCES 
 

• SH&E 203 – Accident Prevention Program – Requirements for SH&E Documentation 
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This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible District/Business 
Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE/SCOPE 
 
This procedure will provide general guidelines that are to implement when executing work in the 
field. Additionally, it provides references to other applicable procedures that are to be implemented. 
 
 
2.0 PROJECT INITIATION/KICK-OFF 
 
Where specified in the project-specific SH&E documentation (see SH&E 203 - Accident Prevention 
Program Requirements for SH&E Documentation), a kick-off safety meeting will be conducted prior 
to the start of field operations, and will involve representatives of all organizations working on the job 
site. Topics for this meeting will include: 
 
• Communication of all on site SH&E responsibilities and authority. 

• Communication of organizational SH&E performance expectations. 

• Identification of significant project SH&E issues/hazards and solutions. 

• Coordination of organizational SH&E conflicts and interactions. 
 

Refer to SH&E 204 – Task Hazard Analysis for additional information regarding implementation of 
Task Hazard Analysis (THA) and associated training requirements. 
 
Note:  For low-risk projects (e.g., Facility Auditing, Industrial Hygiene Surveys, U.S. Postal Service 
Assessments, Non-Hazwoper Site Walkthroughs), the completion of a Pre-Task Planning Form 
(Attachment I) will be adequate to address health and safety concerns in most cases. 
 
 
3.0 ON-SITE MEETINGS 
 
Safety meetings will be conducted at all job sites for the following operational milestones: 
 

1. Project Start-up: On the first day of field operations for a new project or a new phase of work. 

2. Periodic: On a regular, recurring frequency of not less than once per week (daily meetings 
are required for HAZWOPER activities). 

3. Significant Personnel Turn-over: The start of any workday where a new organization begins 
work on site or more than 25 percent of the day’s work force is new to the site. 
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4. Accident Recovery: The start of the work day following any accident which results in more 
than $1000 dollars in property damage or where an injury to one or more personnel requires 
medical treatment (discuss the accident, its causes and preventive measures). 

 
The meetings will be documented on the Tailgate Safety Briefing Form Sign-In Log (Attachment 2).  
 
 
4.0 SUPPLEMENTAL SAFETY TRAINING 
 
The Project Manager (PM), Site Supervisor (SS) or Site Safety Officer (SSO) will implement worker 
training on general safety topics as part of routine on-site training activities. Where such training is 
conducted it will be documented on the Safety Training Log (Attachment 3). 
 
 
5.0 SITE ORIENTATIONS 
 

1. All project employees will receive a safety orientation and training prior to the start of any 
project and/or task. 

2. The PM, SS or SSO will perform the orientation and training. The level of training and 
method for providing orientation and training will consist of the mandatory items listed in 
SH&E 114 – Safety Training Programs, and a site specific orientation that will be based on 
the project specifics, location of the project, and client requirements. The SH&E Department 
can provide examples of previous orientation material for reference.  

3. The depth/level of training will be commensurate with the job function(s) to be performed. 
Site visitors will receive general orientation and task-specific training. 

4. At a minimum, initial employee orientation and training will consist of the items listed below: 

1. Identification of hazards associated with the individual's job function and responsibilities. 

2. Specific safety procedural instruction needed to perform his or her required job function or task. 

3. Content of the HASP and THAs. 

4. Other ongoing safety training for specific job functions will be conducted on an "as-needed" 
basis.   

5. NOTE: In addition to the Project Safety Orientation all Earth Tech employees will receive the 
Earth Tech safety orientation as found on the Intranet. 

6. http://uslgbwll03.earthtech.com/EHandSOrientation/ehs_employee_orientation.html 

 
 
6.0 SAFETY MEETINGS 
 
Safety meetings will occur on a daily basis prior to the start of field activities.  Safety meetings will be 
conducted by the PM or SS and supplemented by the supervisors of various crafts (labor, equipment 
operation, foreman, safety). 
 

1. The purpose of these meetings is to allow the project employees an opportunity to maintain 
a high degree of safety awareness through timely safety education.  This training will be 
used to discuss specific safety topics and obtain employee feedback. 

2. The PM and SSO will monitor safety meetings to ensure that subject matter is properly 
presented. 
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3. Topics to be discussed will include safety hazards noted during the week and explanation of 
job safety procedures unique to the project. 

4. Other items open for discussion may include, but are not limited to: 

Use of employee personal protective equipment 

Project safety rules 

Employee accidents and incident reviews 

Review of applicable SOPs to job specific activities 

5. Safety Briefings will be developed by the PM, SS, or SSO. Meetings will be conducted by 
the PM, SS, or foreman with support from the SH&E Department.  Subjects may be obtained 
from the SH&E Dept. 

 
6. Records of attendance at all employee safety orientation and training provided as part of this 

procedure will be documented on the Tailgate Safety Briefing Form (attached). 
 
 
7.0 ATTACHMENTS 

 

Attachment 1 – Pre-Task Planning Form 

Attachment 2 – Tailgate Safety Briefing Sign-In Log 

Attachment 3 – Safety Training Log 

 
8.0 REFERENCES 
 

• SH&E 114 – Safety Training Programs 
• SH&E 203 – Accident Prevention Program – Requirements for SH&E Documentation 
• SH&E 204 – Task Hazard Analysis 
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PRE-TASK PLAN FOR 
SAFETY 

Project: ________________  Location: _______________ 
 

Date: ___________________  Shift: ___________________ 

Foreman: ______________   PM/RM: _________________ 

General Foreman (Sign after Review): 

____________________________________________________ 

Description of Work: ________________ 

_______________________________________ 

_______________________________________ 

_______________________________________  
HAZARD IDENTIFICATION 

_____ Housekeeping   ____ Evacuation Process 

_____ High Voltage        ____ Trenches Properly 
         cables/hot rails           shored/sloped 

_____ Requires Fall ____ Asbestos or Lead  
         Protection         paint          
_____ Open Holes ____ Confined Space(s) 

_____ Guarding ____ Vehicle/Traffic 

_____ Materials/ Scrap  ____ Hot Work Protection
  
_____ Noise ____ High Temperature 

_____ Working above/ ____ Carbon Monoxide 
         below workers      (150 PPM = evacuate area) 

_____ Acids/ Caustics ____ Radiation 

_____ Toxins ____ Hazardous Material 

  

  

 

PRE-TASK PLAN FOR SAFETY (Continued) 
 
Equipment Required: _____________________________ 
 
Engineering Required: ___________________________ 
 
Scaffolding Required: ____________________________ 
 
Other: _____________________________________________ 
 
 

Control Measures 
 

Area Secured: 
 
_____ Warning Tape 
 
_____ Barricades 
 
_____ Roof Perimeter Protection 
 
Other: _____________________________________________ 
 
_____  Escape Route Identified 
 
_____  Task Safety Checklist Completed  
 
Other: _____________________________________________ 
 

Verification of Understanding 
(Crew members sign to assure that they understand the plan) 
 Print Sign 
____________________ ____________________ 
____________________ ____________________ 
____________________ ____________________ 
____________________ ____________________ 
____________________ ____________________ 
_____________________ ____________________ 
____________________ ____________________ 
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Task Safety Checklist (check all that apply) 
Personal Protective Equipment     YES    NO   N/A Housekeeping Yes NO N/A 
Goggles/Face shield                                  ___      ___     ___ Work Surface Level ___ ___ ___ 
Gloves ___ ___ ___ Aisles, Stairs, Floors Clean ___ ___ ___ 
Rubber boots/suits ___ ___ ___ Storage of Materials ___ ___ ___ 
Respirators ___ ___ ___ 
Body Harness/Shock absorbing lanyard ___ ___ ___ Material Handling/Equipment Inspection 
Welding Shield ___ ___ ___ Cranes or Cherry Pickers ___ ___ ___ 
Leather Sleeves/coat ___ ___ ___ Air Tuggers ___ ___ ___ 
Ear Plugs ___ ___ ___ Rigging Checked ___ ___ ___ 
Long Sleeve Shirts ___ ___ ___ Cables, Ropes, Slings ___ ___ ___ 
Fire Retardant Clothing ___ ___ ___ Chain Falls ___ ___ ___ 
    Pre-Lift Required ___ ___ ___ 
Energized Equipment     
Lockout Verified ___ ___ ___ Fall Protection  
All Locks Labeled/ Tagged ___ ___ ___ Rope Grabs ___ ___ ___ 
Broken/ Exposed Wiring ___ ___ ___ Retractables ___ ___ ___ 
    Vertical Lifelines ___ ___ ___ 
Fire Protection    Horizontal Lifelines ___ ___ ___ 
Proper Fire Extinguisher & Fire Hose ___ ___ ___ Guardrail System – Handrail,  ___ ___ ___ 
Flammable Materials Removed or  ___ ___ ___        Midrail, toeboard 
       Protected     Floor Openings Protected ___ ___ ___   
Fire Blankets ___ ___ ___  
Fire Watch Required ___ ___ ___ Miscellaneous 
Area Need to be Flagged ___ ___ ___ Ladders Secured ___ ___ ___ 
    Scaffolds Inspected ___ ___ ___ 
Tools    Rebar Protected ___ ___ ___ 
Proper Tools for the Job  ___ ___ ___ Pinch Points ___ ___ ___ 
Ladder Inspection ___ ___ ___ Purge Requirements ___ ___ ___ 
Hand Tools in Good Condition ___ ___ ___ Trailer Inspection ___ ___ ___ 
Air hoses secured ___ ___ ___ Daily Shift Ending Audit ___ ___ ___ 
Ground Fault protection in place ___ ___ ___     (Assure Equip & Area is secure) 
Oxygen/ Acetylene tied off ___ ___ ___  
 
Permits**  Required Complete  
 Yes No 
Work Permit ___ ___ ___ 
Excavation ___ ___ ___ 
Confined Space ___ ___ ___ ** Completing this form does NOT replace completion  
Hot Work ___ ___ ___      of the required permits 
MSDS Available ___ ___ ___ 
Special Written Procedure ___ ___ ___ 

Specific Work Requirements: 
_____________________________________________________________________________ 
Alternative Work Areas: 
___________________________________________________________________________________ 
Safety & Productivity Improvement Suggestion(s): 

Post Task 
Inspection Checklist 

 Yes No     N/A 
Post-Job Cleanup ____ ____ ____ 
 
Secured Installed Materials ____ ____ ____ 
 
Hot Work Monitored after ____ ____ ____ 
         Work Completed 
Barricades Installed where ____ ____ ____ 
    Needed 
Equipment Shut Down/ ____ ____ ____ 
 Secured 
Locks Removed ____ ____ ____ 

 
Emergency Numbers 

SH&E Contacts 
 
District Safety Managers 

Dale Prokopchak, CIH, CSP (Cap) (804) 839-8312 

Bob Poll, CIH, CSP (NE) (562) 884-1414 

Ron Partilla, CSP, OHST (SE) (843) 572-5600 

Chad Ross, (MW) (859) 442-2300 

Bart Dawson, CIH (RM) (210) 271-0925 

Herold Hannah, CIH, CSP (West) (412) 200-2028 

 
Incident Reporting Line 

Earth Tech Safety Coordinator (800) 348-5046 
 
Shift Manager: _____________________________________ 
 
Project Manager: __________________________________ 
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Earth Tech 
Tailgate Safety Briefing Sign-In Log 

Briefing Conducted By: 

 

Signature: 

 

Date: Time: 

Project name: Project Number: 

This sign-in log documents the topics of the tailgate safety briefing and individual attendance at the briefing. Personnel who perform work operations onsite are required to attend 
each safety briefing and acknowledge receipt of such briefings daily.  Please provide a brief narrative of the following topics as applicable to the Project 
Scope of Work 

 
 

HASP / THA review 
 

 

SOP Review 
 

 

PPE Requirements 
 

 

Incident Review  
Safety Alerts 

 

Other: 
 

 

Personnel Sign-in List 
Printed Name and Company Signature Printed Name and Company Signature 
 
1. 

  
7. 

 

 
2. 

  
8. 

 

 
3. 

  
9. 

 

 
4. 

  
10. 

 

 
5. 

  
11. 

 

 
6. 

  
12. 
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Earth Tech 
Safety Training Log 

Training Conducted By: 

 
Signature: 
 

Date: 

Project name: Project Number: Time: 

This sign-in log documents the safety training conducted in accordance with various Parts of 29 CFR 1910 and 29 CFR 1926 as well as other applicable 
regulatory requirements. Earth Tech personnel who perform work activities in field/facility environments are required to attend each safety training session and 
acknowledge receipt of such training prior to a change in site/facility-specific operations or conditions. Additional training topics and/or regulations can be added to 
address ongoing site/facility operations. The assigned Manager (i.e., project, construction, response, facility, etc.) is instructed to maintain the completed documents 
at the facility for review for the duration of the project. 

Describe the elements of the training topic below.  Use a separate for separate training.  This form should be used for specific training (PPE training, 
Respiratory Protection training, HAZCOM, etc.) 

 

 

 

Personnel Sign-in List 
Printed Name  Signature Printed Name Signature 
 
1. 

  
7. 

 

 
2. 

  
8. 

 

 
3. 

  
9. 

 

 
4. 

  
10. 

 

 
5. 

  
11. 

 

 
6. 

  
12. 

 

 



 
PROCEDURE NO. SH&E 204 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Task Hazard Analyses 

 
PREVIOUSLY   CP 104 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager.  
 
 
1.0 PURPOSE 
 
This procedure establishes the minimum requirements and process for personnel and 
organizations assigned to Earth Tech-controlled project sites to perform a Task Hazard Analysis 
(THA) for each identified task that may present a significant risk to worker health and safety. 
 
 
2.0 SCOPE 
 
This procedure applies in its entirety to all Earth Tech projects and operations unless a variance 
from its requirements is granted by the SH&E Department.  
 
 
3.0 DEFINITIONS 
 
THA:  Evaluation of the component parts of any method or procedure for the following purposes: 
 

1. To determine the hazards connected therewith and the requirements or qualifications of 
those who are to perform the work. 

2. To identify hazard control methods that may feasibly be applied. 

3. To implement solutions to eliminate, nullify, or reduce to a minimum the consequences of 
such hazards. 

4. Evaluate established means and methods and controls to ensure effectiveness – make 
modifications as needed. 

 
 

4.0 PROCEDURE 
 
4.1 General Requirements 
 
4.1.1 THA  
 
THAs will be prepared by the supervision directly responsible for the work and reviewed by the 
Site Safety Officer (SSO) and / or Project Manager (PM) prior to commencing work activities. The 
Earth Tech subcontractors will prepare their own THA’s and submit to the Earth Tech SSO and / 
or PM for review and accept prior to starting their activity. These reviews do not relieve the 
subcontractor of their safety responsibilities. 
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4.1.2 Signatures 
 
All affected personnel are responsible for signing the THA Sign-off Form (attached) indicating that 
they understand and will comply with the provisions of the THA.  The THA Log will be maintained 
in a conspicuous location at the workplace by supervision (HASP, wall posting, etc.). 
 
4.2 THA Applicability 
 
THAs are required when the Earth Tech PM, Site Supervision, the SSO, or Safety Professional 
through pre-job planning, determine that the process, equipment, or procedure indicates potential 
for injury and/or property damage involving one or more of the following hazards: 
 

• Potential for collapse (e.g., trenching, tunneling, demolition, etc.) 

• Potential for the release of stored energy (e.g., electrical, mechanical, explosive, etc.) 

• Potential exposure to uncontrolled hazardous materials or wastes 

• Potential injury from burns, both chemical and thermal 

• Potential exposure to oxygen-deficient environments 

• Potential of entanglement in, on, or between objects 

Activities that require a separate written control plan (e.g., confined space entry, hot work, etc.) 
may satisfy the requirement for a THA through correct application of those alternate control plans 
and respective procedures. 
 
4.3 Completion of THA 
 

• The THA Form (attached) will: 
 

o Identify the THA author 

o List the key activities in the sequence in which they occur. 

o Determine the hazard(s) and/or hazardous materials involved for each step. 

o Be specific in designation of required protective devices, equipment, or clothing. 

o Apply specific effective safety measures to eliminate or control the hazard(s). 
 

• All THAs will be developed in sufficient detail to preclude confusion and 
misunderstanding. 

• Consideration will be given to movement, work area, specific hazards, safety rules, and 
recognition of abnormal or unexpected problems. 

• Each THA final draft will be submitted to the Project Manager / SSO for review and 
acceptance/signature. 

 
4.4 Posting and Filing THA 
 
A completed copy of the THA will be available for review by the employees at the work location 
prior to the start of work.  A copy of the THA will be retained as part of the project files.  Copies 
will be forwarded to the project SH&E Professional for review. 
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4.5 THA Training 
 
In accordance with SH&E 203 – Accident Prevention Program – Requirements for SH&E 
Documentation, the PM will ensure that all personnel and subcontractors responsible for the 
performance of THAs have been trained in the proper procedures to accomplish them.  The 
SH&E Professional will assist the SSO in performing the training as necessary. 
 
 
5.0 ATTACHMENT 
 
Task Hazard Analysis and Sign-off Form 

 
 
6.0 REFERENCES 
 
SH&E 203 – Accident Prevention Program 
 
 



Task Hazard Analysis Form   
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ADMINISTRATIVE INFORMATION 
TASK NAME: 

PROJECT NAME: PROJECT LOCATION: 

PROJECT MANAGER: ANALYSIS PERFORMED BY: 

DATE TASK TO BE PERFORMED: TYPE OF TASK: One time     Routine task 

SPECIFIC TASK EVENT SEQUENCE 
LIST ONE STEP OF THE TASK FOR EACH LINE.  IF MORE THAN 10 STEPS, SPLIT TASK INTO ADDITIONAL TASK(S). 
1.  2.  

3.  4.  

5.  6.  

7.  8.  

9.  10.  

PHYSICAL HAZARDS CHEMICAL HAZARDS 
 Laser radiation 
 Leading edge work 
 Overhead hazards 
 Portable power tool use 
 Powder-actuated tools 
 Self-starting equipment 
 Slippery surfaces 
 Uneven terrain 
 Unguarded moving parts/equip. 
 Vehicle traffic 

 Adhesives 
 Asbestos 
 Cleaning solvents 
 Concrete or concrete dust 
 Form oils 
 Gasoline or diesel Fuel 
 Lead 
 Lubricating oils & greases 
 PCBs 
 Sand blasting products 

 Silica 
 Smokes & dusts 
 Solvents 
 Surfacing materials 
 Welding fume 
 None 

 
Other:_______________________

_________________________
_________________________ 

 Bees, snakes, or spiders 
 Cold stress 
 Compressed gas 
 Electrical equipment 
 Elevated work areas 
 Eye hazards (impact, light, etc.) 
 Explosions 
 Fire 
 Hand tool use 
 Hazardous noise exposure 
 Heat stress 
 Heavy equipment operations 
 Holes, pits, trenches 
 Impalement 

 

Other Physical/Chemical Hazards:  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire extinguisher 
 First-aid kit 
 Dust control measures 

 Portable eyewash 
 Fire watch 

Other Equipment:  

   

APPLICABLE SAFETY PROCEDURES (SEE HASP AND SOPS) 

Boots: 
 Leather 
 Rubber 
 Safety-toe 

Gloves 
 Chemical-resistant: 
 Cut-resistant 
 Leather 
 Welder’s 

Eye Protection: 
 Faceshield 
 Safety glasses 
 Welder’s helmet 

General: 
 Coveralls: 
 Hearing protection 
 Respirator: 
 Safety harness & lanyard 

Other PPE:  

  

  

  
  
  
  

EXPOSURE CONTROL REQUIREMENTS 
 

 Not applicable   Requirements:  

  

 



Task Hazard Analysis Form   
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APPROVAL SIGNATURES 
SUPERVISOR: SAFETY REPRESENTATIVE: 

 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
TASK AND FULLY UNDERSTAND THE TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

 



 
PROCEDURE NO. SH&E 206 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED January 18, 2006 

 
Stop Work Authority  

 
PREVIOUSLY   CP 011 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
To establish the minimum requirements for the personnel assigned to Earth Tech projects to stop 
work if they believe there is an imminent SH&E risks as described below that will affect them or 
their co-workers. 
 
 
2.0 SCOPE 
 
This procedure applies in its entirety to all Earth Tech related office, projects and operations and 
affiliated personnel.unless a variance from its requirements is granted by the SH&E Department. 
 
 
3.0 DEFINITIONS 
 
Discrepancy/Deficiency: An omission or commission, a condition, or a situation that is in conflict 
with the procedures, standards, and the requirements of safety and health standards. 
 
Imminent Danger: An impending or threatening situation, which, if left uncorrected, is likely to 
result in serious injury/property damage. 
 
Potentially Dangerous:  Minor violations that present a low potential for serious injury/property 
damage. 
 
Stop Work Order:  A directive to cease work issued for failure to follow procedures, imminent 
danger situations/conditions, accumulation of safety violations, etc. 
 
 
4.0 PROCEDURE 
 
4.1 Authority 
 
Earth Tech’s stop-work authority applies to all work locations, employees and subcontractorsto be 
performed at its project sites.  All personnel assigned to Earth Tech personnel sites are 
authorized to stop work if there is an identified unsafe condition.  If the responsible organization 
fails to provide resolution or if at any time their acts, or failure to act, cause substantial harm or 
imminent danger to health and safety of project employees or the public or the environment, 
Earth Tech may issue an order stopping work in whole or in part.  Any stop work order issued by 
Earth Tech under this clause will be without prejudice to any other legal or contractual rights of 
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Earth Tech.  In the event that Earth Tech issues a stop work order, an order issued by Earth Tech 
authorizing the resumption of work must be in place prior to restarting work.  The responsible 
organization will not be entitled to an extension of time or additional fee or damages by reason of, 
or in connection with, any work stoppage ordered in accordance with this clause. 
 
In most cases, a stop-work order affects only those areas immediately involved in the hazardous 
situation.  Earth Tech may issue a stop-work order for a portion of the work area(s) or an entire 
work area when, in its opinion, the work area or work practices are not managed or maintained 
according to SH&E submittals reviewed and accepted by Earth Tech.  The stop work order will 
remain in effect until the responsible organization resolves the problem(s) and brings the work 
area(s) to satisfactory conformance with established SH&E requirements.  Work will not resume 
until appropriate corrective actions have been completed, ensuring that the condition has been 
corrected. 
 
4.2 Severity of Hazards 
 
4.2.1 Imminent Danger Situations 
 
Any employee (not only members of SH&E organizations) may stop activities imminently 
dangerous to workers or the public.  "Stopping work" includes stabilizing an imminent danger 
situation to the extent that it can be left unattended for a prolonged period of time until the issue is 
resolved.  The person requesting the work stoppage will notify the organization responsible for 
the work.  The responsible organization will notify Earth Tech immediately of any “stop work” 
action(s).  Personnel performing the work who disagree with the work stoppage will not refuse to 
stop work, but are advised to contact their management.  Failure to comply with any Stop Work 
Order, in whole or in part, will result in immediate dismissal from the project. 
 
4.2.2 Potentially Dangerous Situations 
 
Informal stop work interventions to correct minor conditions (e.g., to remind workers to put on 
their hard hats, safety glasses, etc.) do not require formal notification. 
 
4.3 Documentation 
 
Where formal stop work actions are warranted, The District Manager, Section Manager, PM, 
and/or SH&E Department Department and the PM or theirhis authorized representative will result 
in issue a formal stop-work order in the following situations: 
 

• Imminent danger exists involving the public or employees' safety and health, the 
environment, facilities, or property. 

• Continuing work or equipment usage will result in significant repair, rework, or 
removal. 

• A project, or any segment of the project, is executed improperly or is out of 
compliance. 

Documentation of stop work actions will be provided to the affected organization.  Additional 
requirements associated with Corrective Action Request  FormRequest Form (SH&E 104- See 
Audits, Inspections, and Corrective Actions - Attachment 2 - Corrective Action Request Form) will 
also be met. 
 
4.4 Resuming Work 
 
Work associated with the affected area or operation will not resume unless all corrective actions 
identified in the applicable stop work order or corrective action request (CAR) have been 
completed and closed. 
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In accordance with SH&E 202 – Safety Meetings, all personnel affected by the stop work order 
and its associated CARs will be instructed on the corrective actions and preventative measures 
taken. 
 
 
5.0 RECORDS 
 
The completed stop work order and any CARs generated as a result of it will be maintained at the 
project site.  Supporting documentation will be transmitted to and retained by the PM. 
 
 
6.0 ATTACHMENTS 
 
Attachment 1 – Stop Work Order 
 
 
7.0 REFERENCES 
 
SH&E 104– Inspections, Audits, and Corrective Actions  
SH&E 202 – Safety Meetings 
 



Stop Work Order     
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This Form must be completed if any of the Following Criteria are met per SH&E 206 – Stop Work Order: 
1.  Imminent danger exists involving the public or employees' safety and health, the environment, facilities, or property. 

2.  Continuing work or equipment usage will result in significant repair, rework, or removal. 

3.  A project, or any segment of the project, is executed improperly or is out of compliance. 

Project Information 

Project Name: Project No: Date: 

Project Manager: Time: 

Reported By: 

Stop Work Order is the result of the following: 

 Inspection/Audit:  Environmental Release  Injury/Incident: 

 Unsafe Condition(s)  Unsafe Behavior  Improper Scope of Work 

 Other Safety Concern/Issue: 

Summary of Stop Work Order ( Describe) 

 

 

 

 

 

 

 

 
 
 

Return to Work 
 

The above Stop Work Order issues / concerns have been corrected and documented with the 
accompanying Corrective Action Request Form (CAR).  By signing below, I certify that the above 
Stop Work scenario was corrected and work is safe to resume. 
 

Title: Print Name: Signature: 

Project Manager: 

 

  

Party Issuing Stop Work Order: 

 

  

Sub-Contractor Supervisor: 

(If Applicable) 

  

 
***All Stop Work Orders will be sent to the SH&E Department for review*** 



 
PROCEDURE NO. SH&E 207 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED January 12, 2006 
 

 
Contractor and Subcontractor SH&E Requirements  

 
PREVIOUSLY   ENV 104 
 

 
 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
This procedure has been developed to assist the Earth Tech Project Manager (PM) and the 
Procurement Department with the evaluation of potential subcontractors’ SH&E performance and 
commitment.  Prior to entering into a contractual arrangement with an organization, it is Earth 
Tech’s intent to ensure the organization meets the Safety, Health and Environmental standards 
established by Earth Tech.  Only safe and qualified subcontractors will be contracted for work on 
Earth Tech projects.  
 
 
2.0 RESPONSIBILITIES 
 
2.1 Procurement Department 
 
The Procurement Department is responsible for: 
 

• Maintaining the database where all subcontractor SH&E performance data is maintained 
• Entering subcontractor’s SH&E performance data into the database 
• Communicating changes in the operation or function of the database to the SH&E 

Department 
 
2.2 Safety, Health, & Environmental Department 
 
The SH&E Department is responsible for: 
 

• Updating the Subcontractor Safety Criteria Questionnaire, Subcontractor Safety Criteria 
Questionnaire Scoring Key, and communicating those changes to Earth Tech 

• Evaluating the Subcontractor Safety Criteria Questionnaire, as required 
• Supporting operations in the completion of client/potential-client safety questionnaires 

 
2.3 Project Managers 
 
Project Managers are responsible for that all subcontractor organizations scoped to perform field-
activities either for or in support of Earth Tech operations has been properly qualified for SH&E.  
This includes: 
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• Ensuring that the requirements identified in Section 3.0 are completed for all 
organizations subcontracted to perform field-based activities for Earth Tech 

• Providing a copy of the completed Subcontractor Safety Criteria Questionnaire to the 
Procurement Department for upload into their database (Attachment 1) 

• Verifying a contract company’s minimum level of insurance coverage as stipulated by 
Earth Tech’s Legal and Procurement Departments (Workers’ Compensation, Auto 
Insurance, General Liability, etc.). 

 
 
3.0 SUBCONTRACTOR SELECTION REQUIREMENTS 
 
For all subcontractor organizations used to provide non-administrative activities at Earth Tech 
work sites, the selection process will include consideration of the candidate firms’ SH&E 
management and performance indicators. This will be accomplished using a subcontractor 
instruction and evaluation process that includes the following requirements: 
 

• All Purchase Requisition forms (or similar purchasing documents) related to the 
procurement of subcontractors for performance of field-based activities must be approved 
by the SH&E Department before execution. Any associated solicitation documents 
provided to bidders (e.g., scope of work, specification, Master Service Agreement, 
teaming agreement, etc.) will include an SH&E Department-approved section stating the 
SH&E information and performance requirements applicable to the subcontractor’s work, 
including: 

 
o Subcontract specifications must state that the subcontractor is solely responsible 

for all non-operational costs associated with SH&E compliance (e.g., employee 
medical monitoring procedures, personal protective equipment, etc.), and 

o that any cost or schedule impacts resulting from a subcontractors’ non-
compliance with applicable Safety and Health regulations or Earth Tech 
operational procedures are the responsibility of that subcontractor. 

 
• Except where waived by the SH&E Department, subcontractor bids/submittals must 

include a completed Subcontractor Safety Criteria Questionnaire form (available on the 
Earth Tech Intranet at http://corp/healthsafety/hsforms.htm). Each questionnaire will be 
evaluated by the PM or Procurement Department Subcontract’s Administrator, and the 
SH&E Department as necessary, during the subcontractor selection process to identify 
any organizations whose past SH&E performance may disqualify them from selection. 

• Selected subcontractor firms are required to provide copies of any SH&E documentation 
(e.g., operational safety procedures, employee training/medical monitoring certifications) 
to the Project Manager prior to the start of their on-site operations. 

• The evaluation of a subcontractor’s SH&E performance will be measured against the 
Subcontractor Safety Criteria Questionnaire Scoring Key (See Attachment 2).The criteria 
used to evaluate a contractor is based on federal OSHA, United States Bureau of Labor 
Statistics (BLS), and United States insurance data.  Offshore locations should replace 
benchmark data with comparable meaningful data used in that country. 

 
• Although the questionnaire is to be used as a guideline to determine whether a bidder’s 

safety and health record is acceptable, there are no simple pass/fail criteria.  The 
guidance outlines the standards Earth Tech’s SH&E Department has established to 
reflect performance acceptability.  Marginal performance (e.g., Score is determined to be 
Weak (2)) will require evaluation for final approval of a subcontractor by the SH&E 
Department. 
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4.0 SUBCONTRACTOR SH&E REQUIREMENTS 
 
Subcontractor organizations are responsible for safely performing their assigned work activities in 
accordance with all applicable federal and state occupational safety and health regulations. 
Subcontractors will also be provided with Earth Tech’s project-specific SH&E documentation for 
the specification of minimum acceptable on-site SH&E performance.  If at any time the 
subcontractor obtains the services of a subcontractor, consultant, or second tier subcontractor for 
any portion of the work to be performed, a copy of the Statement of Work and the approved 
project-specific SH&E documentation shall be provided as part of the package submitted to each 
respective subcontractor, consultant, or second tier subcontractor.  The subcontractor shall 
submit in writing, prior to the start of work, the names of any second-tier subcontractors that may 
be used in the project for approval by Earth Tech.  Subcontractors are responsible for ensuring 
that their employees are provided the appropriate equipment, training, and medical surveillance 
to perform the work safely. 
 
Prior to starting fieldwork, each subcontractor organization shall provide Earth Tech with at least 
one of the following for review and acceptance: 
 

• Site-specific SH&E documentation addressing specific performance requirements for the 
subcontractor’s on-site work activities; or 

• A written statement of adoption of the provisions in Earth Tech’s project SH&E 
documentation as the subcontractor’s own procedures while working on the job site. This 
documentation must be in letter format (company letterhead), and must include the 
following information: 

 
o Site location. 

o Anticipated scope of work activities to be performed by the subcontractor. 

o Name of the subcontractor’s Site Safety Officer, with contact phone numbers. 

o Name of the subcontractor’s Health and Safety Manager (HSM), with contact 
phone numbers. 

o Statement adopting the Earth Tech project SH&E documentation as the 
subcontractor’s own requirements for the project. 

o Statement requiring that only qualified and trained personnel (to the level of 
assigned responsibilities) will perform assigned work activities on the site. 

o Designation of required personal protective equipment (PPE) anticipated for the 
subcontractor’s assigned work activities. 

o Copies of supplemental or additional subcontractor-specific provisions, policies, 
procedures and/or protocols that will be implemented by the subcontractor during 
site activities. 

 
 
5.0 ATTACHMENTS 
 
Attachment 1 – Subcontractor Safety Criteria Questionnaire 
Attachment 2 – Subcontractor Safety Criteria Questionnaire Scoring Key 
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Instructions to Contractor/Subcontractor/Organization 

Completing the Earth Tech Subcontractor Safety Criteria Questionnaire 
 

 
1. Complete the administrative information related to your organization (Company name, address, etc.) 
2. List the service(s) to be performed for Earth Tech by your organization.  Examples include (but are not limited to): 

a. Subsurface drilling 
b. Excavation operations 
c. Surveying 
d. Construction/renovation/clean-construction operations 
e. Demolition 
f. Well abandonment 
g. Electrical system installation 

3. List the Experience Modification Rate (EMR) for your organization (entire company, not a local office, division, subsidiary, or 
joint venture) from the past three years.  This information can be obtained from your organization’s Worker’s Compensation 
Insurance Carrier.  If your organization’s EMR is greater than 1.10, an explanation must be provided in the appropriate space 
provided.  NOTE:  EMR is separate from the Experience Modification Factor (EMF) also provided by your Worker’s 
Compensation Insurance Carrier.  EMR is a whole number, while EMF is a percentage. 

4. Provide the applicable injury and illness data for your organization from the past three years in the table provided.  Using the 
formulas included in the table, calculate the requested Recordable Case Frequency Rate (e.g., Recordable Incident Rate or RIR).  
If your company has less than 10 employees, you are not required to maintain this information according to Title 29 of the Code 
of Federal Regulations (CFR) Part 1904, Section 1, Subsection (a)(1) [29 CFR 1904.1(a)(1)]; however, if your organization does 
have less than 10 employees, Earth Tech still requires that you provide the information for rows d) Total Recordable Cases and 
e) Total Corporate Hours Worked. 

5. List any fatalities your organization has incurred during the past three years and for each occurrence please provide the following 
information (Supplemental material may be attached to this questionnaire): 

a. Location where the fatality occurred 
b. Cause of the fatality 
c. What corrective action(s) your organization has taken as a result of the fatality 

6. List and describe any REPEAT, WILLFUL, or CRIMINAL citations issued to your organization by the U.S. Occupational 
Safety and Health Administration (OSHA) or a State with a federally-approved OSHA Plan (Supplemental information related to 
the specific citation(s) may be attached to the questionnaire).  The list of States with a federally approved OSHA Plan is 
available at http://www.osha.gov/fso/osp/index.html. 

7. After reading the Compliance Statement on page 3, list the name and phone number of the representative from your organization 
who completed the questionnaire, sign the questionnaire, and write in the date the questionnaire was completed.  By signing the 
questionnaire, the representative states that they have truthfully answered all questions, that all of the information provided is 
accurate, and that if selected by Earth Tech, your organization shall adhere to the requirements identified in the Compliance 
Statement. 

 
Should your organization have any questions regarding this questionnaire, please contact your Earth Tech Point-of-Contact or one of the 
following: 

Tom Atwood   (719) 473-5252   Bob Poll, CIH, CSP  (518) 951-2242 
Patrick Timbes   (303) 804-2359   Ron Partilla, CSP   (843) 572-5600 
James Overly   (562) 951-2106   Dale Prokopchak, CIH, CSP (804) 515-8556 
Lisa Stone   (864) 234-3298   Bart Dawson, CIH  (210) 271-0925 
Deanna Jew   (562) 951-2017   Chad Ross, ASP   (859) 442-2300 
Amy Harrington   (713) 706-0532   Joe Bermudez, CSP  (562) 951-2242 
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Company Name: Date: 

Address: 

City: State: 

List Service(s) to be provided: 

1. Experience Modification Rates 

a) List your firm’s Experience Modification Rate (EMR) for the three (3) most recent years. (Information is available 
from your Workers’ Compensation Insurance Carrier) 

 

b) If your organization does not have an EMR or your EMR is greater than 1.10, please explain why. 

  
  

Year Interstate 
  
  
  

2. Please consolidate your firm’s OSHA Form 300 injury and illness data for the last three (3) years and complete the 
following: 

Year Year Year  Data    
a) Number of Lost Workday Cases 

(not days lost)    

b) Number of Restricted Workday Cases 
(not restricted days)    

c) Number of Medical Treatment Cases* 
(not including first aid)    

d) Total Recordable Cases 
(a + b + c)    

e) Total Corporate Hours Worked 
(hourly and salaried employees)    

f) Recordable Case Frequency Rate (RCFR) 
([d x 200,000] / e)    

 

*Medical Treatment Case is a case in which an on-the-job injury requires other than first aid treatment (and is not 
considered a restricted or lost workday) as defined by the U.S. Bureau of Labor Statistics recordability criteria (i.e., 
prescribed medication, physical therapy - more than one visit, fractures, imbedded foreign body, etc.).  First aid injury 
treatment cases are not required to be added to the OSHA Form 300 log. 

a) Does your organization have fewer than 10 employees?   Yes   No 
Note:  If you check Yes, you are required to only complete rows d) and e) in the above table. 

3. List any fatalities your firm has had in the last three (3) years. Include location, cause, and corrective actions. 
(Attach supplemental information as required) 

  

  

4. List any OSHA REPEAT, WILLFUL, or CRIMINAL citations your firm has had in the last three (3) years.  Please 
describe. (Attach supplemental information as required) 
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Compliance Statement: 
As a Contractor/Subcontractor to Earth Tech, it is understood that your organization understands and maintains the 
highest standards possible for compliance with all state, federal, and other regulatory agency/client requirements, as they 
apply to your organization.  Additionally, it is also understood that any subcontractors that your organization may employ, 
acquire, obtain, or use during the course of your contractual agreement(s) with Earth Tech are selected using the same 
methods and policies which you enforce upon your own organization, employees, and other affiliated organizations and 
subcontractors. 
 
I certify that my organization, its personnel, and subcontractors will not compromise the integrity of safety systems or devices at any 
time without proper authorization from Earth Tech.  At no time will employees or subcontractor personnel willfully violate any state 
or federally mandated regulatory requirements. 
Completed by (Print): Completed by (Signature): 

Phone Number: Date Completed: 

Procurement/Safety/Management Use Only 
Evaluated by: 

 
 

Evaluated by (Signature): 
 

 

Employee No.: 
 

 

Date: 
 

 

EMR Rating 
 
 

Incident Rating 
 
 

OSHA Comp. Rating 
 
 

OVERALL RATING* 
 
 

 
*The lowest of the three individual criteria ratings. 
 

 Evaluator Note:  If the organization checked YES to 2.a), they only need to provide the applicable data for rows d) 
and e) in the table in Section 2, and the evaluator will calculate the RCFRs by applying the formula found in row f). If 
the organization checked NO, then they must provide all requested data to be considered compliant. 

 
 Revision 1 
 November 2005 
 
 
 



 EARTH TECH, INC. 
 SAFETY, HEALTH & ENVIRONMENTAL 
 SUBCONTRACTOR SAFETY CRITERIA QUESTIONNAIRE 
 SCORING KEY 

SH&E 207: Contractor and Subcontractor SH&E Requirements Page 7 of 7  

 

 
 
 
 

Subcontractor Safety Criteria Questionnaire Scoring Key 
 

EMR1 Incident Rate (RCFR)2 OSHA Compliance Scores and Ratings 

< 1.1 < 5.0 No REPEAT, WILLFUL, or 
CRIMINAL citations 3 Acceptable - Meets Earth Tech requirements. 

1.1 - 1.5 5.0 – 7.5 1 REPEAT, WILLFUL, or 
CRIMINAL citation 2 Weak - Acceptable only with concurrence from the Safety Dept. 

> 1.5 > 7.5 2 or more REPEAT, WILLFUL, 
or CRIMINAL citations 1 Not Recommended - Not recommended that the company receive 

subcontracts at this time. 

No data No Data3 No Data 0 Non-responsive - Cannot receive subcontracts at this time. 

 
1 – Use the greater of:  (a) The most current year, or (b) The 3-year average value. 
2 – If there are any job-related fatalities in the last 3 years then the highest possible score is 2, regardless of reported RCFR. 
3 – If Question 2.a) is checked YES then the RCFR must be calculated by the evaluator using the formula found in row f) and the information reported in rows d) 

and e). If this data is not supplied to Earth Tech, then the score is 0. 
 
Revision 2 
November 2005 

 
 



 
PROCEDURE NO. SH&E 209 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED January 18, 2006 

 
Disciplinary Actions/Accountability 

 
PREVIOUSLY   CP 004 
 

 

 

This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
This procedure is established to provide a mechanism for the discipline of employees who violate 
SH&E requirements.  
 
 
2.0 SCOPE 
 
Project Management for Earth Tech has established a uniform policy for disciplining and 
dismissing personnel who violate SH&E procedures. 
 
 
3.0 PROCEDURE 
 
Employees who violate safety and health requirements and guides will be disciplined in a 
progressive manner consistent with the categories outlined below. 
 
3.1 Training 
 
The Project Manager (PM) will ensure that all assigned personnel and subcontractors working at 
their work site are trained on the requirements of this procedure and in accordance with SH&E 
203 – Accident Prevention Program – Requirements for SH&E Documentation. 
 
3.2 Progressive Discipline 
 
3.2.1 First Violation  
 
An oral warning will be given for the first violation of a SH&E requirement depending on the 
severity of the violation.  The supervisor will inform the employee of the violation and of the 
correct safe practice or procedure. The supervisor will review with the employee all applicable 
safety and health workplace requirements and guides. The employee must sign a statement 
(Attachment 1) indicating understanding of those requirements and guides. The supervisor should 
inform the employee that future violations will result in higher levels of discipline and may lead to 
dismissal. 
 
3.2.2 Second Violation  
 
The employee may be given a written warning for the second documented safety and health 
requirement violation. This warning will specifically identify the violation. The warning will also 
refer the employee to applicable safety and health requirements and guides for review, and also 
show the date the employee previously read and signed the statement of understanding of safety 
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and health requirements and guides. The employee, the employee's supervisor, the department 
head, Human Resources and the employee's personnel file will receive copies of the warning.  
 
3.2.3 Third Violation  
 
The employee may be given a final warning for the third documented violation of safety and 
health requirements or guides. This warning will specifically identify the violation. It will also state 
that any further violation of safety and health requirements and guides will result in dismissal. All 
persons who received a copy of the previously written warning will receive a copy of the final 
warning.  
 
3.2.4 Any Subsequent Violation  
 
The employee may be dismissed for a subsequent violation. If dismissed, the employee will 
receive a letter specifically identifying the violation of the safety and health requirement or guide, 
as well as any rights of appeal through the grievance process.  
 
3.3 Immediate Termination 
 
On occasion, an employee will commit a violation of a safety and health requirement or guide that 
is so careless and reckless, or that so endangers life or property, that it can be considered 
imminently dangerous. When this occurs, an employee may be dismissed immediately, without 
benefit of any warnings. An employee dismissed in this fashion will receive a letter specifically 
identifying the violation and setting out his/her right of appeal within the grievance procedure. 
 
3.4 Documentation 
 
Employee warnings and disciplinary actions will be documented using Earth Tech’s Corporate 
Memorandum format in a manner consistent with the requirements of this policy. 
 
 
4.0 ATTACHMENTS 
 
Attachment 1- Employee Discipline Notice 
 
 
5.0 REFERENCES 
 
SH&E 203 – Accident Prevention Program – Requirements for SH&E Documentation. 
 



Employee Discipline Notice  
 

SH&E 209: Disciplinary Actions and Accountability Page 3 of 3  

 

In Accordance with SH&E 209 – Disciplinary Actions / Accountability, this form is meant to track employee 
violations of established SH&E policy.  This Form will be kept in the employees HR personnel file for the  
duration of their employment with Earth Tech, and forwarded to applicable management personnel for review 
(Section manager, Project Manager, and SH&E Manager, Human Resources and Earth Tech Legal if termination  
is required.) A copy of this Notice will stay with the project or office and provided to the employee. 

 
PLEASE PRINT 

 

Employee Name: 
 
 

Employee #: Department: Location: 

Date: 
 
 

Shift: Immediate Supervisor: Project Manager: 

Employer Description of Violation 
 
 
 
 
 

Employee Statement 
   I agree with Employer’s statement                                           I disagree with Employer’s statement for these reasons:

 
 
 
 
 

Previous Warnings 
 Oral Written Date By Whom 
1st Warning 
 

    

2nd Warning 
 

    

3rd Warning 
 

    

         
Action to be taken   Warning  Probation  Suspension  Dismissal  Other 

 
Consequence should incident occur again             
 
               

 
I have read this Employee Warning Notice and understand it. 

 Print Name Signature Date 
Employee 
 

 
 

  

Immediate Supervisor 
 

 
 

  

Project Manager 
 

   

Routing    Section Manager    SH&E Manager    Human Resources    Legal       Other:____________ 
 



 
PROCEDURE NO. SH&E 210 
 
 
DATE  March 25, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Walking-Working Surfaces Protection  

 
PREVIOUSLY   ENV 522 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Employees are required to maintain a workplace free of hazards (e.g., hazards associated with 
tripping, falling, or overhead objects as a result of uneven walking surfaces, holes, or debris). This 
procedure addresses requirements for flooring, work platforms, and stairway safety.  
 
 
2.0 SCOPE 
 
This procedure applies in its entirety to all Earth Tech environmental and construction-related 
projects and operations unless a variance from its requirements is granted by the SH&E 
Department.   
 
 
3.0 PROCEDURES 
 
3.1 Standard Specifications 
 
If guardrail or protective covers are required for tripping and falling hazards these devices will be 
installed in accordance with the specifications below. 
 
3.1.1 Standard Protective Railings 
 

• A standard railing will consist of top rail, intermediate rail, toe-board, and posts, and will 
have a vertical height of approximately 42 inches to 45 inches from upper surface of top 
rail to floor, platform runway, or ramp level. The top rail will be smooth-surfaced 
throughout the length of the railing. The intermediate rail will be halfway between the top 
rail and the floor, platform, runway, or ramp.  The ends of the rail will not overhang the 
terminal posts except where such overhang does not constitute a projection hazard.  
Minimum requirements for standard railing under various types of construction are 
specified in the following paragraphs:   

• For wood railings, the posts will be of at least 2-inch by 4-inch stock spaced not to 
exceed 8 feet; the top rail will be of at least 2-inch by 4-inch stock; the intermediate rail 
will be of at least 1-inch by 6-inch stock. 

• For pipe railings, posts and top intermediate railings will be at least 1-1/2 inches nominal 
diameter with posts spaced not more than 8 feet on centers. 

• For structural steel railings, posts and intermediate railings will be at least 1-1/2 inches 
nominal diameter with posts spaced not more than 8 feet on centers. 
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• The anchoring of posts and framing of members for railings of all types will be of such 
construction that the completed structure will be capable of withstanding a load of at least 
200 pounds applied in any direction at any point on the top rail, with a minimum of 
deflection. 

• Railings receiving heavy stresses from employees trucking or handling materials will be 
provided with additional strength by the use of heavier stock, closer spacing of posts, 
bracing, or by other means. 

• Other types, sizes, and arrangements of railing construction are acceptable, provided 
they meet the following conditions: 

o A smooth-surfaced top rail at a height above floor, platform, runway, or ramp 
level of 42 inches to 45 inches. 

o Strength to withstand at least the minimum requirements of 200 pounds top rail 
pressure with a minimum of deflection.  

o Protection between top rail and floor, platform, runway, ramp, or stair treads, 
equivalent at least to that afforded by a standard intermediate rail. 

o Half-inch wire rope will be considered as meeting project requirements when 
installed to protect against the hazards of open-sided floors with the following 
additional requirements: (Note: wire rope railing will not be used as part of a fall 
arrest system unless so designed). 

o Cable must be maintained with a minimum deflection (3 inches or less) through 
the use of turnbuckles or other equally effective device. 

o Cable will be supported on 8-foot centers where maintenance of the minimum 
deflection requirements is not possible.  Cable must still have 3 inches or less 
deflection. 

o On 5-foot centers, highly visible flagging such as surveyor’s tape will be used to 
increase visibility of the cable. 

o The cable will be ½-inch nominally but can be reduced to the minimum of 3/8-
inch diameter when necessary.  Half-inch cable should be the standard due to 
the larger diameter affording a larger gripping surface to the hand. 

o Three clamps will be used at all connections.  Proper installation of these clamps 
is required.  (“Never saddle a dead horse.”) 

 
3.1.2 Stairways and Railings 
 
A stair railing will be of construction similar to a standard railing, but the vertical height will be not 
more than 34 inches nor less than 30 inches from upper surface of top rail to surface of tread in 
line with face of riser at forward edge of tread. 
 

• Stairways shall be equipped with a stair railing or handrail as follows: 
o A stairway not more than 44 inches wide and enclosed on both sides, shall have 

a handrail on the right descending side. 
o A stairway not more than 44 inches wide and open on one side, shall have a stair 

railing on the open side. 
o A stairway not more than 44 inches wide, which has two open sides, shall have a 

stair railing on each side. 
o A stairway that is more than 44 inches wide but less than 88 inches shall have 1 

handrail on each enclosed side and 1 stair rail on each open side. 
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o A stairway that is 88 inches or more in width shall have 1 handrail on each 
enclosed side, 1 stair rail on each open side, and 1 intermediate stair rail located 
in the middle of the stairway. 

• Unprotected sides of stairway landings shall be provided with guardrail systems. 

• Temporary stairways shall have a minimum width of 22 inches. 

• A stairway shall have a minimum vertical clearance of 7 feet, unless the overhead object 
is padded and caution signs or paint is used to visibly demarcate the hazard. 

• A standard handrail will be of construction similar to a standard railing except that it is 
mounted on a wall or partition, and does not include an intermediate rail.  It will have a 
smooth surface along the top and both sides of the handrail.  The handrail will have an 
adequate handhold for anyone grasping it to avoid falling. 

• Ends of the handrail will be constructed so as not to constitute a projection hazard. 

• The height of handrails will not be more than 34 inches or less than 30 inches from upper 
surface of handrail to surface of tread, in line with face of riser or to surface of ramp. 

• All handrails and railings will be provided with a clearance of approximately 3 inches 
between the handrail or railing and any other object. 

 
3.1.3 Standard Toeboards 
 

• A standard toeboard will be 4 inches minimum in vertical height from its top edge to the 
level of the floor, platform, runway, or ramp.  It will be securely fastened in place and 
have not more than 1/4-inch clearance above floor level.  It may be made of any 
substantial material, either solid or with openings not over 1 inch in greatest dimension. 

• Where material is piled to such height that a standard toeboard does not provide 
protection, paneling or screening from the edge of the standard toeboard to the 
intermediate rail or to the top rail will be provided. 

 
3.1.4 Floor Opening Covers 
 
Floor opening covers will be of any material that meets the following strength requirements: 
 

• Conduits, trenches, and manhole covers and their supports, when located in roadways 
and vehicular aisles, will be designed to carry a truck rear-axle load of at least two times 
the maximum intended load. 

• The floor opening cover will be capable of supporting the maximum intended load and so 
installed as to prevent accidental displacement. 

• All floor opening covers will be properly marked and secured. 
 
• Floor or deck holes shall be guarded using a secure cover to prevent accidental passage 

of materials or tools. 

• When a cover has been removed, the opening shall be protected by barricades installed 
a minimum of 6 feet from the opening. 

 
3.1.5 Skylight Openings 
 
Skylight openings that create a falling hazard will be either guarded with a standard railing or 
covered (as described below). 
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3.1.6 Wall Opening Protection 
 

• Barriers will be of such construction and mounting that, when in place at the opening, the 
barrier is capable of withstanding a load of at least 200 pounds applied in any direction 
(except upward), with a minimum of deflection at any point on the top rail or correspond-
ing member. 

• Screens will be of such construction and mounting that they are capable of withstanding 
a load of at least 200 pounds applied horizontally at any point on the near side of the 
screen.  They may be of solid construction, of grill work with openings not more than 
8 inches long, or of slat work with openings not more than 4 inches wide with length 
unrestricted. 

 
3.2 Flooring Requirements 
 
3.2.1 Permanent Flooring 
 
The permanent floors will be installed as the erection of structural members progresses, and 
there will be not more than eight stories between the erection floor and the uppermost permanent 
floor, except where the structural integrity is maintained as a result of the design. 
 
3.2.2 Temporary Flooring 
 

• The derrick or erection floor will be solidly planked or decked over its entire surface 
except for access openings.  Planking or decking of equivalent strength will be of proper 
thickness to carry the working load.  Planking will be not less than 2 inches thick, full-size 
and undressed, and will be laid tight and secured to prevent movement. 

• On buildings or structures not adaptable to temporary floors, and where scaffolds are not 
used, safety nets will be installed and maintained whenever the potential fall distance 
exceeds two stories or 25 feet.  The nets will be hung with sufficient clearance to prevent 
contacts with surface of structures below. 

• Floor periphery - safety railing.  A safety railing of ½-inch wire rope or equal will be 
installed approximately 42 inches high around the periphery of all temporary planked or 
temporary metal-decked floors of tier buildings and other multi-floored structures during 
structural steel assembly.  On each floor, immediately after structural steel assembly, an 
intermediate railing must be installed, with toeboards where needed. 

• Where skeleton steel erection is being done, a tightly planked and substantial floor must 
be maintained within two stories or 30 feet, whichever is less, below and directly under 
that portion of each tier of beams on which any work is being performed, except when 
gathering and stacking temporary floor planks on a lower floor, in preparation for 
transferring such planks for use on an upper floor.  Where such a floor is not practicable, 
subsection 2 of this section applies. 

• When gathering and stacking temporary floor planks, the planks must be removed 
successively, working toward the last panel of the temporary floor so that the work is 
always done from the planked floor. 

• When gathering and stacking temporary floor planks from the last panel, the employees 
assigned to such work will be protected by a full body harness with safety lines attached 
to a substantial anchorage. 

 
3.3 Flooring - Other Construction 
 

• In the erection of a building having double wood floor construction, the rough flooring will 
be completed as the building progresses, including the tier below the one on which floor 
joists are being installed. 
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• For single wood floor or other flooring systems, the floor immediately below the story 
where the floor joists are being installed will be kept planked or decked over. 

 
3.4 Guarding of Floor Openings and Floor Holes 
 

• Floor openings will be guarded by standard railings with standard toeboards or cover, as 
specified in this section.  In general, a railing will be provided on all exposed sides, 
except at entrances to stairways. 

• Ladderway floor openings or platforms will be guarded by standard railings with standard 
toeboards on all exposed sides, except at entrance to opening, with the passage through 
the railing either provided with a swinging gate or so offset that a person cannot walk 
directly into the opening. 

• Hatchways and chute floor openings will be guarded by one of the following: 

• Hinged covers of standard strength and construction and a standard railing with only one 
exposed side.  When the opening is not in use, the cover will be closed or the exposed 
side will be guarded at both top and intermediate positions by removable standard 
railings. 

• A removable standard railing with toeboard or not more than two sides of the opening 
and fixed standard railings with toeboards on all other exposed sides.  The removable 
railing will be kept in place when the opening is not in use and should preferably be 
hinged or otherwise mounted so as to be conveniently replaceable. 

• Wherever there is danger of falling through a skylight opening, it will be guarded by a 
fixed standard railing on all exposed sides or a cover capable of sustaining a load of at 
least 200 lbs applied in any direction, with a minimum of deflection. 

• Pits and trap-door floor openings will be guarded by floor opening covers of standard 
strength and construction.  While the cover is not in place, the pit or trap openings will be 
protected on all exposed sides by removable standard railings. 

• Manhole floor openings will be guarded by standard covers which need not be hinged in 
place.  While the cover is not in place, the manhole opening will be protected by standard 
railings. 

• Temporary floor openings will have standard railings or covers installed. 

• Floor holes, into which persons can accidentally walk, will be guarded by either a 
standard railing with standard toeboard on all exposed sides, or a floor hole cover of 
standard strength and construction that is secured against accidental displacement.  
While the cover is not in place, the floor hole will be protected by a standard railing. 

• Where doors or gates open directly on a stairway, a platform will be provided, and the 
swing of the door will not reduce the effective width of the platform to less than 20 inches. 

• Floor openings that are 4 feet or more above adjacent floor or ground level shall be 
guarded either by: 

o A secure cover. 
o A guardrail and toeboards installed on all exposed sides. 
o Perimeter cable installed on all exposed sides. (Note:  if the perimeter cable is 

not 18 inches or more away from the opening, then a mid-height cable shall also 
be installed.) 

• Openings in decks through which personnel or materials may fall shall be guarded as 
follows: 

o Openings greater than or equal to 18 square feet must be protected using 
standard railing and toeboards. The railing shall be constructed so rail supports 
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do not exceed 10 feet off center spacing, and rails (both top and midrail) shall be 
constructed of 2” by 4” lumber, or taut wire rope. Toeboards shall be a minimum 
of 4 inches in height. 

o Openings less than 18 square feet shall be protected as above, with the 
exception of tank tops or inner bottoms. Tank tops or inner bottoms shall be 
protected using a rail system, constructed of iron or steel, where the rail is 
between 30 to 31 inches in height, with a top rail only. These guards shall be 
constructed such that they do not require removal for entry. 

• A wall opening or floor opening being used to lower equipment (a chute used for 
equipment/debris) shall have a barricade or barrier, or a worker assigned to prevent 
personnel from entering the area where the equipment is descending. 

 
3.4.1 Guarding of Wall Openings 
 

Wall openings, from which there is a drop of more than 4 feet, and whose bottom is less than 
3 feet above the working surface, will be guarded as follows: 
 

• When the height and placement of the opening in relation to the working surface is such 
that either a standard rail or intermediate rail will effectively reduce the danger of falling, 
one or both will be provided. 

• The bottom of a wall opening, which is less than 4 inches above the working surface, 
regardless of width, will be protected by a standard toeboard or an enclosing screen solid 
construction. 

• An extension platform outside a wall opening onto which materials can be hoisted will 
have side rails or equivalent guards of standard specifications.  One side of an extension 
platform may have removable railings in order to facilitate handling materials. 

 
3.4.2 Guarding of Open-sided Floors, Platforms and Runways 
 

• Every open-sided floor or platform 4 feet or more above adjacent floor or ground level will 
be guarded by a standard railing or the equivalent on all open sides, except where there 
is an entrance to a ramp, stairway, or fixed ladder.  The railing will be provided with a 
standard toeboard to facilitate the passage of persons beneath the open sides or 
wherever there is moving machinery, or equipment producing hazardous falling materials. 

• Runways will be guarded by standard railings or the equivalent on all sides 4 feet or more 
above floor or ground level.  Wherever tools, machine parts, or materials are likely to be 
used on runways, toeboards will also be provided on all exposed sides. 

• Where any person entering runways is exposed to machinery, electrical equipment, or 
other danger from a falling hazard, additional guarding will be provided.  Employees are 
asked to notify their supervisor of the need for the additional guards. 

• Regardless of height, open-sided floors, walkways, platforms, or runways above or 
adjacent to dangerous equipment (e.g., pickling or galvanizing tanks, degreasing units, 
and similar hazards) will be guarded with standard railings and toeboards. 

 
3.5 Barrier Identification Tape 
 
Barrier identification tape is strictly prohibited from being used for any form of personnel fall 
protection.  Barricade tape around an excavation can be used for short term (24 hours); after this 
period physical barriers are required. 
 

• Yellow barricade tape will be used for “caution/warning.” 

• Red barricade tape will be used for “danger-- do not enter.” 
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Once the barricaded area is free of the hazard(s), the tape will be removed and properly 
discarded. 
 
3.6 Other (Environmental) 
 

• A means of access (e.g., ladder, stairway, ramp) shall be provided for all personnel 
points of access where a break of elevation of 16 inches or more exists. 

• Means of access shall be kept clear to allow free passage for employees. 

• When the top of an open tank or vat that contains a hazardous substance is less than 36 
inches above the floor or platform, then a barrier (e.g., guard rails) shall be erected to at 
least 36 inches in height. 

• Workers will be aware of uneven ground surfaces and site terrain, and every effort should 
be made to ensure excavated areas are leveled to reduce slip / trip / fall hazards.   

• Debris should be managed in such a way to reduce tripping hazards. 

• Good housekeeping practices should be observed at all times. Trash, debris and 
construction materials should be kept in a neat and orderly fashion at all times.   

• Hazards that cannot be abated should be identified (large rocks, sumps, pits, voids, etc.) 
and demarcated to alert personnel to the specific tripping hazard. 

 

4.0 Fall Protection 
 

• All areas that are 4 feet or more above an adjacent floor or ground level shall be 
protected with a guardrail or perimeter cable, unless it is not feasible. In such 
circumstances the use of fall protection is mandatory. 

• Refer to SH&E 120 – Fall Protection for additional guidance 

 
 
5.0 REFERENCES 
 
SH&E 120 – Fall Protection 
SH&E 402 – Excavation and Trenching 
 



 
PROCEDURE NO. SH&E 301 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Hazardous Waste Operations (HAZWOPER)  

 
PREVIOUSLY   ENV 301 
 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Earth Tech operations will meet or exceed all applicable federal, state, and local safety and 
health regulations pertaining to hazardous waste operations and emergency response 
(HAZWOPER).  All HAZWOPER work performed or managed by Earth Tech will be performed in 
accordance with the following requirements, which are intended to ensure compliance with 29 
CFR 1910.120 (and equivalent state regulations). 
 
 
2.0 PERSONNEL QUALIFICATIONS 
 
All personnel working at HAZWOPER sites must meet the training and medical monitoring 
requirements specified in 29 CFR 1910.120 (e) and (f).  Also, additional training may be required 
based on site activities (e.g., confined space, lead in construction, OSHA 10-hour construction).  
These additional training requirements will be outlined in the project- or site-specific health and 
safety plan. 
 
2.1 Earth Tech Personnel 
 
Earth Tech’s HAZWOPER-qualified employees will participate in the following training and 
medical monitoring procedures. 
 
2.1.1 Medical Monitoring 
 
Specific HAZWOPER medical examination protocols have been developed by Earth Tech’s 
Corporate Medical Provider (CMP) to meet the requirements of 29 CFR 1910.120 (f). To be 
medically qualified to perform HAZWOPER work personnel receive the following medical 
examinations: 
 

• Initial (Baseline) Examination - The initial examination is a part of pre-employment 
requirements, and must be completed (with results received) prior to the employee’s start of 
work date. 

 
• Annual Examination - HAZWOPER-qualified employees will complete a medical 

examination once each year1. 

                                                           
1 Medical qualification expires on the anniversary date of the last examination completed, and there will be 
no “grace period” exemptions beyond this date without the express approval of an Safety Manager (SM). At 
the recommendation of the SH&E Department, the CMP may approve an alternate examination frequency, 
at periods of up to two years, in cases where the worker’s exposures to environmental contaminants are 
infrequent and typically well below any occupational exposure limits (e.g., senior management personnel). 
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• Termination Examination - At the conclusion of employment at Earth Tech, or when re-
assigned to non-HAZWOPER duties, personnel will be provided with the opportunity to 
receive a termination medical examination. 

 
• Special Examinations - The SH&E Department and the CMP will jointly determine the 

need for special examinations due to: 
o Unusual exposure conditions. 
o In response to possible overexposures. 

 
The CMP will determine the medical protocol elements for each of these examinations based on 
exposure information provided by the SH&E Department. The CMP will evaluate the results of 
each employee’s examination, and will provide a medical clearance clearly stating medical 
compliance with the HAZWOPER regulatory standard (29 CFR 1910.120 (f)), and approval of the 
employee to perform unrestricted HAZWOPER activities. For Initial and Annual examinations the 
CMP will also evaluate the employee for the use of air purifying and supplied air respiratory 
protection, and the written evaluation from these examinations will indicate the physician’s 
approval/limitations on the employee’s use of respiratory protection. 
 
2.1.2 Training 
 
All personnel assigned to work at a hazardous waste site must participate in training meeting the 
requirements of 29 CFR 1910.120 (e). 
 
1. Initial 40-Hour Training - Before being assigned to a HAZWOPER site all Earth Tech 

personnel must complete 40 hours of training meeting the requirements of 29 CFR 
1910.120 (e)(3)(i). At the conclusion of training personnel will receive a written 
certification of course completion, signed by the instructor, which indicates the course of 
instruction (40-hour HAZWOPER) and training dates. A copy of this certification must be 
provided to the employee’s Environmental Health and Safety Administrator (EHSA). The 
employee is responsible for maintaining their own copy of this certificate, and bringing it 
when working on any HAZWOPER site. 

 
Available Training Sources: 

 
• On-site training provided by the SH&E Department 
• Outsourced training providers approved by the SH&E Department 

 
2. Refresher 8-Hour Training - To remain qualified to perform on-site work activities each Earth 

Tech employee will complete 8-hours of HAZWOPER refresher training meeting the 
requirements of 29 CFR 1910.120 (e)(8) at yearly intervals2 following completion of Initial 40-
hour training. At the conclusion of training personnel will receive a written certification of 
course completion, signed by the instructor, which indicates the course of instruction (8-hour 
HAZWOPER Refresher) and the training date. A copy of this certification must be provided to 
the employee’s EHSA. The employee is responsible for maintaining their own copy of this 
certificate, and bringing it when working on any HAZWOPER site. 

 
Available Training Sources: 

 
• Internet-based training approved by SH&E Department 
• On-site training provided by the SH&E Department 
• Outsourced training providers approved by the SH&E Department 
• Earth Tech’s Take-home Refresher Training course (with SM approval only) 

                                                           
2 Training expires on the anniversary date of the last class completed. The worker’s HAZWOPER-
qualification expires at this time, and there will be no “grace period” exemptions beyond this date without the 
express approval of an SM. 
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3. Supervisor 8-Hour Training - Any Earth Tech employee acting in a management capacity for 

HAZWOPER activities (e.g., project management personnel, field managers, site safety 
officers, etc.) must complete an additional 8 hours of HAZWOPER Supervisor training 
meeting the requirements of 29 CFR 1910.120 (e)(4). This training is required only once, no 
supervisor refresher training is specified (however supervisors must still maintain their overall 
HAZWOPER-qualification through annual completion of Refresher training). At the conclusion 
of training personnel will receive a written certification of course completion, signed by the 
instructor, which indicates the course of instruction (HAZWOPER Supervisor) and the training 
date. A copy of this certification must be provided to the employee’s EHSA. The employee is 
responsible for maintaining their own copy of this certificate, and bringing it when working on 
any HAZWOPER site. 
 
Available Training Sources: 
 
• On-site training provided by the SH&E Department 
• Outsourced training providers approved by the SH&E Department 

 
4. 24-Hour HAZWOPER Training - Some site support contractors and site visitors may qualify to 

substitute 24-hour HAZWOPER training in place of 40-hour training, as specified in 29 CFR 
1910.120 (e)(3)(ii). Personnel potentially qualifying for this alternative training include: 
 
• Site support personnel who will not work in any Exclusion Zone areas. 
• Subcontractors and site visitors who’s duties will not entail significant exposure to site 

contaminants3. 
 

An SM must approve the substitution of 24-hour training for Initial 40-hour training. Persons 
qualifying for 24-hour training must provide written certification of course completion prior to 
beginning work on site. Persons completing 24-hour training must complete 8 hours of annual 
refresher training at the required interval to maintain eligibility for on-site work, and must 
provide proof of this training (as necessary to demonstrate re-training) prior to beginning work 
on site. 

 
2.2 Subcontractor Personnel 
 
Any subcontractor organization whose employees will support Earth Tech operations at a 
HAZWOPER site will: 
 

• Provide the Earth Tech Project Manager with a copy of their written HAZWOPER 
medical monitoring and training program requirements. The elements of the program 
must be similar to those for Earth Tech’s own program, as detailed above. 

• Provide the Project Manager with written certification of a physician’s approved medical 
clearance for each employee who will work on the site. Certification can be 
demonstrated by: 

o A copy of the physician’s signed medical clearance for each employee 
(preferred), or 

o A letter identifying the medical status and clearance expiration date of every 
employee, signed by the company’s safety director or an officer of the company. 

• A copy of the each employee’s training certifications, which must include: 

                                                           
3 Defined as not working in any areas where airborne contaminant concentrations exceed one-half of any 
applicable occupational exposure limit, and no contact or exposure to materials with site contaminant 
concentrations exceeding natural background levels. 
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o The Initial 40-hour training certificate (24-hour training may be substituted with 
SH&E Department approval). 

o The most current Refresher training certificate (must be current within the 
previous 1-year period). 

o A copy of the Supervisor training certificate for each person serving in a 
management capacity (e.g., foreman personnel). 

 
 
3.0 PROJECT SH&E DOCUMENTATION – HEALTH AND SAFETY PLANS 
 
The project SH&E documentation prepared for HAZWOPER activities is referred to as a Health 
and Safety Plan (HASP), and must meet the requirements presented in 29 CFR 1910.120 (b)(4). 
The required plan elements include: 
 
1. A description of the work location, the site history, and a summary of any information 

available concerning site hazards (including both physical hazards and contamination 
conditions). 

2. A summary of the work activities to be performed under Earth Tech’s scope of activities. 

3. A safety and health risk or hazard analysis for each on-site task, which will be performed. 
Identified risks must include both chemical and physical hazards to which personnel may be 
exposed during the conduct of the work task. 

4. Protective measures for each work task to prevent or mitigate the potential hazards 
identified in the hazard analyses. 

5. Personal protective equipment (PPE) requirements for each work task. 

6. Frequency and types of air monitoring, personal monitoring, and environmental sampling 
techniques and instrumentation to be used. 

7. Site control measures. 

8. Decontamination procedures. 

9. An emergency response plan addressing actions to be taken in the event of each type of 
credible incident which might result during the performance of planned work activities, 
including minor and major injuries, and chemical release and fire. Response plans must 
address the means for coordinating the evacuation of all on-site personnel in the event of a 
catastrophic incident. 

Responsibility for development of each HASP will be coordinated between the Project Manager 
and the SH&E Department as part of project initiation. Regardless of where the HASP is 
developed, it will be reviewed and approved by the SH&E Department prior to submission to any 
agency outside of Earth Tech. 
 
 
4.0 HAZWOPER PROTECTIVE EQUIPMENT ENSEMBLES 
 
Defined HAZWOPER PPE ensembles are specified for general use on all HAZWOPER 
operations. The project HASP may specify modifications to these requirements to meet specific 
on-site conditions. 
 
4.1 Level D Ensemble 
 
The Level D ensemble provides a minimal level of skin protection (primarily against physical 
rather than chemical hazards) and no respiratory protection. Level D PPE is the minimum work 
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uniform which will be used on HAZWOPER sites. Its use is appropriate when there is no 
significant potential for encountering chemical materials while working in controlled work areas. 
 
Level D Equipment List 

 
• Hard hat 
• Eye protection 
• Safety-toe work boots 
• Shirts with sleeves and long pants (shorts are unacceptable for use) 
• Hearing protection (as required). 
 

4.2 Modified Level D Ensemble 
 
The Modified Level D ensemble provides moderate skin protection against chemical contact, but 
no respiratory protection. Its use is appropriate where there is a moderate to low potential for skin 
contact with chemical materials, but no significant inhalation hazard is anticipated. The Modified 
Level D ensemble will consist of the Level D ensemble, supplemented by the addition of one or 
more of the following items: 
 

• Chemical-resistant disposable outer coveralls 
• Chemical-resistant outer gloves (taped to outer coveralls)4 
• Chemical-resistant inner gloves4 
• Chemical-resistant safety-toe boots (taped to outer coveralls) 
 

4.3 Level C Ensemble 
 
The Level C ensemble provides moderate skin protection against chemical contact and moderate 
respiratory protection. Its use is appropriate where there is the potential for skin contact with 
chemical materials, together with a limited and well defined potential for exposure via inhalation. 
 
Level C Equipment List 
 

• Full-face air-purifying respirator equipped with HASP-designated cartridges5 
• Chemical-resistant disposable outer coveralls 
• Chemical-resistant outer gloves (taped to outer coveralls)4 
• Chemical-resistant inner gloves4 
• Hard hat 
• Safety-toe boots (taped to coveralls) the use of boot covers (e.g., booties) or chemical-

resistant boots may be specified 
• Hearing protection (as required). 
 

4.4 Level B Ensemble 
 
The Level B ensemble provides both the highest level of inhalation exposure protection, and 
considerable skin contact protection. Its use is appropriate where there are significant chemical 
hazards involving both skin and inhalation exposure (up to and including Immediately Dangerous 
to Life or Health [IDLH] conditions), or where adverse atmospheric conditions cannot be mitigated 
by use of air purifying respirators (e.g., oxygen deficient atmospheres or chemicals with poor 
warning properties). 

                                                           
4 Selection of specific glove types/materials will be provided in the project HASP based on consideration of 
the contaminants and the physical conditions of the work. 
5 Selection of specific cartridges will be made by the SH&E Department based on contaminants present. A 
cartridge change-out frequency will also be specified in the HASP based on the manufacturer’s cartridge 
performance data. 
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Level B Equipment List 

 
• Supplied air respirator (either SCBA or air line system w/Grade D or better breathing air) 
• Chemical-resistant disposable outer coveralls 
• Chemical-resistant outer glove (taped to outer coveralls)4 
• Chemical-resistant inner gloves4 
• Hard hat 
• Chemical resistant safety-toe boots (taped to coveralls) 
• Hearing protection (as required). 

 
4.5 Level A Ensemble 
 
The Level A ensemble provides the highest level of both respiratory and skin protection, up to 
and including protection against skin contact with vapor-phase contaminants. The use of Level A 
PPE requires approval by the SM. 
 
Specific Level A ensemble components will be determined on a case-by-case basis by the SH&E 
Department. 
 
 
5.0 EXPOSURE MONITORING 
 
Air monitoring at HAZWOPER sites will be conducted to monitor and control employee exposures 
to chemical contaminants, and to regulate controlled work area boundaries for the protection of 
non-HAZWOPER workers and the general public. 
 
5.1 Direct Reading Air Monitoring Requirements 
 
Airborne contaminants present potential hazards to HAZWOPER personnel working within 
controlled work areas, and to non-HAZWOPER workers and the general public present outside 
the controlled areas. On site monitoring will be utilized to asses the magnitude of these hazards, 
and provide indications of any necessary control procedures to mitigate unacceptable hazards. 
 
Specific air monitoring requirements will be established in individual HASPs subject to the 
following requirements: 
 

• Direct reading instrumentation will be used when available. Instruments include: 
o Flame Ionization Detectors (FIDs – e.g., OVA) – select organic vapors 
o Photoionization detectors (PID – e.g., miniRAE or Micro-TIP) – select organic 

vapors 
o Explosimeters – explosivity (as a percent of the Lower Explosive Limit [LEL]) 
o Oxygen monitors – oxygen concentration (in percent) 
o Single gas meters (mono-tox) – selected contaminants (in parts per million) 

 Hydrogen sulfide 
 Carbon monoxide 
 Oxides of Nitrogen 
 Cyanide 

o Colorimeteric Detector Tubes (e.g., Draegar) – selected contaminants (in parts 
per million) 

o Aerosol monitors (e.g., mini-RAM) – airborne particulate concentration (in 
milligrams per cubic meter) 

o Portable gas chromatographs (e.g., OVA) – selected organic vapors 
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Selected instruments will be capable of discriminating contaminant concentrations to 
concentrations of at least one-half of the HASP-specified exposure limit. All direct reading 
instrumentation will be calibrated daily as directed by the manufacturer. 
 
5.1.1 Work Area Monitoring 

 
• Work area monitoring will include breathing zone readings for the maximally exposed 

worker(s). 

• Results will be used to determine adequacy of PPE (especially respiratory protection). 
Specific criteria for upgrade/downgrade will be established in the HASP. 

 
5.1.2 Perimeter Air Monitoring 

 
• Perimeter air samples will be collected when the potential exists for airborne contaminants to 

migrate off-site. 

• Perimeter monitoring will be conducted at locations downwind from the project activities at a 
minimum (also upwind if the potential exists for offsite contamination to migrate onto the site). 

• Results will be used to determine if the existing controlled work area boundaries are 
adequate, and/or if work operations present unwarranted hazards to off-site personnel. 

 
5.2 Personal Exposure Monitoring 
 
Personal exposure monitoring will be conducted to determine individual exposures, as specified 
in the HASP or directed by the SH&E Department. 
 
• Sample results will be recorded in a log book or on the sample log form provided in 

Attachment 2. 

• Records will indicate individual name, SSN (last 4 digits is acceptable), and job/operation at 
the time of sample collection. 

• Samples sent out for independent laboratory analysis will follow chain of custody 
requirements. 

• Exposure results will be posted on site and explained in a safety briefing. 

• Employees will receive a written statement of results within 5 days of receipt from the 
laboratory. 

 
Results of all personal exposure monitoring will be provided to the SH&E Department for 
inclusion in the employee medical records. 
 

6.0 REFERENCES 
 
SH&E 108 – Medical Monitoring and Surveillance 
SH&E 111– Employee Exposure Monitoring Program 
SH&E 112 – Respiratory Protection Program 
SH&E 113 – Personal Protective Equipment (PPE) 
SH&E 114 – Safety Training Programs 
SH&E 203 – Accident Prevention Program - Requirements for SH&E Documentation 
SH&E 303 – OE and UXO Operations 
SH&E 604 – Decontamination 
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7.0 ATTACHMENTS 
 

Attachment 1 – Direct Reading Instrument Monitoring Log 
Attachment 2 - Personal Sampling Data Sheet 
Attachment 3 - Instrument Calibration Log 
 
 



Direct Read Instrument Monitoring Log  
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Project:       Job No.:       

Date:        Operator:       

Instrument:       Calibration:       
         (Amt, Component, Date) 

Sampling Technique:             

              

Sample Interval:             

Background Reading:             

Action Level/Response:            

Time Location Reading (units) Detection Limits (Scale)  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
 



Personal Sampling Data Sheet               
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Client:          Method:          
 
Site Location:         Job No.:     Sampling Media:       
 
Sample 

ID. 
Pump 

No. 
Air Flow Calibration (L/min) Start 

Time 
Stop 
Time 

Total 
Time 

Volume 
(Liters) 

Sampler's 
 Initials 

Date Results  
Remarks 

  Pre Post Average   Minutes    Amount 
(mg) 

Conc. ppm, 
mg/m3 

(Location of sampling, Employee name, 
SSN) 

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              



Instrument Calibration Log   
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Instrument Information 

Instrument Name: Manufacturer: 

Serial Number: Last Service Date: 

Parameter(s): Calibration Gas: 

Calibration Procedure: 

Daily Calibration Results 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

Date:     Calibration Result:       

Name:     Signature:        

Notes: 

 
Project:       Job No.:       

Date:        Operator:       

Instrument:       Calibration:       
         (Amt, Component, Date) 



 
PROCEDURE NO. SH&E 401 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  October 2005 

 
Clearing & Grubbing  

 
PREVIOUSLY   ENV 533 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible District/Business 
Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Establish safe-operating requirements for employees engaged in the use of tools and equipment 
typically associated with clearing and grubbing activities (specifically chainsaws and wood 
chippers). 
 
 
2.0 SCOPE 
 
This procedure applies to all clearing and grubbing activities performed by Earth Tech personnel. 
 
 
3.0 PROCEDURES 
 
3.1 Training 
 
Operators must be carefully instructed in the use of equipment before use and should be provided 
with a copy of this procedure, Earth Tech issued Equipment Safety Card, and relevant 
manufacturer information on operation and maintenance. During the training period, inexperienced 
employees should be under constant supervision from an experienced operator. Refer to SH&E 
516 – Equipment Safety Cards for further guidance. 
 
Chain saws can be purchased in a variety of horsepower levels and sizes. Some points to 
consider before purchasing include size of job, balance of the saw, hand guards, kickback feature, 
vibration reduction systems, and convenience and ease of refueling. 
 
The operator must be completely familiar with the controls and proper use of the equipment. 
 
3.2 PPE 
 

• Minimum PPE required includes hardhat, steel-toe safety boots, safety glasses, hearing 
protection, leather gloves and debris shield. 

• Chainsaw operations require the use of chainsaw chaps (leather leggings are not suitable) 

• Employees working aloft in trees will use a safety belt, safety strap, tree-trimming saddle 
belt, or rope saddle belt.  Personnel working aloft in aerial platforms will adhere to the fall 
protection requirements specified in SH&E 120 -  Fall Protection. 

• A high visibility reflectorized safety vest will be worn when working around vehicular traffic.   
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3.3 Fire Prevention 
 

• Fuel should be stored in approved metal safety cans only, labeled as to contents. 

• The container should have a metal spout and funnel provided, to allow for electrical 
bonding during fuel transfer. 

• Equipment will be turned off while being refueled. 

• Smoking is prohibited during refueling. 

• After completing fueling, carefully wipe off any gasoline spilled before starting the engine. 

• Keep a fire extinguisher available at all times in the work area. 

• Keep the equipment clean of gasoline, oil, and sawdust. 

 
 
4.0 EQUIPMENT-SPECIFIC HAZARDS 
 
4.1 Wood Chipping Hazards 
 
Wood chipping equipment should be used with extreme caution in order to prevent personal injury, 
as the chipping mechanism is open to receive tree branches and other wooden material. The 
cutting blades begin to rotate when the engine starts and slows down gradually after the engine is 
shut off.  
 
In addition, the following safe work practices should be observed: 

 
• Care should be taken to avoid foreign objects such as metal, glass or rocks that could 

damage equipment and become projectiles 

• Personnel will not wear loose clothing, gauntlet gloves, or hand/wrist jewelry when 
operating a chipper. 

• No part of an employee’s body will be placed on the chipper table, nor the discharge chute 
raised while the rotor is turning. 

• A chipper will be fed from the side of the centerline, and the employee will immediately 
turn away when the brush is taken into the rotor chamber. 

• Bystanders should be kept at least 25 feet away when in operation. 

• Never try to clear blockages by hand and always engage the chipping mechanism 
gradually using the safety handle.  

• Brush chippers will be provided with a locking device on the ignition system that prevents 
startup when the key is removed. 

• Access panels must be closed and secured before chippers are used. 

• The infeed hopper or table will be of a design to prevent an employee from reaching the 
rotor blades or knives during normal operation. 

• Trailer-type chippers will be chocked. 

• The feed openings will be protected with flap-type guards to prevent kickback of chips. 
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4.2 Chainsaw Hazards 
 
Chain saws should be used with caution in order to prevent personal injury, as the cutting 
mechanism is unguarded. Kickback is the single biggest cause of chain saw injuries. A kickback is 
the sudden and potentially violent rearward and or upward movement of the chain saw. It is often 
caused by the chain striking the wood or other object on the top quadrant on the tip of the chain 
guide bar. It can also be caused by binding or pinching in the cut. 
 
There are three types of anti-kickback devices:  a safety nose guard, a safety chain, or a chain 
break. 
 

• Before starting a cut, an employee will check for: 

o Other employees. 

o Dead limbs. 

o Angle of tree. 

o Wind condition. 

o Location of other trees. 

o Other hazards. 

o Plan retreat path. 
 
• An employee will not cut a tree during a storm, high wind, or when covered with snow or 

ice, unless it is an emergency and the supervisor concurs with the necessity. 

• If others are present, a verbal warning will be provided before dropping a limb. 

• Earth Tech Employees will not climb trees to cut, limb, etc.  They will use an aerial lift or 
man basket to cut limbs higher than can be reached from the grounds surface. 

• A cut limb will not be left aloft overnight unless it is secured to the tree. 

• When possible, the employee will cut a limb from the opposite side and above. 

• Branches under tension will have the tension released before being cut. 

• When topping, a crane will be used to lower branches and limbs if the tree cannot 
withstand the strain. 

• When lowering a limb or branch, the employee in the tree will, whenever possible, place 
himself/herself above the limb being lowered. 

• Assistants will be told precisely what to do.  Other employees will be cleared to a minimum 
of (1X) the tree height away. 

• An undercut will be large enough (about one-third the diameter) to safely guide the tree 
and reduce the chance of splitting. 

• A back cut will leave sufficient hinge wood (the distance between the notch and back cut) 
to guide the tree’s fall in the desired direction and to hold the tree to its stump for most of 
its fall.  The back cut will be about 2 inches above the undercut, and as level as possible. 

• Before starting a back cut, the area will be cleared of people and equipment. 

• The saw will be shut off before the person starts retreating. 

• Where the tree may slide or role, the person will cut from the uphill side. 

• An audible warning will be given just before the tree starts to fall (e.g., “Timber!”). 
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• If the tree may fall the wrong way, wedges, block and tackle, or rope will be used to control 
the fall. 

• When cutting a felled tree into pieces (bucking): 

o The employee will work from the uphill side. 

o The log or limb will be blocked from rolling. 

o The trunk and limbs of large trees will be wedged to prevent binding the saw guide 
or chain. 

• Brush or limbs will not be placed in such a way as to create a hazard. 

• A power saw will be turned off when being raised or lowered, or when not in use. 
 
4.3 Brush Clearing 
 

• Machetes – use in light brush (less than 1-inch diameter trunks): 

o Keep machete in a scabbard when it is not in use. 

o Sharpen machete to ensure a clean bite; the blade should not be sharpened for 
the first 6 inches from the handle nor the last 2 inches from the point. 

o Install a saber-type hand guard on the machete.  This will help prevent the tool 
from accidentally being thrown during a swing. 

o Do not hit the ground with your machete; the flexible blade could recoil from the 
impact, resulting in an injury. 

o Clear the wing area prior to advancing through a brushy area.  An interrupted 
swing could deflect the tool into the user. 

• Ax, Brush Ax, or Hatchet – use in heavier brush (more than 1-inch diameter 
trunks): 

o Keep axes sharp; a dull ax tends to glance off of wood, while a sharp ax will bite 
into the wood. 

o Use hatchets for small jobs such as splitting wood.  Lightly tap the log to start the 
hatchet, then lift the log and force the hatchet through by striking the log on a 
solid block of wood. 

o Do not use the hatchet to drive nails.  The head of the hatchet is not tempered to 
withstand the force of driving, and a metal splinter may pop off. 

 
 
5.0 References 
 
SH&E 120 – Fall Protection 

SH&E 404 – Manual Lifting 

SH&E 514 – Manlifts 

SH&E 516 – Equipment Safety Cards 

SH&E 606 – Flammable & Combustible Materials 
 



 
PROCEDURE NO. SH&E 403 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Drilling  

 
PREVIOUSLY   ENV 521 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
All drilling operations must conform to the procedures outlined below.  Drilling operations include, 
but are not limited to, rotary, hollow-stem, and direct-push drilling. 
 
 
2.0 GENERAL SAFETY GUIDELINES 
 

• Use common sense, while maintaining a “safety-first” attitude at all times. 

• Know the location of underground and overhead utilities. 

• Use required personal protective equipment (PPE); do not wear loose-fitting clothing or 
jewelry.  Keep hair tied back and tucked into hardhat. 

• Do not touch or go near moving parts. 

• Be aware of the location of "Emergency Shut Off" switches. 

• Be aware of potential contaminants. Always wear required PPE and follow appropriate 
decontamination procedures. 

• In the event of an accident, allow properly equipped and protected personnel to respond.  
Immediately leave the area. 

• Do not smoke or use spark-producing equipment around drilling operations. 

• No food will be consumed or stored in the work area. 

• Do not work around a drill rig during a thunderstorm or rain. 

• Maintain orderly housekeeping on and around the drill rig.  Store tools, materials, and 
supplies to allow safe handling by drill crewmembers.  Proper storage on racks or sills will 
prevent spreading, rolling, or sliding.  Avoid storage or transportation of tools, materials, 
or supplies within or on the drill rig derrick. 

• Maintain working surfaces free of obstructions or potentially hazardous substances. 

• Store gasoline only in containers specifically designed or approved for such use.  

• Fire fighting equipment should not be tampered with and should not be removed for other 
than the intended fire fighting purposes or for servicing. 

• The departing driller should inform the oncoming driller of any special hazards or ongoing 
work that may affect the safety of the crew. 
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• Rigging material equipment for material handling should be checked prior to use on each 
shift and as often as necessary to ensure it is safe.  Defective rigging should be removed 
from service. 

• Work areas and walkways should not be obstructed.  The area around the derrick ladder 
should be kept clear to provide unimpeded access to the ladder.  The rotary table of the 
rig floor shall be kept free of obstructions and free of undue accumulation of oil, water, 
ice, or circulating fluids. 

• Passengers shall only be allowed in vehicles designed for passenger use.  Do not ride on 
the outside of drill rigs, trailers, or other equipment. 

 
 
3.0 PRE-OPERATIONAL PROCEDURES 
 
The following procedures shall be take place prior to performing drilling operations. 
 
3.1 Utility Clearance 
 
Earth Tech and/or its subcontractors will determine the location of all underground/overhead utilities 
before drilling operations take place.  Project management shall contact the One-Call Center for the 
state in which drilling is to be performed to obtain written clearance.  For drilling operations outside 
of the United States, contact the local utility companies for clearance.   For areas that are not 
covered by One-Call Centers or local utility companies (i.e., client specific utilities), clearance must 
be obtained from the client.  In addition to obtaining utility clearances, the appropriate party will 
make a utility survey of each drilling point.  The utility survey shall include both magnetometer and 
ground-penetrating radar survey.  Documentation that nearby utilities have been marked on the 
ground and that the drill site has been cleared shall be kept in the project trailer/support vehicle and 
communicated to the drilling subcontractor.  All utilities shall be identified on a job hazard analysis 
and communicated to all drilling and drill support personnel. 
 
3.2 Drill Rig Inspection 
 
Prior to the start of site work each day, the drilling subcontractor will inspect all drilling equipment.  
The inspection will be documented in the field records, and the records will be maintained at the 
site.  If the drill rig owner or operator does not have a company-specific inspection form, use or 
reference the attached “Drill Rig Safety Inspection Checklist” form.  The drilling equipment 
inspection must be repeated on a daily basis.  Defective equipment shall be repaired prior to use.   
 
3.3 Maintenance 
 
The following are minimum specifications for performing maintenance on drilling equipment: 
 

• Safety glasses shall be worn, at a minimum, when performing maintenance on a drill rig 
or on the drilling tools. 

• Follow all manufacturers’ recommendations for maintenance on drilling equipment. 

• The drill rig engine shall be shut down before making repairs or adjustments to a drill rig 
or lubricating fittings (except repairs or adjustments that can only be made with the 
engine running). The operator shall remove keys and tag out the ignition.  All systems 
(i.e., drill rotor, engine, pressurized lines, etc.) shall be at a “zero energy state” before 
performing maintenance. 

• The leveling jacks shall be lowered, the wheels chocked, and the hand/parking brakes 
set before working under a drill rig. 
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4.0 OPERATING PROCEDURES 
 
The following procedures shall be recognized during the operation of drilling equipment. 
 
4.1 Moving Drilling Equipment 
 

• Lower drilling mast before moving rig. 

• Secure all loads to rig prior to off-road mobilization. 

• Inspect the route of travel prior to moving the drill rig off-road.  Be aware of holes, rocks, 
trees, erosion, and uneven surfaces. 

• Remove all passengers from the cab before moving drill rig onto rough or sloped terrain. 

• Engage multiple drive power trains (when available) on rig vehicle when mobilizing off-
road. 

• Travel directly up or down grade on slopes when feasible.  Avoid off-camber traverse 
approaches to drill sites. 

• Approach changes in grade squarely to avoid shifting loads or unexpected unweighting. 

• Use a spotter (person at grade) to provide guidance when vertical and lateral clearance is 
questionable. 

• Use parking brake and chock wheels when grades are steep. 
 
4.2 Raising The Derrick (Mast) 
 

• Locate visually, overhead utilities prior to raising the mast. 

• Treat overhead electrical lines as if they were energized and maintain at least a 40-foot 
clearance. 

• Earth Tech will contact appropriate utilities agency to manipulate and deactivate overhead 
service in areas that interfere with drilling operations.  Do not attempt to handle utilities. 

• Stabilize and level each work site prior to drill rig setup.  Do not drill on slopes near 
powerlines, including drainage ditches, trenches, excavations, and other holes.  Drill rig 
could tip over, resulting in contact with power lines. 

• The derrick must not be raised until the rig has been blocked, leveled (leveling jacks down), 
and chocked. 

• Secure and lock mast according to manufacturer’s recommendations prior to drilling. 

• If required to perform work on the mast at heights above six feet, a full body safety 
harness and lanyard shall be worn accordingly. 

• Note wind speed and direction to prevent overhead utility lines from contacting rig derrick.  
Allow at least a 40-foot clearance between rig mast and utility lines, unless authorized by 
the SH&E department to operate at a shorter clearance distance. 

 
4.3 Drilling  
 

• If Earth Tech personnel perform drilling (i.e., direct push, Geoprobe®), follow the 
manufacturer’s operational or field manual’s safety guidelines/specifications. 

• Only authorized and trained drill rig operators shall operate a drill rig.  Drill rigs shall be 
setup and operated according to manufacturer’s specifications. 

• Set up and delineate appropriate work zones.  This may include an exclusion zone, 
contamination-reduction zone, and a support zone.  When feasible, work zones shall be 
cleared of obstructions and leveled to provide a safe working area.  
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• Establish a communication system between driller, helpers, and other field support 
personnel for responsibilities during drilling operations. 

• All personnel shall be instructed to “stand clear” prior to and during startup.  Personnel shall 
stay as far away as possible from operating equipment, especially if rig is located on 
unstable terrain (drilling operations shall not proceed on unstable ground). 

• Begin auger borings slowly with the drive engine operating at low speed. 

• Keep hands and feet clear of rotating augers and direct push equipment. 

• Prevent placing hands or feet under auger sections during hoisting over hard surfaces. 

• Avoid the removal of spoil cuttings with hands or feet. 

• Assure drill rig is in neutral and the augers are not rotating before cleaning augers. 

• Wear hearing protection as required. 
 

4.4 Subcontractor Guidelines 
 
Subcontractors shall discuss company-specific standard operating procedures (SOPs) for health 
and safety with Earth Tech field supervisors prior to the start of drilling operations.  Subcontractor 
SOPs may include procedures for hoisting operations, cat line operations, pipe handling, derrick 
operations, making and breaking joints, etc. 
 
 
5.0 ATTACHMENT 
 
Attachment 1 - Drill Rig Safety Inspection Checklist  
 
 
6.0 REFERENCES 
 
SH&E 112 – Respiratory Protection Program 

SH&E 113 – Personal Protective Equipment 

SH&E 301 – HAZWOPER 

SH&E 604 – Decontamination 
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Drill Rig Inspection Checklist 
 

Date 
 

Equipment Model/Type: 
 

Project Name: 
 

Serial or License # 

Project #  
 

Location Owner/Operator: 
 

Project Manger: 
 

Inspector: 

Place a ( ) in the “Yes” column if the requirement has been met. If a “No” is encountered, equipment must be 
removed from operation until the deficiency has been corrected. Describe deficiencies on page two of this form. 
Use the Comment column to note any additional information needed to certify the equipment. If a checklist item is 
found to be “Not Applicable,” check “NA” and provide a comment in the appropriate box.  

 

Item Name Requirement Yes No NA Comment 

Hydraulic systems 
controls and levers 

No leak fittings or connections. 
Levers are in good operating 
condition. Fluid levels are full. 

    

Fuel, oil, water, and 
coolant lines 

No leaks.     

Hoses No leaks in hoses or 
connections. No signs of 
excessive wear, kinked or bent 
hoses. 

    

Gauges Operational and visible to 
operator. 

    

Emergency kill switch 
and life line 

Operational and accessible to 
operator. 

    

Shear pins In place.     

Drive chains No signs of excessive wear, 
broken or defective links. 

    

Parking brakes Set and operational.     

Outriggers No leaks. Set on pads (as 
necessary to avoid damage). 

    

Windshield Wipers Operational.     

Lights (head, tail and 
running lights) 

Operational and without 
cracked lenses. 

    

Back-up alarm Operational, spotter used.     

Cables and ropes No fraying, birdnesting, 
flattening, stretching. Must be 
braided or properly clamped at 
connections. 

    

Pulleys, drums and 
spools 

No excessive wear or cracking.     

Derrick/Mast Locked in position. Frame is 
not cracked or bent. 

    

Hoists Properly spooled cable, rated 
to lift loads. 
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Item Name Requirement Yes No NA Comment 

Safety equipment Safety harness, fire 
extinguisher, flares, safety 
reflectors, first aid kit, 
grounding wire for fueling, and 
spill response equipment (for 
fueling and repairs). 

    

Guards Power take-offs (PTOs) and all 
rotating parts designed with 
guards. Guards must have 
warning labels. 

    

Miscellaneous (as 
applicable) 

Diverter systems; auger and 
head seals; cyclones; grout 
plant guards; etc. (list): 

h 

h 

h 

    

DEFICIENCIES (Explain all negative response and list corrective actions; all deficiencies must be corrected 
before the rig is entered into service): 

1.  

2.  

3.  

4.  

5.  

 

Other Repairs, Routine Maintenance and/or Comments: 

 

 

 

 

 

 

 
 

Inspection Conducted and Certified by: 
 
 Print Name: Signature Date: 
Owner / Operator 
 

   

 
Checklist Reviewed by: 
 
 Print Name: Signature Date: 
Earth Tech PM or SSO 
 

   

 



 
PROCEDURE NO. SH&E 404 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Manual Lifting  

 
PREVIOUSLY   ENV 501 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Earth Tech personnel will observe the procedures below when performing manual handling in 
excess of 10 pounds. No person shall lift more than 49 pounds without the use of mechanical aid 
or assistance from other personnel. 
 
 
2.0 INTRODUCTION 
 
Manual materials handling (MMH) means moving or handling things by lifting, lowering, pushing, 
pulling, carrying, holding, or restraining. Improper MMH can result in cuts, pinches, crushing, and 
serious back, abdomen, arm, and leg muscle and joint injury. Even “light” objects, lifted 
improperly, can contribute to injury, causing cuts and muscle injuries. 
 
The level of hazard associated with MMH work depends on what is being handled, what the task 
is, and what the conditions are at the workplace. Specific considerations include: 
 

• Is the load too heavy for the task that you are doing? 
• Is the load located too high or low for a safe lift? 
• Is the load too big or may have a shape that makes it difficult to handle? 
• Is the load wet, slippery, or have sharp edges that make it difficult to grasp? 
• Is the load unstable or can shift its center of gravity because contains items that can 

move or flow (e.g., a partially filled drum or concrete in a wheelbarrow)? 
• Is the load too big to let you see where you are putting your feet? 

 
The task can make MMH hazardous if a worker: 
 

• Uses poor lifting techniques (lifting too fast, too often or too long; lifting with back bent or 
while twisting or reaching too far; lifting while sitting or kneeling, etc.), 

• Has to move material over long distances, 
• Will not take appropriate rest breaks; insufficient recovery time, and 
• Performs a combination of different handling tasks together (e.g. lifting, carrying and 

lowering). 
 

The site conditions can also contribute to hazards of MMH if: 
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• Walking surfaces are uneven, sloping, wet, icy, slippery, unsteady, etc. 
• There are differences in floor levels or walking surfaces. 
• There is poor housekeeping that causes slip, trip and fall hazards. 
• There is inadequate lighting. 
• Work is performed at a fast pace. 
• Movement is restricted because of clothing or personal protective equipment, or because 

the space is small or posture is constrained. 
 
 
3.0 GENERAL REQUIREMENTS 
 
Mechanical equipment or assistance such as dollies, carts, come-alongs, or rollers are to be used 
whenever possible. Mechanical assistance must be of proper size, have wheels sized for the 
terrain, and be designed to prevent pinching or undue stress on wrists. Objects to be moved must 
be secured to prevent falling and properly balanced to prevent tipping. 
 
The following guidance will be observed: 
 

• Before performing the lift: 

o Check to see if mechanical aids such as hoists, lift trucks dollies or wheelbarrows 
are available. 

o Be sure that you can lift the load without over-exertion, and get help with heavy 
or awkward loads. All loads in excess of 49 pounds require use of mechanical 
aids or assistance from other personnel. 

o Be sure that the load is "free" to move. 

o Check that the planned location of the load is free of obstacles and debris. 

o Be sure that the path to the planned location of the load is clear. Grease, oil, 
water, litter and debris can cause slips and falls. 

o Particular handling and lifting techniques are needed for different kinds of loads 
or materials being handled (for example, compact loads, small bags, large sacks, 
drums, barrels, cylinders, sheet materials like metal or glass). See Section 2.0 for 
additional guidance. 

o Do not lift if you are not sure that you can handle the load safely. 

• General tips for lifting: 

o Prepare for the lift by warming up the muscles. 

o Stand close to the load and face the way you intend to move. 

o Use a wide stance to gain balance. 

o Be sure you have a good grip on the load. 

o Keep arms straight. 

o Tighten abdominal muscles. 

o Tuck chin into the chest. 

o Initiate the lift with body weight. 

o Lift the load as close to the body as possible. 

o Lift smoothly without jerking. 
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o Avoid twisting and side bending while lifting. 

• Engineering Controls: 

o Material handling tasks should be designed to minimize the weight, range of 
motion, and frequency of the activity. 

o Alter the task to eliminate the hazardous motion and/or change the position of the 
object in relation to the employee's body -- such as adjusting the height of a 
pallet or shelf. 

o Work methods and stations should be designed to minimize the distance 
between the person and the object being handled. 

o High-strength push-pull requirements are undesirable, but pushing is better than 
pulling. Material handling equipment should be easy to move, with handles that 
can be easily grasped in an upright posture. 

o Workbench or workstation configurations can force people to bend over. 
Corrections should emphasize adjustments necessary for the employee to 
remain in a relaxed upright stance or fully supported, seated posture. Bending 
the upper body and spine to reach into a bin or container is highly undesirable. 
The bins should be elevated, tilted or equipped with collapsible sides to improve 
access. 

o Repetitive or sustained twisting, stretching, or leaning to one side are 
undesirable. Corrections could include repositioning bins and moving employees 
closer to parts and conveyors. 

o Store heavy objects at waist level. 

• Whenever possible, utilize hand holds or other lifting attachments on objects being 
handled: 

o Use the "hook grip" on loads with cut-out handholds. 

o Curl your fingers around the edge. 

o Do not hold the load with fingertips. 

o Use containers with handles located more than halfway up the side of the 
container. 

o Use the "ledge grip" to handle regularly shaped objects without handles. 

o Use vacuum lifters to handle sheet materials or plates. 

o Hold the object with hands placed diagonally. 

o Wear gloves where practical. 

• When significant, sustained lifting work is required it is desirable to rotate employees to 
spread the work load among several people and avoid fatigue. Rotation is not simply 
performing a different job, but must be a job that utilizes a completely different muscle 
group from the ones that have been over-exerted. 

 
 
4.0 SPECIFIC HANDLING TECHNIQUES 
 
The following guidance will be used when performing MMH for various types of materials. 
 
4.1 Square or Rectangular Objects 
 
To lift square or rectangular objects: 
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• Place one foot slightly in front of the other. 

• Squat as close to the object as possible. 

• Grasp one of the top corners away from the body and the opposite bottom corner closest 
to the body. 

• Tilt the object slightly away from the body, tilt forward at the hips, keep the back straight, 
and tuck in the chin. 

• Test to be sure the object is loose from floor and shall lift without snagging. 

• Straighten the legs, keeping the backbone straight, pull the object into the body, and 
stand up slowly and evenly without jerking or twisting. 

• If turning or change of direction is required, turn with feet without twisting the torso and 
step in the direction to travel. 

• To set an object down, reverse the sequence, being sure not to trap the bottom hand 
between the object and the surface on which the object is set. 

 
4.2 Cylindrical Objects 
 
When lifting/moving round or cylindrical objects, the objects should be rolled wherever possible. 
Rolling must be controlled by chute, tagline, or other means of limiting acceleration. Workers 
must not be positioned downhill from rolled objects. Use of the legs for pushing and tagline 
control of rolled objects must be stressed. 
 
Cylindrical objects, such as drums that must remain upright, are to be handled manually by 
slightly tilting the object, using the legs for control, and balancing the object on the bottom edge. 
The handler then walks besides the object, with the object tilted toward the body, positioning the 
hands on the top edge away from the body and moving so they do not cross, thus, maintaining 
the balance and a steady controlled forward motion. Motion must be controlled so that stopping 
walking and moving the hands shall stop forward motion. 
 
Use carts or tracks to transport cylinders. Make sure that two people transport a cylinder if carts 
cannot be used, use lifting straps to improve grip. 
 
Technique for one person lifting a cylinder onto a platform: 
 

• Roll the cylinder to within 3 feet of the platform. 

• Position the forward foot around the cylinder, the back foot about 1 foot behind the 
cylinder. 

• Bend knees slightly. 

• Place one hand on the valve protective cap, the other hand underneath the cylinder 
about 1 foot from the ground. 

• Tilt the cylinder onto the thigh of the back leg. 

• Balance the cylinder on the thigh by pressing down with the back hand while lifting the 
cylinder with the forward hand. 

• Extend both knees to initiate and forward movement of the cylinder and continue by 
pushing up and forward with the arms until the cylinder is located on the platform. 

• Climb on the platform. 

• Straddle the cylinder at the valve end. 
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• Grasp the valve protective cap of the cylinder with both hands between the thighs. 

• Lean forward and straighten the knees to set the cylinder upright. 
 
4.3 Bags and Sacks 
 
The best way to handle a bag depends on its size, weight and how far it is to be carried. When 
lifting, remember to: 
 

• Straddle the end of the bag. 

• Bend the hips and knees. 

• Keep the back straight. 

• Grasp the bag with both hands under the closer end. Keep elbows inside the thighs. 

• Lean forward, straightening the knees to set the bag upright. 

• Readjust the straddle position moving feet closer to the bag. 

• Readjust the grasp, with one hand clasping the bag against the body and the other under 
it. 

• Stand up by thrusting off with the back leg and continuing in an upward and forward 
direction. 

• Thrust the bag up with the knee while straightening the body. 

• Put the bag on the shoulder opposite the knee used to thrust the bag up. 

• Stabilize the bag on the shoulder. 

• Move off without bending sideways. 
 
Avoid unloading a bag from the shoulder directly to floor level. Use an intermediate platform or 
get help from a coworker. 

 
1. Stand close to the platform. 

2. Place one foot in front of the platform. 

3. Bend hips and knees. 

4. Keep the back straight. 

5. Ease the bag off the shoulder and put it upright on the platform. 

6. Pull the bag slightly over the edge of the platform. 

7. Stand close to the platform with the bag touching the chest. 

8. Clasp the bag against the body with one hand, the other hand holding bottom of the bag. 

9. Step back. 

10. Bend hips and knees, keeping back straight. 

11. Ease the bag on the floor. 

 
Bulkier sacks are easier to carry on your back. Lift the sack onto your back from a platform: 
 

1. Move the sack to the edge of the platform. 

2. Put your back against the sack. 
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3. Grasp with both hands on the upper corners of the sack. 

4. Ease the sack onto the back, bending hips and knees before taking the weight. 

5. Keep the back straight. 

6. Stand up and straighten the hips and knees. 

7. Stabilize the sack. 

8. Move away without bending sideways. 

 
Two-person handling of a sack: 
 

1. Position one person on either side of the sack. 

2. Squat with one foot balancing behind the sack. 

3. Keep back straight. 

4. Grasp with the outer and on the upper corner, the other holding the bottom of the sack. 

5. On one person's command: 

a. Stand up and straighten the hips and knees. 

b. Move towards the stack. 

c. Put the sack on the stack. 
 
4.4 Sheet Materials 
 
When lifting sheet materials: 
 

1. Stand close to the pile of sheets in a walking stance. 

2. Grasp sheet firmly at the mid-point of its long side with the closer hand. 

3. Pull sheet up and toward the body. 

4. Change grip using your other hand and put your fingers on top of the sheet. 

5. Pull sheet up to the vertical position and to the side until one half is off the pile. 

6. Grasp the lower edge of the sheet with the free hand and support the hand by placing it 
on your knee. 

7. Stand up without bending and twisting body. 

 
To carry sheets: 

 

• Use drywall carts to carry sheet materials. 

• Get help from another person where carts are not available. 

• Apply carrying handles for manual carrying. 

• Always use gloves and carrying handle for glass and other materials with sharp edges. 

 
Team Handling - Team handling occurs when more than one person is involved during the lift.  
 
Use team lifting and carrying where other solutions are inappropriate. 
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• Remember that the combined strength of the team is less than the sum of individual 
strength. 

• Select team members of similar height and strength. 

• Assign a leader to the team. 

• Determine a set of commands to be used such as "lift", "walk", "stop", "down". Make sure 
that everyone knows what to do when they hear the command. 

• Follow the commands given by the team leader. 

• Practice team lifting and carrying together before attempting the task. 

 
 
5.0 MATERIALS STORAGE 
 
When storing materials on site 
 

• Store materials at a convenient height. 

• Leave the lowest shelf unused if necessary. 

• Use vertically mobile shelves to avoid bending and overhead reaching. 

• Use bin racks for storing small items. 

• Store heavy and frequently used materials at waist height. 

• Do not store materials at floor level. 

• Use hand trucks with elevating devices in storage and loading areas. 

• Use trucks with a tilting device to avoid bending. 

• Use elevating platforms to avoid overhead reaching. 
 
 
6.0 REFERENCES  
  
SH&E 211 – Walking - Working Surfaces Protection 

SH&E 405 – Handling Drums and Large Containers 

 



 
PROCEDURE NO. SH&E 405 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Handling Drums and Large Containers  

 
PREVIOUSLY   ENV 507 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager.   
 
 
1.0 PURPOSE 
 
This procedure provides guidance to employees and managers to minimize injuries, exposures, 
environmental contamination, and work disruptions resulting from accidents or injuries that could 
be caused by improper handling of drums and other containers. 
 
 
2.0 GENERAL REQUIREMENTS 
 
These requirements apply to drums of 10-gallon capacity and larger, and to other portable 
atmospheric containers of 10-gallon capacity or larger. The requirements of this procedure are 
not applicable to the handling of containers used to store pressurized gases or to hazardous 
waste drum handling. 
 
2.1 Definitions 
 
The following definitions apply to these procedures and are slightly modified for specific 
operations. 
 
Drums - Hollow, cylindrical containers (capacity between 10 and 55 gallons) used for the storage 
or containerization of bulk quantities of work materials or wastes. 
 
Other Large Containers - Containers other than drums that are used to hold bulk quantities of 
work materials or wastes. These include tanks and roll-off bins, and are generally much larger 
than drums. 
 
Tanks - Hollow containers of capacity greater than 55 gallons used for the storage or 
containerization of bulk liquids. 
 
Roll-off Bins - Rectangular-shaped containers capable of being transported using a specially 
designed vehicle on which the roll-off bin can be mounted/dismounted. Roll-off bins can be 
placed at a site, used to containerize bulk materials, and re-mounted on the vehicle for off-site 
transportation. Some roll-off bins are equipped with wheels, and can be moved manually. 
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3.0 PROCEDURES 
 
3.1 General 
 
All storage and handling of drums and other containers will conform to the following handling 
requirements. 
 

• No drum or container will be filled beyond its rated capacity (expressed as either weight 
or volume). For liquid-containing drums/containers, a void space must be left to allow for 
liquid expansion in extreme heat. 

• Storage locations for drums/containers shall be segregated so that differing types of 
materials are not stored together or co-mingled. Chemical products and waste materials 
shall not be stored together. Incompatible materials (e.g., fuels and oxidizers) shall not be 
stored together. 

• Any drum/container storage structure must have the capability to fully contain a spill 
consisting of the contents of the largest container permitted for use in the structure plus 
the volume of water expected to be generated by a 25-year storm. The storage area shall 
be fenced and locked, and access will be limited to designated personnel. 

• In accordance with the requirements of 29 CFR 1910.1200 (Hazard Communication), all 
drums and other containers will be labeled as to their contents. Hazardous properties 
such as flammability, etc., shall also be clearly indicated. For containers of hazardous 
wastes, the date on which waste was first accumulated in the drum/container shall be 
noted. 

 
3.2 Drums 
 
In addition to the above requirements, handling of all drums will be accomplished in accordance 
with the following: 
 

• Only drums meeting U.S. Department of Transportation (DOT) specifications shall be 
used. Drums shall be inspected for rust, corrosion, warping, and other damage. 
Damaged drums shall not be used. 

• Drums containing any materials will be covered with a tight-fitting lid when not in use. 

• At the conclusion of each working shift, all drums will be placed in the designated storage 
area appropriate to their contents. Each such area will be properly marked and secured. 

• Drums containing hazardous or flammable materials will be electrically grounded to 
prevent the buildup of static charge. As required, containers will be bonded to ensure that 
no potential charge difference exists between containers that might come into contact 
and cause sparking. 

• Manual lifting, carrying, or moving of drums will not be permitted. A drum-handling cart or 
similar apparatus will be used for moving drums from collection points to the designated 
storage area. 

 
3.3 Other Containers 
 

• Each container shall be inspected for rust, corrosion, warping, and other damage prior to 
use. Damaged containers shall not be used. 

• Containers larger than 55 gallons and/or 800 pounds will not be moved using any type of 
manual method, including non-powered mechanical devices. All handling will be 
accomplished using powered mechanical equipment designed specifically for that 
purpose. 
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• As applicable, any container holding material shall be covered with a tight-fitting lid when 
not in use. 

• Containers of hazardous or flammable materials will be electrically grounded to prevent 
the buildup of static charge. As required, containers will be bonded to ensure that no 
potential charge difference exists between containers that might come into contact and 
cause sparking. 

 

4.0 DRUM HANDLING PROCEDURE 
 
Use mechanical aids whenever possible. Do not attempt to raise a full drum alone. 
 
Moving an upright drum: 
 

1. Stand close to the drum with feet apart. One foot at the front and the other behind. 

2. Keep knees slightly flexed. 

3. Put your hands firmly against upper rim of the drum. 

4. Keep arms straight with the elbows "locked". 

5. Rock the drum gently to get the feel of its contents before you move it. 

6. Push the top of the drum away by extending the back leg and shifting your body weight 
onto your front leg. 

7. Stop tilting the drum at the balance point. Use back leg as a counter balance. 
 

Raising a drum laid on its side: 
 

1. Make sure that the drum is empty before raising it. 

2. Stand at the end of the drum. 

3. Place one foot forward at the side of the drum, the other behind. 

4. Bend your hips and knees. 

5. Keep the back straight. 

6. Grasp the rim about 15 centimeters from the ground with the elbows inside thighs. 

7. Stand up by thrusting off with the back leg and continuing in an upward and forward 
direction. 

8. Bring the back leg forward as if you are walking. Keep close to the drum. 

9. Stop at the balance point to change hand grip. 

10. Set the drum on its base by moving back leg forward. Use the body weight as a counter 
balance. 

 
 
5.0 REFERENCES 
 
SH&E 404 – Manual Lifting 

SH&E 406 – Drum Sampling 
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Safety, Health & Environmental Procedure 
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Ladders 

 
PREVIOUSLY  CSP 421 
 

 

 

 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
To establish the minimum requirements for Earth Tech to use, handle, and store ladders. 
 
 
2.0 SCOPE 
 
This procedure applies in its entirety to all Earth Tech related projects and operations unless a 
variance from its requirements is granted by the SH&E Department. 
 
 
3.0 PROCEDURE 
 

3.1 Stairways 
 

• All parts of stairways, including the treads and landings, will be free of hazardous 
projections, such as protruding nails, etc.  

• Slippery conditions on stairways will be eliminated.  

• Handrails will be 30 to 34 inches above stairway treads and free from protruding nails 
and splinters. 

• The uprights will be not less than 2 inches by 4 inches, spaced not more than 8 feet 
apart, and properly anchored. 

• The rail cross section will be not less than 2 inches by 4 inches or equivalent.  

• Railings and toeboards will be installed around stairwells.  

• Sufficient illumination on all stairways, providing at least five (5) foot candles of light on 
the steps, will be maintained. 

• All lamps providing stairway illumination will be substantially guarded either mechanically 
or by location.  

• Stairways and landings will be kept clear of debris, loose material, and equipment not in 
use.  

• Stairways, until permanently enclosed, will be guarded on all open sides with stair 
railings. Open sides of stairway landings, porches, balconies, and similar locations will be 
guarded with standard railings.  
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• Before permitting foot traffic, stairways on which treads and/or landings are to be filled in 
later with concrete or other material will be fitted with secured wooden pieces to cover the 
entire tread and/or landing area, and supported to prevent undue deflection. 

• Temporary treads and/or landings will be replaced when worn below the level of the 
metal nosing.  

• On all structures of two or more floors (20 feet or more) in height, stairways, ladders or 
ramps must be provided for employees during the construction periods.  Stairways must 
meet the following requirements: 

o Rise height and tread width must be uniform throughout any flight of stairs 
including any foundation structures used as one or more treads of the stairs. 

o Temporary stairs must have a landing not less than 30 inches in the direction of 
travel at every 12 feet of vertical rise. 

o Metal landings must be secured in place before filling. 

o Debris and other loose materials will not be allowed on, under, or at approaches 
and landings to stairways. 

o Slippery conditions on stairways will be eliminated as soon as possible after they 
occur.  

o Spiral stairways will not be permitted except for special limited usage and 
secondary access situations where it is not practical to provide a conventional 
stairway. 

 
3.2 Ladders 
 
3.2.1 General Requirements 

 
The following are minimum requirements for the use and care of ladders by ET personnel.  
Compliance with ANSI A14.1, ANSI A14.3, and applicable state regulations is also required. 
 

• Inspected before use and if defective, removed from use. 

• Ladders will be maintained in good condition at all times.  Those that are defective in any 
way will be removed from service and tagged with an “unsafe equipment” tag until made 
safe for use or destroyed. 

• Ladders purchased for use on ET sites will be appropriate for industrial applications 
(Class 1-A).  Light-duty household ladders are not acceptable. 

• Ladder safety climbing devices may be used in lieu of cage protection on fixed ladders of 
unbroken length of 20 feet in height.   

• Landing platforms are not required in these cases except at regular step-off points.  All 
ladder safety devices will be compatible with the ladders with which they are used. 

• Fixed ladders will be installed wherever regular access by ladder is necessary. 

• Metal ladders will not be used where potential electrical hazards exist. 

• Ladders having metal parts (other than hardware) will not be used where potential 
electrical hazards exist unless they bear a manufacturer's label that indicates: 

o The ladder complies with ANSI 14.5. 

o It is approved for electrical use. 

• Job-made ladders will be constructed in accordance with OSHA 1926.1053. 
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• All personnel involved in the use of ladders on the project will be instructed in the 
requirements of this procedure in accordance with SH&E 203 - Accident Prevention 
Program- Requirements for SH&E Documentation. 

3.2.2 Use of Ladders 

• Ladders will be inspected by the user before each use. 

• Straight ladders will be tied, blocked, and equipped with safety shoes, or otherwise 
secured to prevent displacement. 

• Straight ladders will be used at an angle of approximately 75 degrees from the horizontal.  
(This position may be readily established by placing the base of the ladder 1/4 of its 
working length from the vertical plane of the top support.) 

• When working from a ladder, it will be secured at both top and bottom.  Three-point 
contact should be maintained or fall protection used if reaching outside of ladder rails. 

• No type of work requiring the use of both hands will be performed on a ladder over 6 feet 
from the ground or floor unless a safety harness is worn and the safety lanyard is 
secured to a substantial overhead anchorage point.  Note: For General Industry, the 
height limit is reduced to 4 feet. 

• No objects that restrict the use of both hands for climbing will be carried in the climber's 
hands; use tool lines. 

• A ladder will not be placed in front of a door opening toward the ladder unless the door is 
blocked open, locked, or guarded. 

• Ladders must be used only on firm, stable bases.  Ladders will not be placed on boxes, 
barrels, or other unstable bases to form longer sections. 

• Ladders will not be spliced together to form longer sections. 

• Ladders used to gain access from one level to another will be long enough for the top to 
extend 3 feet above the landing or suitable grab rails, for safe moving to or from the point 
of access. 

• The platform and top step of ordinary types of stepladders will not be used as steps. 

• Stepladders will not be used as straight ladders, and will be used with legs fully extended. 

• At no time will a worker stand or sit on the top two rungs of any ladder. 

3.2.3 Care of Ladders 

• Ladders will be handled with care and not be subjected to unnecessary abuse or misuse. 

• Immediate inspection and appropriate maintenance is required of any ladder exposed to 
fire, subjected to damaging chemicals, involved in a fall or collision, or which has become 
coated with oil or grease. 

• When not in use, ladders will be stored where they are protected from potential damage 
caused by collision, temperature, moisture, etc. 

• Users will return ladders to the proper storage location when the job is completed. 

• Ladders will not be painted. 

 
4.0 REFERENCES 
 

• SH&E 203 - Accident Prevention Program- Requirements for SH&E Documentation. 
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This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
All manually operated hand tools and equipment shall be used, handled, and stored in 
accordance with the following requirements. 
 
 
2.0 GENERAL REQUIREMENTS 
 

• Use each tool only for the job it was designed to do. 

• Discard damaged or abused tools promptly. 

• Buy several versions or sizes of the same tool. 

• Inspect for distortion, cracks, chips, wear or mushrooming. 

• Keep all tools clean and in working order. 

• Be sure handles are fixed firmly to a tool's working end. 

• Be sure tools and work mate properly to avoid slippage. 

• Handles are made for the tool; never use extensions. 

• Confine impact forces to striking and struck tools. 

• Hold work in a clamp or vise, not in your hand. 

• Start off slowly when engaging the tool and the work. 

• Shut current off before using a tool near electricity. 

• Make sure the handle sits securely in your hand. 

• Keep moving parts lightly lubed; avoid lube leakage. 

• Wear approved safety goggles when using hand tools. 

• Keep hands away from sharp edges. 

• Pull, don't push, a wrench handle for more leverage. 

• Position your body securely while working with the tool. 

• Keep jaw teeth, cutters and blades sharp for better results. 

• Keep tool's moving parts properly cleaned and tightened 
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• Use steady pressure on jaws and cutters; don't rock the tool. 

• Support long, overhanging work in a vise at the far end. 

• Use pads in the jaws to protect soft or crushable work.  

• Use a tool close to the vise or clamp. 

• Hold work in a clamp or vise with sufficient pressure. 

• Keep clamped assemblies away from vibration and bumping. 

• Discard a tool instead of repairing it by welding or brazing. 

• Keep tools from excessive heat. 

• For continuous work, use comfort grips or gloves. 

• Follow instructions on the tool and/or package. 

 
 
3.0 TOOL-SPECIFIC REQUIREMENTS 
 

3.1 Cutting Tools 
 

• Wear safety glasses and protective gloves when using cutters. 

• Choose the proper cutter for the job. Cutters are designed for a specific type, hardness, 
and size of material. 

• Cut materials straight across - keep the material being cut at right angles to the cutting 
edges of jaws. 

• Prevent injury from flying metal by wrapping a burlap bag, cloth or rag around the cutting 
jaws. Metal can fly when cut. The harder the metal, the farther it will fly. 

• Warn those in the area to take precautionary measures to avoid possible injury from 
flying metal pieces. 

• Keep cutting tools in good repair. 

• Adjust and lubricate cutter and moving parts daily if heavily used. 

• Sharpen jaws according to manufacturers' instructions. 

• Do not use a cutting tool until you are trained in its proper and safe use. 

• Do not use cushion grip handles for jobs requiring electrically-insulated handles. Cushion 
grips are for comfort primarily and do not protect against electric shock. 

• Do not use cutters which are cracked, broken or loose. 

• Do not exceed the recommended capacity of a tool. 

• Do not cut diagonally. 

• Do not rock cutters from side to side when cutting wire. 

• Do not pry or twist with tool when cutting. 

• Do not hammer on cutting tools or extend the handle length to achieve greater cutting 
power. 

• Do not expose cutters to excessive heat. 
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3.2 Hammers 
 

• Hammers are designed according to the intended purpose. Select a hammer that is 
comfortable for you and that is the proper size and weight for the job. Misuse can cause 
the striking face to chip, possibly causing a serious injury. 

• Choose a hammer with a striking face diameter approximately ½ inch larger than the face 
of the tool being struck (e.g., chisels, punches, wedges, etc.). 

• Ensure that the head of the hammer is firmly attached to the handle. 

• Replace loose, cracked or splintered handles. 

• Discard any hammer with mushroomed or chipped face or with cracks in the claw or eye 
sections. 

• Strike a hammer blow squarely with the striking face parallel to the surface being struck. 
Always avoid glancing blows and over and under strikes. (Hammers with bevelled faces 
are less likely to chip or spall). 

• Look behind and above you before swinging the hammer. 

• Watch the object you are hitting. 

• Hold the hammer with your wrist straight and your hand firmly wrapped around the 
handle. 

• Do not use a hammer with a loose or damaged handle. 

• Do not use handles that are rough, cracked, broken, splintered, sharp-edged or loosely 
attached to the head. 

• Do not use any hammer head with dents, cracks, chips, mushrooming, or excessive 
wear. 

• Do not use a hammer for any purpose for which it was not designed or intended. 

• Do not use one hammer to strike another hammer, other hard metal objects, stones or 
concrete. 

• Do not redress, grind, weld or reheat-treat a hammer head. 

• Do not strike with the side or cheek of the hammer. 
 
3.3 Saws 
 

• Saws are made in various shapes and sizes and for many uses. Use the correct saw for 
the job. 

• Wear safety glasses. 

• Select a saw of proper shape and size for stock being used. 

• Choose a saw handle that keeps your wrist in a natural position in the horizontal plane. 

• Choose a saw with a handle opening of at least 5 inches long and 2.5 inches wide and 
slanted at a 15° angle. 

• Check the stock being cut for nails, knots, and other objects that may damage or buckle 
the saw. 

• Start the cut by placing your hand beside the cut mark with your thumb upright and 
pressing against blade. Start the cut carefully and slowly to prevent blade from jumping. 
Pull upward until blade bites. Start with a partial cut, then set the saw at the proper angle. 
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• Apply pressure on downstroke only. 

• Hold stock being cut firmly in place. 

• Use a helper, a supporting bench or vise to support long stock if required. 

• Keep teeth and blades properly set. 

• Protect teeth of saw when not in use. 

• Keep saw blades clean. 

• Hacksaws: 

o Select correct blade for material being cut. 
o Secure blade with the teeth pointing forward. 
o Keep blade rigid, and frame properly aligned. 
o Cut using strong, steady strokes, directed away from yourself. 
o Use entire length of blade in each cutting stroke. 
o Use light machine oil on the blade to keep it from overheating and breaking. 
o Cut harder materials more slowly than soft materials. 
o Clamp thin, flat pieces requiring edge cutting. 
 

3.4 Pipe Tools (Wrenches, Cutters, Reamers, and Threaders) 
 

• Pipe tools are made in various shapes and sizes and for many uses. Always use the 
correct tool for the job. 

• Select a pipe wrench with sufficient capacity and leverage to do the job. 

• Use a pipe wrench to turn or hold a pipe. Never use a pipe wrench to bend, raise or lift a 
pipe. 

• Adjust the pipe wrench grip to maintain a gap between the back of the hook jaw and the 
pipe. This concentrates the pressure at the jaw teeth, producing the maximum gripping 
force. It also aids the ratcheting action. 

• Inspect pipe wrenches periodically for worn or unsafe parts and replace them (e.g., check 
for worn threads on the adjustment ring and movable jaw). 

• Keep pipe wrench teeth clean and sharp. 

• Face a pipe wrench forward. Turn wrench so pressure is against heel jaw. 

• Pull, rather than push on the pipe wrench handle. Maintain a proper stance with feet 
firmly placed to hold your balance. 

• Do not use a pipe wrench as a hammer, or strike a pipe wrench with a hammer. 

• Do not use pipe wrenches on nuts and bolts. 

• Do not use a pipe extender for extra leverage. Get a larger pipe wrench. 

• Replace pipe cutter wheels which are nicked or otherwise damaged. 

• Use a 3- or 4-wheeled cutter, if there is not enough space to swing the single wheel pipe 
cutter completely around the pipe. 

• Choose a cutting wheel suitable for cutting the type of pipe material required: 

o Thin wheel for cutting ordinary steel pipe. 
o Stout wheel for cutting cast iron. 
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o Other wheels for cutting stainless steel, plastic and other materials. 
 

• Select the proper hole diameter and correct tap size to tap a hole. The hole should be 
sized so that the thread cut by the tap will be about 75% as deep as the thread on the 
tap. 

• Use a proper tap wrench (with a "T" handle) for turning a tap. 

• Use lubricant or machine cutting fluid with metals other than cast iron. 

• Do not permit chips to clog flutes (groves in the tap that allow metal chips to escape from 
the hole). The chips may prevent the tap from turning - this may result in the tap breaking 
if you continue to apply pressure. 

• Do not use a conventional adjustable wrench for turning a tap - it will cause uneven 
pressure on the tap that may cause it to break. 

• Do not attempt to thread hardened steel. This can chip or damage the die. 

• Do not thread any rod or other cylindrical object that is larger in diameter than the major 
diameter of the die thread. 

• Do not use a spiral reamer on a rotating pipe. The reamer may snag and cause serious 
injury. 

 
3.5 Pliers and Wire Cutters 
 

• Pliers are made in various shapes and sizes and for many uses. Use the correct pliers or 
wire cutters for the job. 

• Choose pliers or wire cutters that have a grip span of 2½ - 3½ inches to prevent your 
palm or fingers from being pinched when the tools are closed. 

• Use adjustable pliers that allow you to grip the workpiece firmly while maintaining a 
comfortable handgrip (i.e., hand grasp is not too wide). 

• Use tools only if they are in good condition. 

• Make sure that the cutting edges are sharp. Dull and worn-down cutting edges require 
many times more force for cutting. 

• Make sure that the toothed jaws are clean and sharp. Greasy or worn-down jaws can 
result in compromised safety. Such tools also require increased force to hold the 
workpiece which, in turn, increases the risk of muscular fatigue and repetitive strain 
injuries. 

• Oil pliers and wire cutters regularly. A drop of oil on the hinge will make the tools easier to 
use. 

• Pull on the pliers; do not push away from you when applying pressure. If the tool slips 
unexpectedly, you may lose your balance or injure your hand. 

• Cut at right angles. Never rock the cutting tool from side to side or bend wire back and 
forth against the cutting edges. 

• Do not cut hardened wire unless the pliers or wire cutters are specifically manufactured 
for this purpose. 

• Do not expose pliers or wire cutters to excessive heat. 

• Do not bend stiff wire with light pliers. Needle-nose pliers can be damaged by using the 
tips to bend large wire. Use a sturdier tool. 

• Do not use pliers as a hammer. 
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• Do not hammer on pliers or wire cutters to cut wires or bolts. 

• Do not extend the length of handles to gain greater leverage. Use a larger pair of pliers 
for gripping or a bolt cutter for cutting. 

• Do not use cushion grip handles for jobs requiring tools with electrically insulated 
handles. Cushion grips are for comfort primarily and do not protect against electric shock. 

• Do not use pliers on nuts and bolts; use a wrench. 
 

3.6 Screwdrivers 
 

• Screwdrivers are made in various shapes and sizes and for many uses. Use the correct 
screwdriver for the job. 

• Choose contoured handles that fit the shank tightly, with a flange to keep the hand from 
slipping off the tool. 

• Use a slot screwdriver with a blade tip width that is the same as the width of the slotted 
screw head. 

• For cross-head screws, use the correct size and type of screwdriver: a Phillips 
screwdriver may slip out of a screw head designed for use with the slightly flatter-tipped 
Pozi-driv screwdriver. 

• Use a vise or clamp to hold the stock if the piece is small or moves easily. 

• Keep the screwdriver handle clean. A greasy handle could cause an injury or damage 
from unexpected slippage. 

• If work must be carried out on "live" electrical equipment, use screwdrivers that have 
insulated handles designed for electrical work and a non-conducting shaft. Remember, 
most plastic handles are designed for grip and comfort. 

• Use non-magnetic tools when working near strong magnets (e.g., in some laboratories). 

• Use a screw-holding screwdriver (with screw-holding clips or magnetic blades) to get 
screws started in awkward, hard-to-reach areas. Square-tipped screwdrivers (e.g., 
Robertson) that hold screws with recessed square holes are also useful in such 
situations. 

• Use an offset screwdriver in close quarters where a conventional screwdriver cannot be 
used. 

• Use a screwdriver that incorporates the following features when continuous work is 
needed: 

o A pistol grip to provide for a straighter wrist and better leverage. 
o A "Yankee drill" mechanism (spiral ratchet screwdriver or push screwdriver) 

which rotates the blade when the tool is pushed forward. 
o A ratchet device to drive hard-to-move screws efficiently, or use a powered 

screwdriver. 
• File a rounded tip square making sure the edges are straight. A dull or rounded tip can 

slip out of the slot and cause hand injury or damage to materials. 

• Store screwdrivers in a rack or partitioned pouch so that the proper screwdriver can be 
selected quickly. 

• Do not lean or push on a screwdriver with any more force than necessary to keep contact 
with the screw. A screw properly piloted and fitted will draw itself into the right position 
when turned. Keep the shank directly over the screw being driven. 
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• Do not hold the stock in one hand while using the screwdriver with the other. If the 
screwdriver slips out of the slot you may cut your hand. 

• Do not hammer screws that cannot be turned. 

• Do not grind the tip to fit another size screw head. 

• Do not try to use screwdrivers on screw heads for which they are not designed (e.g., 
straight blade screwdrivers on Phillips, clutch head, Torx or multi-flutted spline screw 
heads). 

• Do not use defective screwdrivers (e.g., ones with rounded or damaged edges or tips; 
split or broken handles; or bent shafts). 

• Do not use a screwdriver for prying, punching, chiseling, scoring, scraping or stirring 
paint. 

• Do not use pliers on the handle of a screwdriver for extra turning power. A wrench should 
be used only on the square screwdriver shank designed for that purpose. 

• Do not expose a screwdriver blade to excessive heat. Heat can affect the temper of the 
metal and weaken the tool. 

• Do not use a screwdriver to check if an electrical circuit is live. Use a suitable meter or 
other circuit testing device. 

• Do not carry screwdrivers in your pockets. 
 

3.7 Snips 
 

• Wear safety glasses and protective gloves when working with snips. Small pieces of 
metal may go flying in the air and cut edges of metal are sharp. 

• Snips are made in various shapes and sizes for various tasks. The handle can be like 
those on scissors with finger and thumb holes or like plier handles. Models are available 
for cutting in straight lines and in curves to the left or right. 

• Universal snips can cut in both straight and wide curves. 

• Straight snips and duckbill snips (flat blade, "perpendicular" to the handle, with pointed 
tips) are generally designed to cut in straight lines; some duckbill snips are designed for 
cutting curved lines. 

• Hawk's bill snips (with crescent-shaped jaws) are used for cutting tight circles. 

• Aviation snips have compound leverage that reduces the effort required for cutting. 

• Offset snips have jaws that are set at an angle from the handle. 

• Select the right size and type of snips for the job; check the manufacturer's specifications 
about the intended use of the snips (e.g., type of cut - straight, wide curve, tight curve, 
right or left, and maximum thickness and kind of metal or other material that can be cut). 

• Use only snips that are sharp and in good condition. 

• Use snips for cutting soft metal only. Hard or hardened metal should be cut with tools 
designed for that purpose. 

• Use ordinary hand pressure for cutting. If extra force is needed, use a larger tool. 

• Cut so that the waste is on the right if you are right-handed or on the left if you are left-
handed. 

• Avoid springing the blades. This results from trying to cut metal that is too thick or heavy 
for the snips you are using. 
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• Keep the nut and the pivot bolt properly adjusted at all times. 

• Oil the pivot bolt on the snips occasionally. 

• Do not try to cut sharp curves with straight cut snips. 

• Do not cut sheet metal thicker than the manufacturer's recommended upper limit (e.g., 
cuts up to 16-gauge cold, rolled steel or 18-gauge stainless steel). Do not extend the 
length of handles to gain greater leverage. 

• Do not hammer or use your foot to exert extra pressure on the cutting edges. 

• Do not use cushion grip handles for tasks requiring insulated handles. They are for 
comfort primarily and not for protection against electric shocks. 

• Do not attempt to resharpen snips in a sharpening device designed for scissors, garden 
tools, or cutlery. 

 
3.8 Wood Chisels 
 

• Wear safety glasses. 

• Wood chisels are made in various shapes and sizes and for many uses. Use the correct 
chisel for the job. 

• Use the right size of chisel for the job. 

• Choose smooth, rectangular handles that have no sharp edges and are attached firmly to 
the chisel. 

• Ensure that the cutting edge is sharp. Dull chisels can be difficult to control and require 
more effort to do the job. 

• Check stock thoroughly for knots, staples, nails, screws, or other foreign objects before 
chiseling. 

• Clamp stock so it cannot move. 

• Adjust your stance so that you do not lose your balance if the tool slips. 

• Chip or cut away from yourself. 

• Keep your hands and body behind the cutting edge. 

• Use a wooden or plastic mallet with a large striking face on all chisels. Only heavy-duty or 
framing chisels are made of a solid or molded handle that can be struck with a steel 
hammer. 

• Make finishing or paring cuts with hand pressure alone. 

• Place chisels safely within the plastic protective caps to cover cutting edges when not in 
use. 

• Replace any chisel that is bent or shows dents, cracks, chips, or excessive wear. 

• Store chisels in a "storage roll," a cloth or plastic bag with slots for each chisel, and keep 
them in a drawer or tray. 

• Replace broken or splintered handles. 

• Sharpen cutting edges as often as necessary. 

• Do not use a wood chisel as a pry or a wedge. 

• Do not use a wood chisel on metal. 
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• Do not use an all-steel chisel with a mushroomed face or a chipped edge. Redress with a 
file or whetstone. 

• Do not use a grinder to redress heat-treated tools. Use a whetstone. 

• Do not use a dull chisel. 
 

3.9 Wrenches 
 

• Use the correct wrench for the job - pipe wrenches for pipes and plumbing fittings, and 
general-use wrenches for nuts and bolts. 

• Discard any damaged wrenches (e.g., open-ended wrenches with spread jaws or box 
wrenches with broken or damaged points). 

• Select the correct jaw size to avoid slippage. 

• Position your body in a way that will prevent you from losing balance and hurting yourself 
if the wrench slips or something (e.g., a bolt) suddenly breaks. 

• Use a box or socket wrench with a straight handle, rather than an off-set handle, when 
possible. 

• Ensure that the jaw of an open-ended wrench is in full contact (fully seated, "flat," not 
tilted) with the nut or bolt before applying pressure. 

• Face an adjustable wrench "forward," adjust tightly, and turn the wrench so pressure is 
against the permanent or fixed jaw. 

• Ensure that the teeth of a pipe wrench are sharp and free of oil and debris and that the 
pipe or fitting is clean to prevent unexpected slippage and possible injuries. 

• Apply a small amount of pressure to a ratchet wrench initially to ensure that the ratchet 
wheel (or gear) is engaged with the pawl (a catch fitting in the gear) for the direction you 
are applying pressure. 

• Support the head of the ratchet wrench when socket extensions are used. 

• Pull on a wrench using a slow, steady pull; do not use fast, jerky movements. 

• Stand aside when work is done with wrenches overhead. 

• Make sure adjustable wrenches do not "slide" open during use. 

• Keep tools well maintained (cleaned and oiled). 

• Clean and place tools and wrenches in a tool box, rack or tool belt after use. 

• Do not push on a wrench - losing your balance is more likely if the wrench slips. 

• Do not use a wrench that is bent or damaged. 

• Do not use worn adjustable wrenches. Inspect the knurl, jaw and pin for wear. 

• Do not pull on an adjustable wrench that is loosely adjusted. 

• Do not use pipe wrenches on nuts or bolts. 

• Do not use pipe wrenches for lifting or bending pipes. 

• Do not use a wrench on moving machinery. 

• Do not use the wrong tools for the job. For example, never use pliers instead of a wrench 
or a wrench as a hammer. 

• Do not use a makeshift wrench. 
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• Do not insert a shim in a wrench for better fit. 

• Do not strike a wrench (except a "strike face" wrench) with a hammer or similar object to 
gain more force. 

• Do not increase the leverage by adding sleeved additions (e.g., a pipe) to increase tool 
handle length. 

• Do not expose a wrench to excessive heat (like from a blow torch) that could affect the 
temper of the metal and ruin the tool. 

• Files/Rasps 

• Personnel will not use a file as a pry bar, hammer, screwdriver, or chisel. 

• When using a file or a rasp, grasp the handle in one hand and the toe of the file in the 
other. 

• Personnel will not hammer on a file. 
 

3.10 Chisels 
 

• Personnel will not use a chisel that has a dull cutting edge. 

• Personnel will not use chisels that have "mushroomed" striking heads. 

• Hold a chisel by using a tool holder if possible. 

• Clamp small workpieces in the vise and chip towards the stationary jaw when working 
with a chisel. 

 
3.11 Vises 
 

• When clamping a long workpiece in a vise, support the far end of the workpiece by using 
an adjustable pipe stand, saw horse or box. 

• Position the workpiece in the vise so that the entire face of the jaw supports the 
workpiece. 

• Personnel will not use a vise that has worn or broken jaw inserts, or has cracks or 
fractures in the body of the vise. 

• Personnel will not slip a pipe over the handle of a vise to gain extra leverage. 
 

3.12 Clamps 
 

• Personnel will not use the C-clamp for hoisting materials. 

• Personnel will not use the C-clamp as a permanent fastening device. 
 

3.13 Jacks 
 

• Personnel will not exceed the jack's rated lifting capacity as noted on the label of the jack. 

• Clear all tools, equipment and any other obstructions from under the vehicle before 
lowering the jack. 
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3.14 Tool Boxes/Chests/Cabinets 
 

• Use the handle when opening and closing a drawer or door of a tool box, chest, or 
cabinet. 

• Tape over or file off sharp edges on toolboxes, chests or cabinets. 

• Personnel will not stand on toolboxes, chests or cabinets to gain extra height. 

• Lock the wheels on large toolboxes, chests or cabinets to prevent them from rolling. 

• Push large chests, cabinets and toolboxes rather that pulling them. 

• Personnel will not open more than one drawer of a toolbox at a time. 

• Close and lock all drawers and doors before moving the tool chest to a new location. 

• Personnel will not move a toolbox, chest or cabinet if it has loose tools or parts on the 
top. 

 
 
4.0 REFERENCES 
 
None 
 



 
PROCEDURE NO. SH&E 514 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Manlifts 

 
PREVIOUSLY  ENV 523 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager.   
 
 
1.0 PURPOSE 
All use of manlifts shall conform to the requirements below. 
 
 
2.0 GENERAL REQUIREMENTS 
 

• All aerial lifts used by Earth Tech must be certified by the manufacturer to meet 
requirements of the American National Standards Institute (ANSI) standard applicable to 
the device: 

o For truck-mounted boom or scissor lifts – ANSI Standard 92.2. 
o For manually propelled boom or scissor lifts – ANSI Standard 92.3. 
o For self-propelled boom lifts – ANSI Standard 92.5. 
o For self-propelled scissor lifts – ANSI Standard 92.6. 

• Lift controls on extensible and articulating boom platforms shall be clearly identified as to 
function. 

• Aerial lifts primarily designed as personnel carriers shall have both work platform 
(primary) and lift mount (secondary) controls. Primary controls shall be within easy reach 
of the operator. Secondary controls shall be capable of overriding the upper controls. All 
controls shall be plainly marked to identify their function. 

 
 

3.0 INSPECTION AND MAINTENANCE 
 
All aerial lifts operated by Earth Tech personnel will be inspected in accordance with the following 
requirements: 
 
3.1 Pre-Operational Inspection 
 
The operator of any aerial lift will perform a pre-operation inspection of the equipment prior to its 
first use during a work shift. During the inspection the operator will ensure that the equipment is 
free of visible defects or hazards, and that all operational controls are fully functional. Items to be 
performed during this inspection include: 

• Check all welds between cylinders and booms for cracks or wear. 

• Inspect all pivot pins for security of their locking devices. 
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• Check all exposed cables, sheaves and leveling devices for wear and secure attachment. 

• Inspect hydraulic system for frayed hoses and leaks. 

• Check lubrication and fluid levels. 

• Inspect boom and basket for cracks or abrasions. 

• Check for the load capacity posting. 

• Operate boom from ground controls through one complete cycle. Check for unusual 
noises and uncontrolled movements. 

If any problems are noted the aerial lift will be placed out of service and the Department Manager 
will be notified to arrange servicing and repair. 
 
3.2 Periodic Maintenance Inspection 
 
At least annually, each aerial lift will be inspected by a manufacturer-certified  Mechanic to ensure 
that it is properly functioning and maintained. Records of the annual inspections will be 
maintained by each Department, and will indicate: 

• The date the inspection was performed. 

• The name of the service provider. 

• Any items identified for corrective action. 

• Dates corrective actions were completed and the aerial lift returned to service. 
 
 

4.0 Operations Procedures 
 
4.1 General Requirements 

 
The following requirements pertain to ANY use of aerial lift equipment. 

• Any person working in an aerial lift MUST wear a full-body harnesses and lanyard. The 
lanyard MUST be attached to the boom or basket on an approved attachment point when 
the lift is in operation or maintained in an elevated position. Employees working from 
aerial lifts shall not tie off belts or harnesses to adjacent poles, structures, or equipment. 

• The load in any boom/basket must not exceed the manufacturer’s specified limits for the 
equipment. 

• Employees working in baskets shall always stand on the floor of the basket, and may not 
sit or climb on the edge of the basket or use planks, ladders, or other devices for a work 
position. The use of ladders, planks, or other objects positioned in the aerial lift to gain 
greater height is PROHIBITED. 

• Aerial lifts will be positioned on ground, which is stable, and provides a secure base for 
the equipment and anticipated load. Outriggers must be used and placed on pads or on 
solid surfaces. 

• Brakes on aerial lifts shall be set when in use. When using aerial lifts on inclined 
surfaces, wheel chocks shall be used if they can be safely installed. 

• Lift mount (secondary) level controls SHALL NOT be operated without permission from 
the operator in the aerial lift, unless the operator is incapacitated. 

• Aerial lifts shall not be moved along the ground with employees in an elevated basket 
unless the equipment is specifically designed for this operation. Before moving an aerial 
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lift for travel, the boom must be properly cradled and the outriggers stowed. Aerial 
ladders on ladder trucks and tower trucks shall be secured in the lower traveling position 
by the locking device on top of the truck cab, and the manually operated device at the 
base of the ladder before the truck is moved for highway travel. 

• Do not work above other workers. Clear the area below using cones or other visible 
indicators; in moving traffic situations utilize signs placed at least 50 feet away from the 
work zone in either direction to warn drivers. 

• Secure all tools or other items to prevent drops. Do not throw tools to or from an elevated 
work platform. 

• Workers shall not exit from an elevated work platform onto any other elevated surface. 

• Work on aerial lifts will be stopped and the platforms lowered and secured if: 

o Wind speeds exceed 25 miles per hour. 
o Lightning is occurring within 3 miles of the work area. 

• If electric welding operations will occur, ensure that the aerial lift has been prepared by 
disconnecting the positive and negative terminals of the battery before initiating the weld. 
Do NOT use any part of the aerial lift as a ground for electric welding operations. 

• Aerial lifts WILL NOT be operated over live electrical wiring. The following minimum 
separation distance will be maintained between any portion of an aerial lift and any 
energized electrical component, unless operated by a certified electrical worker for the 
express purpose of performing electrical work: 

 

Nominal Voltage (Kilovolts) Minimum Safe Working 
Distance 

0 - 50 10 feet 

over 50 - 75 11 feet 

over 75 – 125 13 feet 

over 125 – 175 15 feet 

over 175 - 250 17 feet 

over 250 - 370 21 feet 

over 370 – 550 27 feet 

over 550 – 1000 42 feet 
 
 
4.2 Boom Lifts 
 
In addition to the general requirements in Section 1.0, the following requirements apply 
specifically to operation of boom lifts. 

• Do not enter or leave a bucket by walking on the boom. 

• Boom lifts SHALL NOT be used as a crane or for lifting/handling loads. 

• Operate all controls slowly to ensure smooth platform movement. 

• Elevated baskets SHALL NOT be attached to or suspended from any other object. 
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4.3 Scissor Lifts 
 
In addition to the general requirements in Section 1.0, the following requirements apply 
specifically to operation of scissor lifts. 

• Scissor lifts and other platform-type man lifts shall be used only with proper railings and 
toe boards installed. 

• When moving a self-propelled scissor lift, the operator must first position themselves on 
board the work platform. 

• “Towering” (movement of the lift with the platform elevated) is PROHIBITED. 
 
 
5.0 REFERENCES 
 
SH&E 211 – Walking-Working Surfaces Protection 
 



 
PROCEDURE NO. SH&E 604 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Decontamination 

 
PREVIOUSLY  ENV 535 
 

 
 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
Decontamination of contaminated personnel and equipment will comply with the requirements 
specified below, as well as any additional site-specific procedures that may be required by the 
Health and Safety Plan (HASP). 
 
 
2.0 DEFINITIONS 
 
Contamination Reduction Zone (CRZ) - the transition area between the contaminated area and 
the clean area where decontamination activities occur. 
 
Decontamination – the process of removing or neutralizing contaminants that have accumulated 
on personnel or equipment. 
 
Exclusion Zone (EZ) – the area where primary activities occur, such as sampling, remediation 
operations, installation of wells, cleanup work, etc. 
 
LOP – Level of Protection (Personal Protective Equipment or PPE). 
 
Support Zone (SZ) - an uncontaminated zone where administrative and other support functions, 
such as first aid, equipment supply, emergency information, etc., are located. 
 
 
3.0 GENERAL REQUIREMENTS 
 
When possible, all necessary steps shall be taken to reduce or minimize contact with chemicals 
and impacted materials while performing field activities (e.g., avoid sitting or leaning on, walking 
through, dragging equipment over, tracking, or splashing potential or known impacted materials). 
 
All personal decontamination activities shall be performed with an attendant (buddy) to provide 
assistance to personnel that are performing decontamination activities. Depending on specific site 
hazards, attendants may be required to wear a level of protection that is equal to the required 
level in the exclusion zone. 
 
All persons and equipment entering the EZ shall be considered contaminated, and thus, must be 
properly decontaminated prior to entering the SZ. 
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Decontamination procedures may vary based on site conditions and nature of the contaminant. If 
chemicals or decontamination solutions are used, care should be taken to minimize reactions 
between the solutions and contaminated materials. In addition, personnel must assess the 
potential exposures created by the decontamination chemical(s) or solutions. The Material Safety 
Data Sheet (MSDS) must be reviewed, implemented, and filed by personnel contacting the 
chemicals/solutions. 
 
All contaminated personal protective equipment (PPE) and decontamination materials shall be 
stored and disposed of in accordance with site-specific requirements determined by site 
management. 
 
 
4.0 DECONTAMINATION EQUIPMENT 
 
The equipment required to perform decontamination may vary based on site-specific conditions 
and nature of the contaminant(s). The following equipment is commonly used for decontamination 
purposes: 
 

• Soft-bristle scrub brushes or long-handled brushes to remove contaminants; 

• Hoses, buckets of water or garden sprayers for rinsing; 

• Large plastic/galvanized wash tubs or children's wading pools for washing and rinsing 
solutions; 

• Large plastic garbage cans or similar containers lined with plastic bags for the storage of 
contaminated clothing and equipment; 

• Metal or plastic cans or drums for the temporary storage of contaminated liquids; and 

• Paper or cloth towels for drying protective clothing and equipment. 
 
 

5.0 PERSONAL DECONTAMINATION STEPS 
 
Modified Level D 
 

 In the Exclusion Zone: 
1. Equipment drop on plastic sheet 
2. Remove the majority of gross contamination 
3. Wash boot covers and outer gloves 
4. Rinse boot covers and outer gloves 
5. Remove tape 
6. Remove boot covers and outer gloves 

In the Contamination Reduction Zone (keep the most contaminated equipment near the 
EZ boundary): 

1. Wash protective suits and safety boots 
2. Rinse protective suits and safety boots 
3. Safety boot removal 
4. Remove protective suit 
5. Wash inner gloves 
6. Rinse inner gloves 
7. Remove inner gloves. 
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8. Remove inner clothing (if necessary) 

In the Support Zone: 
1. Finish with personal decon/hygiene wash procedures 
2. Redress (if necessary). 

Level C 

In Exclusion Zone (near boundary of CRZ): 
1. Equipment drop on plastic sheet 
2. Remove the majority of gross contamination 
3. Wash boot covers and outer gloves 
4. Rinse boot covers and outer gloves 
5. Remove tape 
6. Remove boot covers and outer gloves 

In the Contamination Reduction Zone (keep the most contaminated equipment near the 
EZ boundary): 

1. Wash protective suits and safety boots 
2. Rinse protective suits and safety boots 
3. Change out (if required): Filter/mask change and redress (boot covers and outer 

gloves) 
4. Safety boot removal 
5. Remove protective suit 
6. Wash inner gloves 
7. Rinse inner gloves 
8. Remove respirator/mask and decontaminate 
9. Remove inner gloves 
10. Remove inner clothing (if necessary) 

In the Support Zone: 
1. Finish with personal decon/hygiene wash procedures 
2. Redress (if necessary) 

Level B 

In the Exclusion Zone (near boundary of CRZ): 
1. Equipment drop on plastic sheet 
2. Remove the majority of gross contamination 
3. Wash boot covers and outer gloves 
4. Rinse boot covers and outer gloves 
5. Remove tape 
6. Remove boot covers and outer gloves 

In the Contamination Reduction Zone (keep the most contaminated equipment near the 
EZ boundary): 

1. Wash SCBA/airline equipment, protective suits and safety boots 
2. Rinse SCBA/airline equipment, protective suits and safety boots 
3. Change out (if required): Tank change and redress (boot covers and outer 

gloves) 
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4. Safety boot removal 
5. SCBA backpack or airline equipment removal 
6. Remove protective suit and/or splash suit 
7. Wash inner gloves 
8. Rinse inner gloves 
9. Remove face piece/mask 
10. Remove inner gloves 
11. Remove inner clothing (if necessary) 

In the Support Zone: 
1. Finish with personal decon/hygiene wash procedures 
2. Redress (if necessary) 

Level A 

In the Exclusion Zone (near boundary of CRZ): 
1. Equipment drop on plastic sheet 
2. Remove the majority of gross contamination 
3. Wash boot covers and outer gloves (if applicable to ensemble) 
4. Rinse boot covers and outer gloves (if applicable to ensemble) 
5. Remove tape (if applicable to ensemble) 
6. Remove boot covers and outer gloves (if applicable to ensemble) 

In the Contamination Reduction Zone (keep the most contaminated equipment near the 
EZ boundary): 

1. Wash protective suite and safety boots 
2. Rinse protective suits and safety boots 
3. Change out (if required):  Tank change and redress (boot covers and outer 

gloves) 
4. Safety boot removal 
5. Remove fully encapsulating suit and hard hat 
6. Remove SCBA backpack 
7. Wash inner gloves 
8. Rinse inner gloves 
9. Remove face piece/mask and decontaminate 
10. Remove inner gloves 
11. Remove inner clothing (if necessary) 

In the Support Zone: 
1. Finish with personal decon/hygiene wash procedures 
2. Redress (if necessary) 

 
 
6.0 Equipment Decontamination 
 
All equipment leaving the EZ shall be considered contaminated and must be properly 
decontaminated to minimize the potential for exposure and off-site migration of impacted 
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materials. Such equipment may include, but is not limited to: sampling tools, heavy equipment, 
vehicles, PPE (hoses, cylinders, etc.), and various handheld tools. 
 
All employees performing equipment decontamination shall wear the appropriate PPE to protect 
against exposure to contaminated materials. The level of PPE may be equivalent to the LOP 
required in the EZ. Other PPE may include splash protection, such as face-shields and splash 
suits, and knee protectors. Following equipment decontamination, employees may be required to 
follow the proper personal decontamination procedures above. 
 
For larger equipment, a high-pressure washer may need to be used. Some contaminants require 
the use of a detergent or chemical solution and scrub brushes to ensure proper decontamination. 
 
For smaller equipment, use the following steps for decontamination: 
 

1. Remove majority of visible gross contamination in EZ. 
2. Wash equipment in decontamination solution with a scrub brush and/or power 

wash heavy equipment. 
3. Rinse equipment. 
4. Visually inspect for remaining contamination. 
5. Follow appropriate personal decontamination steps outlined above. 

 
All decontaminated equipment shall be visually inspected for contamination prior to leaving the 
CRZ . Signs of visible contamination may include an oily sheen, residue or contaminated soils left 
on the equipment. All equipment with visible signs of contamination shall be discarded or re-
decontaminated until clean. Depending on the nature of the contaminant, equipment may have to 
be analyzed using a wipe method or other means. 
 
 
5.0 REFERENCES 
 
SH&E 301 - HAZWOPER 
 
 



 
PROCEDURE NO. SH&E 609 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Asbestos  

 
PREVIOUSLY   ENV 302 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
The requirements below apply for all Earth Tech activities where asbestos-containing materials 
(ACM) may be encountered as an ancillary part of environmental practice activities.  These 
procedures meet the requirements of 29 CFR 1910.1001 and 29 CFR 1926.1101. 
 
 
2.0 APPLICABLE DEFINITIONS 
 
Asbestos – means any member of a group of fibrous mineral types found naturally occurring in 
many parts of the world. Most common in the United States is chrysotile, a white-colored mineral 
widely used in fire-retardant product and thermal insulation. Other asbestos forms include 
amosite (a brownish mineral), cricidolite (a bluish mineral), tremolite asbestos, anthophyllite 
asbestos, actinolite asbestos, and any of these minerals that have been chemically treated and/or 
altered. 
 
Asbestos Containing Material (ACM) – means bulk materials containing, or presumed to 
contain, asbestos in excess of 1.0% by mass. 
 
Class I Asbestos Work – removal of thermal system insulation (TSI) and surfacing ACM and 
PACM. 
 
Class II Asbestos Work – removal of ACM which is not TSI or surfacing material; this includes 
floor tile, roofing products, construction mastics, etc. 
 
HAZWOPER – means any on-site contamination investigation or clean-up activities subject to the 
operational requirements of 29 CFR 1910.120. 
 
Acceptable Exposure Limit (AEL) – Means the maximum exposure concentration to which a 
Earth Tech employee can be subjected, normalized to an 8 (eight) hour time weighted average 
(TWA) and with consideration of the mitigation provided by any respiratory protection which may 
be used. For normal work shifts (8-hours or less) Earth Tech’s asbestos AEL is 0.1 fibers per 
cubic centimeter of air (0.1 f/cc). 
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3.0 RESPONSIBILITIES 
 
3.1 SH&E Department 
 

• Provide technical assistance in the identification of ACM and the evaluation of asbestos 
exposure hazards as requested by management personnel. 

• Review and approve all asbestos exposure hazard assessments prior to the start of work 
activities. 

• Review and approve all asbestos abatement plans and exposure monitoring activities to 
ensure compliance with federal, state and local regulations. 
 

3.2 Project Managers 
 

• Assure that the presence of ACM at Earth Tech work sites is identified (where reasonably 
possible) prior to commencing field activities, that prior to initiating any task involving 
disturbance of or contact with ACM (or immediately upon identification of previously 
unknown ACM) a task asbestos exposure hazard assessment is developed and 
approved by the SH&E Department, and that the applicable requirements of Section 3.0 
are observed for each task where the asbestos exposure assessment indicates that the 
airborne asbestos fiber concentrations can exceed the AEL. 

• Assure that employees developing work procedures and/or conducting work activities 
involving ACM possess any required state specific registrations or certifications. 

• Assure that employee’s assigned to perform any work activities involving ACM have been 
trained in the job-specific hazards of asbestos exposure, have received proper medical 
surveillance, and are trained and properly fit tested in the use of any designated 
respiratory protection devices. 

 
3.3 All Earth Tech Employees 
 

• Do not disturb or handle any ACM or suspected ACM without appropriate personal 
protective equipment (PPE), training in the job-specific hazards of asbestos exposure, 
medical monitoring, and respirator fit test. 

• Immediately notify the Project Manager of the presence or suspected presence of 
previously unidentified ACM in the workplace, and cease all work activities involving 
disturbance or contact with the materials until further direction is received. 

 
4.0 OPERATIONAL REQUIREMENTS 
 
The following operation-specific requirements pertain to activities where the presence of ACM is 
identified, suspected or is recognized as a significant operational occurrence. 
 
4.1 HAZWOPER Activities 
 
Asbestos may be present at HAZWOPER sites as a soil contaminant or building material. If such 
contamination is noted the following requirements must be observed: 
 

• The site-specific health and safety plan (HASP) must provide a specific analysis of the 
asbestos exposure hazard for each task involving the disturbance or handling of ACM. 

• If any potential is identified for worker inhalation exposures to exceed the AEL then 
specific asbestos exposure control and monitoring procedures must be developed for the 
work activity and included in the HASP. 
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• If workers may be exposed in excess of the AEL, they must complete baseline medical 
monitoring and asbestos training as detailed below. 

 
4.2 Class I or Class II Asbestos Work Activities 
 
The past widespread use of ACM in buildings is widely recognized as the source of a significant 
exposure hazard for personnel performing building demolition/renovation activities. Accordingly, 
the following requirements will be observed: 
 

• Prior to commencement of possible Class I or Class II activities a thorough inspection 
and sampling program will be completed throughout the demolition area to identify the 
presence of ACM. 

• Where feasible, ACM will be removed prior to commencement of general work activities. 

• The hazards of the removal work will be addressed in an Asbestos Abatement Plan, 
which will provide exposure controls and monitoring procedures to prevent worker 
exposures in excess of the AEL. The Asbestos Abatement Plan must be approved by the 
SH&E Department prior to implementation. 

• A demolition or renovation notification must be filed with and approved by the EPA and 
any local construction regulatory agencies prior to commencing demolition activities. 

• Workers will meet the training and medical monitoring requirements detailed below. 

 
 
5.0 MEDICAL MONITORING AND TRAINING REQUIREMENTS 
 
The following requirements pertain to all workers performing Class I of Class II asbestos work, or 
tasks where the associated asbestos exposure assessment indicates the potential to exceed the 
AEL. 
 
5.1 Medical Monitoring Requirements 
 
Personnel will complete an asbestos-protocol medical monitoring procedure meeting the 
requirements of SH&E 108 – Medical Monitoring and Surveillance. Workers must have a medical 
clearance from Earth Tech’s Corporate Medical Provider to perform work involving potential 
asbestos exposures. 
Medical exams shall be conducted: 

• Prior to assignment to an area requiring negative pressure respirators. 

• Prior to assignment to an area where the action level may be exceeded. 

• On an annual basis for personnel performing on-going asbestos work, or more 
frequently if the examining physician deems it advisable for medical reasons. 

• Within 30 days before or after the date of termination of employment for any 
employee who has been exposed at or above the AL. 

The medical exam shall include: 
• A medical and work history; 

• A complete physical exam with emphasis on the respiratory system, cardiovascular 
system and respiratory tract; 

• Completion of the standardized medical history questionnaire found in Appendix D of 
29 CFR 1910.1001. 

• Pulmonary function test; 
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• Chest X-ray for the initial exam, and periodically thereafter as deemed necessary by 
the physician or according to the following chart: 

 

Years Since Employee 
First Exposed 

Age of Employee 

 15 - 35 35 - 45 45 plus 

0 - 10 every 5 years every 5 years every 5 years 

10 plus every 5 years every 2 years every year 
 
5.2 Training 
 
Training will be provided prior to or at the time of initial assignment, and at least annually 
thereafter. Training will be provided at no cost to the employee. 
 
For Class I activities workers must be accredited as asbestos abatement workers under the EPA 
Model Accreditation Plan. 
 
For Class II activities which involve asbestos-containing roofing materials, flooring materials, 
siding materials, ceiling tiles, or transite panels workers must be trained in the topics outlined by 
OSHA, including hands-on, for a minimum of 8 hours. For Other Class II activities workers must 
be trained in the OSHA-required topics, including hands-on training, and cover the OSHA work 
practices and engineering control requirements detailed for Class II work. 
 
HAZWOPER work activities involving asbestos must be performed by HAZWOPER-qualified 
personnel who receive an additional 2-hours of asbestos awareness training which addresses: 
 

• Hazards of asbestos. 

• Asbestos exposure limits and other regulatory requirements. 

• Asbestos exposure prevention measures. 
 
This training will be provided by the SH&E Department on an as-needed basis. 
 
5.3 Respiratory Protection 
 
Where respiratory protection is specified for use in controlling worker exposures to asbestos, 
each employee must: 
 

• Be medically qualified for use of the specified respiratory protection. 

• Complete respirator training and fit testing. 

• Be assigned an appropriate respirator for use during field operations. 
 
Full-face air purifying respirators equipped with P100 particulate matter cartridges are appropriate 
for most work activities involving asbestos. The use if supplied air respiratory protection requires 
the prior approval of the SH&E Department. 
 
 
6.0 REFERENCES 
   

• SH&E 108 – Medical Monitoring and Surveillance 



 
PROCEDURE NO. SH&E 610 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Lead  

 
PREVIOUSLY   ENV 303 
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
The requirements below apply for all activities where lead and lead-containing materials may be 
encountered as an ancillary part of environmental practice activities.  These procedures meet the 
requirements of 29 CFR 1910.1025 and 29 CFR 1926.62. 
 
 
2.0 APPLICABLE DEFINITIONS 
 

Action Level (AL) – Means an airborne lead concentration of 30 micrograms per cubic meter of 
air (30 µg/m3), calculated as an 8 (eight) hour time weighted average (TWA), irrespective of 
mitigation provided by any respiratory protection which might be used. 
 
Demolition – Means the wrecking or taking out of any load-supporting structural members and 
any related razing, removing, or stripping of lead products. 
 
HAZWOPER – means any on-site contamination investigation or clean-up activities subject to the 
operational requirements of 29 CFR 1910.120. 
 
Lead Containing Material – means: 

• Structural or decorative components containing lead in excess of 1% by weight. 

• Paint or other surface coatings that contain lead equal to or in excess of 1.0 milligram per 
centimeter squared (1.0 mg/cm2) or 0.5% by weight. 

• Bulk materials containing lead in excess of 0.1%, or for soils any lead-in-soil 
concentration in excess of 1000 mg/kg. 

 
Allowable Exposure Limit (AEL) – Means the maximum exposure concentration to which a 
Earth Tech employee can be subjected, normalized to an 8 (eight) hour time weighted average 
(TWA) and with consideration of the mitigation provided by any respiratory protection which may 
be used. For normal work shifts (8-hours or less) Earth Tech’s lead AEL is 50 micrograms per 
cubic meter of air (50 µg/m3). 
 
Renovation – Means the modifying of any building component that does not impact structural 
supports. 
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3.0 RESPONSIBILITIES 
 
3.1 SH&E Department 
 

• Provide technical assistance in the identification of lead containing materials and the 
evaluation of lead exposure hazards as requested by management personnel. 

• Review and approve all lead exposure hazard assessments prior to the start of work 
activities. 

• Review and approve all lead exposure mitigation plans and exposure monitoring activities 
to ensure compliance with federal, state and local regulations. 

 
3.2 Project Managers 
 

• Assure that the presence of lead-containing materials at Earth Tech work sites is 
identified (where reasonably possible) prior to commencing field activities, that prior to 
initiating any task involving disturbance of or contact with lead-containing materials (or 
immediately upon identification of previously unknown lead-containing materials) a lead 
exposure task hazard assessment is developed and approved by the SH&E Department, 
and that the applicable requirements of Section 3.0 are observed for each task where the 
lead exposure assessment indicates that the airborne lead concentrations can exceed 
the Action Level or other significant lead exposure hazards are present. 

• Assure that employees developing work procedures and/or conducting work activities 
involving lead containing materials possess any required state specific registrations or 
certifications. 

• Assure that employee’s assigned to perform any work activities involving lead containing 
materials have been trained in the job-specific hazards of lead exposure, have received 
proper medical surveillance, and are trained and properly fit tested in the use of any 
designated respiratory protection devices. 

 
3.3 All Earth Tech Employees 
 

• Do not disturb or handle any lead containing materials without appropriate personal 
protective equipment (PPE), training in the job-specific hazards of lead exposure, medical 
monitoring, and respirator fit test. 

• Immediately notify the Project Manager of the presence or suspected presence of 
previously unidentified lead containing materials in the workplace, and cease all work 
activities involving disturbance or contact with the materials until further direction is 
received. 

 
 
4.0 OPERATIONAL REQUIREMENTS 
 
The following operation-specific requirements pertain to activities where the presence of lead-
containing materials is identified, suspected or is recognized as a significant operational 
occurrence. 
 
4.1 HAZWOPER Activities 
 
Lead may be present at HAZWOPER sites as a soil or groundwater contaminant, or as a building 
material. If such contamination is noted the following requirements must be observed: 
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• The site-specific health and safety plan (HASP) must provide a specific analysis of the 
lead exposure hazard for each task involving the disturbance or handling of lead-
contaminated materials. 

• If any potential is identified for worker lead exposures to exceed the AL then specific lead 
exposure control and monitoring procedures must be developed for the work activity and 
included in the HASP. 

• If workers may be exposed in excess of the AL, they must complete baseline medical 
monitoring and lead awareness training. 

 
4.2 Demolition or Renovation Activities 
 
The past wide-spread use of lead-containing materials in buildings is widely recognized as the 
source of a significant exposure hazard for personnel performing demolition and renovation 
activities. Accordingly, the following requirements will be observed: 
 

• Prior to commencement of demolition or activities a thorough inspection and sampling 
program will be completed throughout the demolition area to identify the presence of lead 
containing materials. 

• Where feasible, lead-containing materials will be removed prior to commencement of 
general work activities. 

• The hazards of any remaining lead will be analyzed and an exposure control and 
monitoring plan developed to prevent worker lead exposures in excess of the AEL 
(required) and the AL (where feasible). The exposure control plan must be approved by 
the SH&E Department prior to implementation. 

• A demolition or renovation notification must be filed with and approved by the EPA and 
any local construction regulatory agencies prior to commencing demolition activities. 

• If workers may be exposed in excess of the AL, they must complete baseline medical 
monitoring and lead awareness training. 

 
4.3 Other Activities 
 
If the presence of lead-containing material is identified or suspected at any work location, and 
there is the potential for this material to become disturbed during planned work activities, then the 
following requirements must be observed: 
 

• A lead exposure hazard assessment will be completed for each task in which lead-
containing material may be disturbed. 

• If any exposure assessment indicates the potential for worker exposures to exceed the 
AL then appropriate exposure mitigation procedures must be identified to keep exposures 
to less than the AEL (required) and the AL (where feasible). Mitigation procedures must 
be reviewed and approved by the SH&E Manager prior to implementation. 

• If workers may be exposed in excess of the AL, they must complete baseline medical 
monitoring and lead awareness training. 

• The SH&E Department will determine if any exposure monitoring procedures must be 
implemented during work activities. 
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5.0 WORKER EXPOSURE CONTROL PROGRAM 
 
The following requirements pertain to all workers performing tasks where the associated lead 
exposure assessment indicates the potential for lead exposures to exceed the AL. 
 
5.1 Medical Monitoring Requirements 
 
Prior to commencing work where lead exposure may exceed the AL, each employee will have 
completed a biological monitoring procedure for consisting for blood lead and ZPP (Zinc 
Protoporphyrin) concentrations. Workers must have a medical clearance from Earth Tech’s 
Corporate Medical Provider to perform work involving potential lead exposures. 
 
5.2 Training 
 
Each worker must have completed training consisting of the following elements: 
 

• Hazards of lead 

• Lead exposure limits and other regulatory requirements 

• Job-specific lead hazards and exposure prevention measures 
 
5.3 Respiratory Protection 
 
Where respiratory protection is specified for use in controlling worker exposures to lead each 
employee must: 
 

• Be medically qualified for use of the specified respiratory protection. 

• Complete respirator training and fit testing. 

• Be assigned an appropriate respirator for use during field operations. 

 
 
6.0 REFERENCES 
 

• SH&E 108 – Medical Monitoring and Surveillance 
 
 



 
PROCEDURE NO. SH&E 611 
 
 
DATE  March 11, 2005 e 

 
Safety, Health & Environmental Procedure 

 
REVISED  

 
Cadmium 

 
PREVIOUSLY  Con-Ops #36  
 

 
 
This procedure applies to all U.S.-based personnel, projects, offices, business units and activities.  
Any exceptions to this procedure must be approved, in writing, by the responsible 
District/Business Unit Manager and Safety Manager. 
 
 
1.0 PURPOSE 
 
To establish the minimum requirements for operations involving cadmium-containing materials 
and waste streams. 
 
2.0 SCOPE 
 
This procedure applies to all Earth Tech operations involving cadmium-containing materials and 
waste streams. 
 
3.0 PROCEDURE 
 
3.1 Permissible Exposure Limits 

 
A. The Permissible Exposure Limit (PEL) for exposure to cadmium as an 8-hour time-

weighted average (TWA) is 5 micrograms per cubic meter (µg/m3) of air. 

B. For personnel who have been medically removed from working around cadmium in 
accordance with this section, the PEL is 2.5 µg/m3of air. 

C. The Action Level for cadmium is 2.5 µg/m3of air. 
 
3.2 Exposure Monitoring 

 
A. General: 

1. Sampling for compliance with exposure monitoring will be full shift (a minimum of 7-
hour duration) breathing zone personal sampling representative for each employee 
for each 8-hour shift in each work area. 

2. The exposure monitoring will reflect the level of exposure that might occur if an 
employee did not use a respirator. 

B. Initial: 
1. Initial determinations of work controls, training, medical and other requirements of 

this section will be made from initial exposure monitoring. 
2. Initial exposure monitoring will be conducted on a representative number of 

employees, in each job category, for each shift, for each job generating or suspected 
of generating cadmium dusts, fumes, or mists. 
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C. Frequency of re-evaluation: 
1. For work processes where measured airborne levels (two representative samples 

taken at least seven days apart) are below the action level, resampling is required 
only when the operation is changed (e.g., new products, new procedures). 

2. For work processes where measured airborne levels are at or above the action level 
representative sampling will be performed every six months.  This monitoring will 
continue until two consecutive samples, a minimum of seven days apart, are below 
the action level, in which case sampling may be stopped until the process changes. 

D. Employee notification: 
1. Within five working days after receipt of monitoring results, the employees whose 

exposures are represented by the monitoring will be notified in writing of the results.  
If the results are above the PEL, the written notification will include a statement that 
the PEL was exceeded, and what action, if any, is required to reduce employee 
exposure. 

2. The supervisor will ensure that the written notification of monitoring results is 
provided, either through individual notification or through posting. 

E. Exposure monitoring will be performed using a method of monitoring and analysis that 
has an accuracy (at a 95% confidence level) of plus or minus 25 percent at 2.5 µg/m3 of 
air. 

F. Employees or their representatives will be provided the opportunity to observe monitoring 
of employee exposure to cadmium.  Without interfering, the observer will be entitled to 
the following: 
1. Receipt of an explanation of the measurement procedures. 
2. Observation of all steps related to the monitoring. 
3. To record the results obtained, or to receive copies of the results when returned by 

the laboratory. 
 
3.3 Work Controls 
 

A. Removal of cadmium-containing materials will be performed in a manner that reduces 
airborne generation of cadmium particulates.  

B. If cadmium particulates will be generated, then: 
1. HEPA-equipped local exhaust ventilation will be required. 
2. An enclosure will be constructed (for outdoor work).  
3. A boundary will be erected to ensure protection of personnel not involved in the 

operation. 
4. All cadmium-containing products will be collected and disposed of in accordance with 

federal, state, or local regulations. 

C. Reduction of airborne levels below the PEL will be accomplished using engineering or 
work practice controls (e.g., exhaust ventilation, equipment or method selection).  If the 
PEL is still exceeded after implementing these controls, the use of respiratory protection 
will supplement the controls to keep exposures below the PEL. 

D. If ventilation is used to control employee exposures, measurements (e.g., capture 
velocity, duct velocity, or static pressure) to demonstrate the effectiveness of the system 
will be made at least once every three months, and within five days of any process 
change. 
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E. Ventilation will be HEPA-filtered and exhausted to the outside.  Under no circumstances 
will exhaust air be recirculated unless a means of monitoring the concentration of 
cadmium in the return air has been installed, and the recirculation method is 
automatically bypassed if the cadmium concentrations increase. 

F. Administrative controls (e.g., employee rotation) to control employee exposure are not 
allowed. 
 

3.4 Respiratory Protection 
 
A. Respirators will be used under the following circumstances: 

1. During the time period necessary to install or implement engineering or work practice 
controls. 

2. In situations where work or engineering controls are not practical, feasible, or are not 
sufficient to reduce employee exposure below the PEL. 

3. If the employee requests a respirator. 
 

B. Respirators will be selected using the following table: 
Airborne concentration of cadmium or 

condition of use 
Required respirator 

Not more than 50 micrograms per cubic 
meter  (10 times the PEL) 

Half-mask, air-purifying respirator equipped with 
high-efficiency filters (P-100) 

Not  more than 125 micrograms per cubic 
meter (25 times the PEL) 

A powered air-purifying respirator (PAPR) with a 
loose fitting hood or helmet, or a supplied air 
respirator with a loose fitting hood helmet operated 
in the continuous flow mode. 

Not more than 250 micrograms per cubic 
meter (50 times the PEL), or if cadmium 
aerosols at lower levels can cause eye or 
skin irritation 

Full face, air-purifying respirator equipped with P-
100 filters, or 

A PAPR with a tight fitting half mask facepiece with 
P-100 filters, or 

A supplied-air respirator with a tight-fitting half 
mask facepiece operated in the continuous flow 
mode. 

Not more than 1250 micrograms per cubic 
meter (250 times the PEL) 

A PAPR with a tight-fitting full facepiece with P-100 
filters, or 

A supplied-air respirator with a tight-fitting full 
facepiece operated in the continuous flow mode. 

Not more than 5000 micrograms per cubic 
meter (1000 times the PEL) 

Half mask or full facepiece supplied-air respirator 
operated in positive pressure mode 

More than 5000 micrograms per cubic 
meter, an unknown concentration, or for  

Full facepiece, self-contained breathing apparatus 
operated in the positive pressure mode, or 

A supplied-air respirator with a full facepiece 
operated in the positive pressure mode and 
equipped with and auxiliary escape-type self-
contained breathing apparatus operated in the 
pressure demand mode. 

Fire fighting Full facepiece, self-contained breathing apparatus 
operated in the positive pressure mode 



SH&E 611: Cadmium  Page 4 of 8  

 
C. If the cadmium aerosol can cause eye or skin irritation, where a half mask is specified 

above, replace with a full facepiece. 

D. An employee will be provided with a PAPR in place of the respirator specified in the 
above table when the employee chooses and the respirator will provide adequate 
protection. 

E. Respirators specified for higher concentrations may be used at lower concentrations. 

F. Only respirators approved in accordance with the provisions of this manual will be used. 

G. Personnel will wear respirators only if they have been trained, fit-tested and medically 
qualified in accordance with the provisions of this manual. 

H. Personnel who wear tight-fitting air-purifying respirators for protection against airborne 
cadmium will be fit tested initially and semi-annually thereafter using the quantitative fit 
test method.  

I. Employees will be permitted to leave the work site and wash their respirators and face 
when necessary to prevent skin irritation. 

 
3.5 Personal Protective Equipment 

 
A. If an employee is exposed to cadmium above the PEL, or the possibility of eye or skin 

irritation exists, then the employee will be provided with and use appropriate personal 
protective equipment (PPE), including coveralls, gloves, hats, shoes, face shields, 
goggles or other equipment as required.  The equipment can be re-usable or disposable. 

B. Protective clothing will be provided in a clean and dry condition on a weekly basis (if re-
usable).  Single-use clothing will be disposed of at the end of each day. 

C. The employee will not take home contaminated protective clothing.  Clothing will be 
stored in lockers specifically for used clothing.  A separate locker will be provided for 
personal clothing. A laundry service will be negotiated for cleaning re-usable clothing.  
The prospective contractor will be notified that the clothing will be contaminated with 
cadmium, and what the potential hazards of cadmium are, in writing.   

D. Contaminated clothing awaiting laundering will be placed in containers that bear the 
following label: 

DANGER 

CONTAINS CADMIUM CANCER HAZARD  
AVOID CREATING DUST  

CAN CAUSE LUNG AND KIDNEY DISEASE 

E. Contaminated equipment (e.g., faceshields, tools) will be decontaminated at the end of 
each day with soap and water. (NOTE: Do not decontaminate electrical equipment with 
water; use manufacturer-recommended cleaning methods). 

F. Protective clothing will not be cleaned by shaking or using compressed air. 
 
3.6 Housekeeping 

 
A. Surfaces will be maintained as free as practical of accumulated cadmium-contaminated 

dust. Work areas will be cleaned at the end of each work shift. 
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B. Surfaces will be cleaned using only wet wiping or sweeping, or vacuuming with a vacuum 
equipped with a HEPA filter.  Under no circumstances will dry sweeping, wiping, 
compressed air, or other dust-producing methods be used to clean surfaces. 

C. Spills of cadmium-containing materials will be cleaned up immediately. 
 
3.7 Work Practices/Personal Hygiene Procedures 

 
A. Eating, drinking, smoking, tobacco chewing, and cosmetic application are not allowed in 

cadmium work areas, or until employees have washed their hands and face. 

B. Employees exposed to cadmium levels in excess of the PEL will be provided with a 
change room providing separate storage facilities for PPE and personal clothing. 

C. Supervisors will ensure that employees exposed to cadmium levels in excess of the PEL 
are provided with and use showers at the end of the day.  

D. Employees working in areas where the cadmium levels exceed the PEL will remove or 
clean the contaminated clothing sufficiently to prevent contamination of the normal eating 
areas.  Under no circumstances will eating areas be located next to Cadmium operations, 
unless the eating area is equipped with a temperature-controlled, positive pressure, 
filtered air supply. 

E. Washing facilities will be available to employees to wash their hands and face as 
necessary. 

F. Shower and washing facilities will be equipped with soap and towels as required by this 
manual. 

 
3.8 Medical Surveillance/Medical Removal Benefits 

 
A. Employees exposed above the action level for more than 30 days per 12 consecutive 

months will receive medical surveillance. 

B. Employees who may have previously been exposed to cadmium levels above the Action 
Level while working for Earth Tech will also be enrolled in the medical surveillance 
program. 

C. Medical surveillance will be performed in accordance with this manual. 

D. The medical surveillance will include provisions for cadmium levels in urine (CdU), 
cadmium in blood (CdB) and beta-2 microglobulin in urine (B2-M), as well as any other 
testing required by the physician and the applicable regulations. 

E. Employees will be notified, in writing, of biological testing results within five working days 
of receipt of results.  If the results exceed the specified limits, this written notification will 
also include that the regulations require temporary medical removal with medical removal 
protection benefits when an employee’s biological testing results exceed the following 
values: 

CdU 3 micrograms (µg) / gram (g) Creatinine (Cr) 
B2-M 300 µg/g Cr 
CdB 5 µg/liter of whole blood (lwb) 

F. If biological testing exceeds the above value(s), then the following will be performed: 
1. Biological testing will be performed every six months. 
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2. The supervisor will evaluate the job process(es) to determine the possible causes of 
the elevated levels. 

3. Provide a medical examination within 90 days of receipt of the elevated results to 
determine if medical removal is required.  

 
G. Medical removal will be in accordance with the applicable regulations.  

H. Medical surveillance will be provided prior to initial assignment, and annually thereafter.  
Employees will also be scheduled for a medical examination as soon as possible after 
notifying their supervisor of signs and symptoms commonly associated with cadmium 
exposure. 

I. If the first physician is selected by Earth Tech, the employee may, at Earth Tech’s 
expense, elect to obtain a second opinion.  This physician selected by the employee will 
review the testing results of the first exam and perform any additional tests deemed 
appropriate.  To obtain this benefit, the employee will notify their supervisor within 15 
calendar days of the employee’s receipt of Earth Tech’s notification or the written 
physician’s opinion (whichever is later) of their intention to seek a second opinion, and 
shall have taken steps to obtain an appointment for the second opinion. 

J. If the primary and secondary physicians disagree, services of a third physician will be 
obtained.  Earth Tech and the employee will jointly agree upon this third physician and 
Earth Tech will abide by his or her decisions.  This third physician review will be at Earth 
Tech’s expense. 

K. The following will be provided to participating physicians: 
1. A copy of the applicable federal or state regulations on cadmium. 
2. A copy of the employee’s position description. 
3. Any air monitoring results representing the employee’s exposure. 
4. A description of the PPE to be used. 
5. Any employee’s prior biological testing determinations. 
6. All prior written medical opinions. 

L. A written medical opinion from the examining physician will be provided to Earth Tech.  
The supervisor will provide a copy of this opinion to the employee.  This written opinion 
will include: 
1. If the employee has a medical condition that would place him/her at increased risk of 

health impairment due to cadmium exposure. 
2. Any recommended special protective measures, or limitations to be placed on the 

employee’s exposure to cadmium. 
3. A determination on the employee’s ability to wear respirators, and a determination of 

the employee’s ability to wear a powered air-purifying respirator if limitations are 
placed on the use of negative pressure respirators. 

4. The results of the biological testing determinations. 
5. A statement that the physician has clearly explained the results of the test and the 

exam to the employee. 
6. Under no circumstances will the physician notify Earth Tech of any medical 

conditions unrelated to the employee’s ability to work with cadmium. 

M. If the initial and the following annual biological testing results for personnel placed on the 
program as a result of past (not current) exposure, do not exceed the above values, then 
the employee can be removed from the medical surveillance program. 

N. Employees who either leave the employment of Earth Tech, or who will no longer work 
with cadmium products, will receive an exit physical in accordance with the requirements. 
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O. An employee medically removed from cadmium in accordance with the preceding will 
receive medical removal benefits.  This means that Earth Tech will maintain the earnings, 
seniority and employment benefits and rights of the employee as if the employee had not 
been medically removed.  Medical removal benefits will not replace employees’ earnings, 
nor be related to the cost of medical treatment that is not cadmium-related, for which the 
employee is responsible. 

P. The medical removal benefits will be provided for up to 18 months, or until the employee 
is returned to work based on the cadmium test results as noted above, or based on the 
receipt of a final medical determination by a physician. 

 
3.9 Information and Training 

 
A. Personnel who may be exposed to cadmium at or above the action level will receive 

training that includes the following: 
1. The contents of the applicable regulations, and the requirements of this section. 
2. The specific operations that may result in exposures above the action level. 
3. Appropriate respirator training in accordance with this manual, including selection 

and fitting of respirators as required by this section. 
4. The purpose and description of the medical surveillance program and the medical 

removal protection program. 
5. Health effects of cadmium, including reproductive hazards. 
6. The engineering controls and work practices associated with the job assignments. 
7. The employees’ right of access to records. 

B. This training will be provided prior to initial assignment to work that may generate 
cadmium above the action level, and annually thereafter. 

C. A copy of the applicable regulations and appendices for cadmium will be provided to 
each affected employee during training. 

 
3.10 Signs 

 
A. When work is being performed where cadmium levels may exceed the PEL, the following 

warning sign will be posted at all entrances to the affected work area: 
 

DANGER 
CADMIUM CANCER HAZARD 

CAN CAUSE LUNG AND KIDNEY DISEASE 
AUTHORIZED PERSONNEL ONLY 

RESPIRATORS REQUIRED IN THIS AREA 
 

B. The signs will be illuminated, or cleaned, as necessary, to ensure that they are legible 
and readable. 

 
3.11 Recordkeeping 

 
A. Air sampling records will be maintained and will include the following information: 

1. The date(s), number, duration, locations, and results (and the detection limit if not 
detected) of each sample taken, including a description of the sampling procedure 
used to determine representative employee exposure. 

2. A description of the sampling and analytical methods used and evidence of their 
accuracy. 

3. The name, social security number, and job classification of the employee monitored 
and all other employees whose exposure is represented by the measurement. 
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4. The type of respirators worn, if any. 
5. The environmental variables that could affect the measurements. 

B. The supervisor will maintain the monitoring records. 

C. Monitoring records will be maintained for not less than 30 years.  

D. Medical records will include the information required by the applicable regulations, and 
will be maintained for employment plus 30 years. 

E. Training records will include the following information: 
1. Name of the person trained. 
2. Signature of the person who conducted the training. 
3. Date the training was completed. 
4. The signature of the supervisor. 
5. These records will be maintained by the supervisor for a minimum of three years. 

F. All records will be made available for review by federal or state OSHA inspectors upon 
request. 

G. The records will be made available to affected employees (past or present), authorized 
employee representatives, and, after the employee’s death or incapacitation, to the 
employee’s family members. 

H. The Director of the applicable safety and health regulation (or its successor organization) 
will be notified at least three months prior to the disposal of records nearing the end of 
their retention period.  The records can be disposed of at the end of the retention period 
unless requested that the records be transmitted to the Director. 

 
4.0 REFERENCES 
 
SH&E 113 – Personal Protective Equipment 
 
SH&E 301 – HAZWOPER 
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By signing below, I acknowledge that I have reviewed and hereby approve the Radiation Protection 
Plan for the Former Guterl Specialty Steel Corporation FUSRAP (Formerly Utilized Sites Remedial 
Action Site) Site in Lockport, New York.  This procedure has been written for the exclusive use of 
Earth Tech and its employees.  The plan is written for specified site conditions, dates, and personnel, 
and must be amended if these conditions change. 
 
 
Prepared by: 

 

 

June 20, 2006 
Charles Flynn  Date 
Senior Health Physicist   

 
 
Reviewed by: 
 

 

 

June 20, 2006 
Kenneth Krieger  Date 
Certified Health Physicist   

 
Accepted by: 
 
 

 

 

June 20, 2006 
James Kaczor 
Project Manager 

 Date 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

   

 

This page intentionally left blank. 
 
 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 i

 
TABLE OF CONTENTS 

 
1 INTRODUCTION.................................................................................................................................... 1-1 

1.1 PURPOSE............................................................................................................................................ 1-1 
1.1.1 Scope............................................................................................................................................ 1-1 
1.1.2 Intent ............................................................................................................................................ 1-2 
1.1.3 Applicability ................................................................................................................................. 1-2 
1.1.4 Regulatory Compliance................................................................................................................ 1-2 
1.1.5 Management Commitment, Involvement, and Leadership ........................................................... 1-3 
1.1.6 Knowledge, Responsibility and Continuous Improvement ........................................................... 1-3 
1.1.7 Administrative Exposure Control Levels...................................................................................... 1-4 

1.1.7.1 Whole Body........................................................................................................................................1-4 
1.1.7.2 Skin and Extremities...........................................................................................................................1-4 
1.1.7.3 Lens of the Eye...................................................................................................................................1-4 
1.1.7.4 Declared Pregnant Worker .................................................................................................................1-5 

1.2 ALARA PROCEDURES ............................................................................................................... 1-5 
1.2.1 Methods of Minimizing Time........................................................................................................ 1-5 
1.2.2 Methods for Maximizing Distance from Radiation Sources......................................................... 1-6 
1.2.3 Proper Uses of Shielding ............................................................................................................. 1-6 
1.2.4 Methods to Reduce Internal Radiation Dose ............................................................................... 1-7 
1.2.5 Radioactive Waste Minimization.................................................................................................. 1-8 

2 SITE INFORMATION AND SCOPE OF WORK................................................................................ 2-1 
2.1 SITE DESCRIPTION ............................................................................................................................. 2-1 
2.2 GUTERL STEEL SITE HISTORY ........................................................................................................... 2-1 
2.3 PRIOR RADIOLOGICAL INVESTIGATIONS............................................................................................ 2-2 
2.4 INFORMATION ON THE CONSTITUENTS OF POTENTIAL CONCERN ...................................................... 2-4 

2.4.1 Investigative Areas....................................................................................................................... 2-5 
2.4.2 Natural Uranium.......................................................................................................................... 2-5 
2.4.3 Enriched Uranium........................................................................................................................ 2-6 
2.4.4 Depleted Uranium........................................................................................................................ 2-6 
2.4.5 Natural Thorium .......................................................................................................................... 2-6 
2.4.6 Other Radionuclides .................................................................................................................... 2-7 
2.4.7 Radioactive Material Concentration and Contamination Levels................................................. 2-7 
2.4.8 Radiation Exposure Levels........................................................................................................... 2-8 

2.5 SCOPE OF WORK................................................................................................................................ 2-8 
2.5.1 Gamma Walkover Survey............................................................................................................. 2-9 
2.5.2 Soil Sampling ............................................................................................................................... 2-9 
2.5.3 Groundwater Monitoring Well Installation and Groundwater Sampling .................................... 2-9 
2.5.4 Surface Water and Sediment Sampling ........................................................................................ 2-9 
2.5.5 Guterl Steel Site Structure Scanning and Swipe Sampling .......................................................... 2-9 
2.5.6 Sample Preparation and Analysis .............................................................................................. 2-10 
2.5.7 Preliminary Site Preparation for Site Access............................................................................. 2-10 

3 HAZARD/RISK ANALYSIS................................................................................................................... 3-1 
3.1 GENERAL RADIOLOGICAL HAZARDS AND RISK................................................................................. 3-1 
3.2 HAZARDS AND RISKS FROM URANIUM AND THORIUM....................................................................... 3-1 

3.2.1 External Exposure to Beta and Gamma Radiation ...................................................................... 3-2 
3.2.2 Inhalation of Radionuclides ......................................................................................................... 3-2 
3.2.3 Ingestion of Radioactive Contaminants ....................................................................................... 3-3 

3.3 TASK SPECIFIC RADIOLOGICAL HAZARDS AND RISK......................................................................... 3-4 
3.3.1 Gamma Walkover Survey............................................................................................................. 3-4 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 ii

3.3.2 Soil Sampling ............................................................................................................................... 3-4 
3.3.3 Groundwater Sampling ................................................................................................................ 3-5 
3.3.4 Surface Water and Sediment Sampling ........................................................................................ 3-5 
3.3.5 Guterl Steel Site Structure Surveys .............................................................................................. 3-6 
3.3.6 Sample Preparation and Analysis ................................................................................................ 3-6 
3.3.7 Preliminary Preparation for Site Access and Ancillary Tasks..................................................... 3-7 

4 STAFF ORGANIZATION, QUALIFICATIONS AND RESPONSIBILITIES ................................. 4-1 
4.1 SPECIFIC RESPONSIBILITIES ............................................................................................................... 4-1 

4.1.1 Project Manager, James Kaczor.................................................................................................. 4-1 
4.1.2 Site Supervisor, Jeff Hall.............................................................................................................. 4-2 
4.1.3 Health Physicist, Kenneth Krieger............................................................................................... 4-2 
4.1.4 Radiation Safety Officer, Thomas Fontaine ................................................................................. 4-3 
4.1.5 Health Physics Technicians ......................................................................................................... 4-4 
4.1.6 Radiation Site Workers ................................................................................................................ 4-5 
4.1.7 Subcontractors ............................................................................................................................. 4-6 
4.1.8 Visitors ......................................................................................................................................... 4-7 

5 TRAINING AND OTHER RADIATION SITE WORKER QUALIFICATIONS............................. 5-1 
5.1 REGULATORY REQUIREMENTS .......................................................................................................... 5-1 
5.2 IMPLEMENTATION.............................................................................................................................. 5-2 
5.3 TRAINING DOCUMENTATION ............................................................................................................. 5-3 
5.4 OTHER RADIATION SITE WORKER QUALIFICATIONS ......................................................................... 5-3 

6 PERSONNEL MONITORING ............................................................................................................... 6-1 
6.1 EXTERNAL DOSIMETRY ..................................................................................................................... 6-1 

6.1.1 Optically Stimulated Luminescent Dosimeters............................................................................. 6-1 
6.1.2 Direct Reading Dosimeters .......................................................................................................... 6-1 
6.1.3 Electronic Dosimeters.................................................................................................................. 6-2 
6.1.4 Personnel Dosimetry Issuance and Use (General) ...................................................................... 6-2 
6.1.5 Responsibilities ............................................................................................................................ 6-2 
6.1.6 Requirements for Wearing Personnel Dosimetry......................................................................... 6-3 
6.1.7 Use of Personnel Dosimetry......................................................................................................... 6-3 
6.1.8 Quarterly/Annual Administrative Control of Exposure Limits..................................................... 6-3 
6.1.9 Reporting Requirements............................................................................................................... 6-3 

6.2 INTERNAL MONITORING .................................................................................................................... 6-4 
6.2.1 Bioassay Program General Description ...................................................................................... 6-4 
6.2.2 Bioassay Sampling Requirements ................................................................................................ 6-4 
6.2.3 Bioassay Method Requirement..................................................................................................... 6-5 

6.2.3.1 Urine...................................................................................................................................................6-5 
6.2.3.2 Whole Body Counts............................................................................................................................6-5 

6.2.4 Bioassay Investigative Reports .................................................................................................... 6-6 
6.2.5 Bioassay Action Levels................................................................................................................. 6-6 
6.2.6 Urine Sample Collection and Handling ....................................................................................... 6-6 

6.3 RADIATION DOSE RECORDS .............................................................................................................. 6-7 
6.3.1 Discussion .................................................................................................................................... 6-7 
6.3.2 Instructions .................................................................................................................................. 6-8 

7 RADIOACTIVE CONTAMINATION CONTROL ............................................................................. 7-1 
7.1 TYPES OF CONTAMINATION............................................................................................................... 7-1 

7.1.1 Fixed Contamination.................................................................................................................... 7-1 
7.1.2 Removable Contamination ........................................................................................................... 7-1 
7.1.3 Airborne Contamination .............................................................................................................. 7-1 

7.2 CONTAMINATION CONTROL METHODS................................................................................. 7-1 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 iii

7.2.1 Housekeeping............................................................................................................................... 7-1 
7.2.2 Engineering Controls ................................................................................................................... 7-2 
7.2.3 Personal Protective Equipment.................................................................................................... 7-2 

8 RADIOLOGICAL POSTINGS AND SITE CONTROLS.................................................................... 8-1 
8.1 RADIATION WORK PERMITS...................................................................................................... 8-1 

8.1.1 General Requirements.................................................................................................................. 8-1 
8.1.2 RWP Classifications..................................................................................................................... 8-2 
8.1.3 Initiation of RWPs........................................................................................................................ 8-2 
8.1.4 Preparation of RWPs ................................................................................................................... 8-3 
8.1.5 Use of RWP Copies ...................................................................................................................... 8-3 
8.1.6 RWP Entrance and Exit ............................................................................................................... 8-3 
8.1.7 Termination of RWPs ................................................................................................................... 8-4 

8.2 RADIOLOGICAL POSTING REQUIREMENTS ........................................................................... 8-4 
8.2.1 Restricted Areas ........................................................................................................................... 8-5 
8.2.2 Radiation Area ............................................................................................................................. 8-5 
8.2.3 Contamination Area..................................................................................................................... 8-6 
8.2.4 Airborne Radioactivity Area ........................................................................................................ 8-6 
8.2.5 Radioactive Materials Area ......................................................................................................... 8-7 
8.2.6 Control Points .............................................................................................................................. 8-7 

9 CALIBRATION OF EQUIPMENT ....................................................................................................... 9-1 
10 RADIOLOGICAL MONITORING ..................................................................................................... 10-1 

10.1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ........................................ 10-1 
10.2 AIRBORNE RADIOACTIVITY MONITORING ......................................................................... 10-1 

11 SURFACE CONTAMINATION SURVEYS....................................................................................... 11-1 
11.1 INDIRECT SURVEY METHODS................................................................................................. 11-1 
11.2 DIRECT SURVEY METHODS ..................................................................................................... 11-1 
11.3 PRECAUTIONS/LIMITATIONS .................................................................................................. 11-1 
11.4 GUIDELINES AND REQUIREMENTS........................................................................................ 11-2 
11.5 PERFORMANCE OF DIRECT FRISKS........................................................................................ 11-2 
11.6 SWIPE SURVEY TECHNIQUE (INDIRECT METHOD) ............................................................ 11-3 
11.7 COUNTING SWIPE SAMPLES .................................................................................................... 11-3 
11.8 SUPPLIES AND EQUIPMENT ..................................................................................................... 11-4 

12 DECONTAMINATION......................................................................................................................... 12-1 
13 DECONTAMINATION CONTROL MEASURES............................................................................. 13-1 

13.1 EQUIPMENT DECONTAMINATION ......................................................................................... 13-1 
13.2 PERSONNEL DECONTAMINATION ......................................................................................... 13-2 
13.3 RELEASE OF MATERIAL FOR UNRESTRICTED USE ............................................................ 13-2 

13.3.1 General.................................................................................................................................. 13-3 
13.3.2 Surface Contamination.......................................................................................................... 13-3 

14 PERSONNEL CONTAMINATION MONITORING AND DECONTAMINATION ..................... 14-1 
14.1 DEFINITIONS ............................................................................................................................... 14-1 
14.2 RESPONSIBILITIES ..................................................................................................................... 14-1 
14.3 PROCEDURES .............................................................................................................................. 14-2 
14.4 DECONTAMINATION OF CONTAMINATED INDIVIDUALS................................................ 14-3 
14.5 DOCUMENTATION OF CONTAMINATED CLOTHING.......................................................... 14-5 

15 AIR SAMPLING AND ANALYSIS ..................................................................................................... 15-1 
15.1 AIR SAMPLING ............................................................................................................................ 15-1 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 iv

15.1.1 Definitions ............................................................................................................................. 15-1 
15.1.2 Responsibilities...................................................................................................................... 15-1 
15.1.3 Particulate Air Sampling....................................................................................................... 15-2 

15.2 AIR SAMPLE ANALYSIS ............................................................................................................ 15-3 
15.2.1 Minimal Detectable Activity .................................................................................................. 15-3 
15.2.2 Analysis of Air Samples for Alpha Emitters other than Radon Progeny ............................... 15-4 

16 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES ............................................ 16-1 
16.1 MEDICAL EMERGENCIES.......................................................................................................... 16-1 

16.1.1 Minor Medical Problems....................................................................................................... 16-1 
16.2 RADIOLOGICAL EMERGENCIES.............................................................................................. 16-2 

16.2.1 Response Staff ....................................................................................................................... 16-2 
16.2.2 Emergency Notification......................................................................................................... 16-2 
16.2.3 Radiological Emergency Response ....................................................................................... 16-3 
16.2.4 General Criteria for Protective Actions ................................................................................ 16-3 
16.2.5 Work Stoppage or Emergency Evacuation............................................................................ 16-3 
16.2.6 Prevention or Minimization of Public Exposures.................................................................. 16-4 

17 PERSONAL PROTECTIVE EQUIPMENT ....................................................................................... 17-1 
17.1 GENERAL POLICY....................................................................................................................... 17-1 
17.2 RESPIRATORY PROTECTION POLICY .................................................................................... 17-2 
17.3 DESCRIPTION AND SELECTION OF RESPIRATORY EQUIPMENT ..................................... 17-2 

17.3.1 Definitions ............................................................................................................................. 17-2 
17.3.2 Responsibilities...................................................................................................................... 17-2 
17.3.3 Procedure.............................................................................................................................. 17-3 

18 RECORD KEEPING ............................................................................................................................. 18-1 
19 REFERENCES ....................................................................................................................................... 19-1 
 
 
 
 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 v

 
LIST OF TABLES 

 
 
Table 2.4.1-1 Data Gap Summary by Medium and Investigative Area   

Table 11.3-1 Acceptable Surface Contamination Levels 

 
 
 
 

LIST OF FIGURES 
 
 
Figure 1  Site Location Plan 

Figure 2 Detailed Site Plan 

Figure 3 Investigative Areas 

Figure 4 Local Hospital Route Map 

 
 
 
 

LIST OF ATTACHMENTS 
 
 
Attachment 1 – Uranium and Thorium Information 

Attachment 2 – Uranium and Thorium Radioactivity at the Guterl Site 

Attachment 3 – Referenced Data Tables from Prior Investigations  

Attachment 4 – Referenced Figures from Prior Investigations  

Attachment 5 – Radiation Work Permit and Radiation Work Permit Sign In Log  

Attachment 6 – Counseling of Occupationally Exposed Workmen for the Control of Radiation 

Exposure to the Embryo and Fetus 

Attachment 7 – Radiological Monitoring Equipment 

 
 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 vi

 
LIST OF ACRONYMS 

 
α alpha 
Ac actinium 
ADL Administrative Dose Limit 
AEC Atomic Energy Commission 
ALARA as low as reasonably achievable 
ALI annual limit of intake 
ANSI American National Standards Institute 
β/γ  beta/gamma 
Bi bismuth 
BZA Breathing Zone Air 
CERCLA Comprehensive Environmental Response, Compensation and Liability 

Act 
CFR Code of Federal Regulations 
CHP Certified Health Physicist 
Ci curie 
cm centimeter 
COPC Constituents of Potential Concern 
cpm counts per minute 
CRZ Contamination Reduction Zone 
CSM Conceptual Site Model 
DAC derived air concentration 
DGA Data Gap Analysis 
DGAR Data Gap Analysis Report 
DOD US Department of Defense 
DOE US Department of Energy 
DOT Department of Transportation 
dpm disintegrations per minute 
DPW Declared Pregnant Worker 
DRDs Direct Reading Dosimeters 
DU Depleted uranium 
EH&S Environmental, Health and Safety 
EM USACE Engineering Manual 
EPA Environmental Protection Agency 
ER Engineering Regulations 
EZ Exclusion Zone 
FBDU Ford, Bacon & Davis Utah, Inc. 
FS Feasibility Study 
FUSRAP Formerly Utilized Sites Remedial Action Program 
g gram 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 vii

GWS Gamma Walkover Survey 
GWSP Gamma Walkover Survey Plan 
HAZWOPER Hazardous Waste Operations and Emergency Response 
HEPA High-Efficiency Particulate Air 
HP Health Physicist 
HPTs Health Physics Technicians 
h hour 
IA Investigative Area 
IDLH Immediately Dangerous to Life or Health 
IDW Investigation-Derived Waste 
ISOCS In-Situ Object Counting System© Canberra Industries 
keV kilo-electron volts 
LED Light-emitting Diode 
LLD Lower Limit of Detection 
LLRW  low level radioactive waste 
m meter 
MARLAP Multi-Agency Radiological Laboratory Analytical Protocols 
MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual 
μCi/ml microcuries per milliliter 
μR  microroentgen 
MDA Minimum Detectable Activity 
MED Manhattan Engineering District 
mrad millirad 
mrem millirem 
NCIDA Niagara County Industrial Development Agency 
NIOSH National Institute for Occupational Safety & Health 
NIST National Institute of Standards and Technology 
NRC Nuclear Regulatory Commission 
NRP Non-radiological Respiratory Protection Permit 
NYCRR New York Code of Rules and Regulations 
NYSDEC  New York State Department of Environmental Conservation 
NYSDOH New York State Department of Health 
OSLD Optically Stimulated Luminescent Dosimeter 
ORISE Oak Ridge Institute for Science and Education 
ORNL Oak Ridge National Laboratory 
OSHA Occupational Safety and Health Administration 
p pico 
Pa protactinium 
Pb lead 
PM Project Manager 
Po polonium 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 viii

PPE personal protective equipment 
QA quality assurance 
QC quality control 
R roentgen 
RA remedial action 
Ra radium 
rad radiation absorbed dose 
RCA Radiation Control Area 
RCRA Resource Conservation and Recovery Act 
RDR Radiation Deficiency Report 
RI  Remedial Investigation 
RI/FS Remedial Investigation and/ Feasibility Study 
Rn radon 
RPP Radiation Protection Plan 
RSO Radiation Safety Officer 
RWP Radiation Work Permit 
SAF self-absorption factor 
SARSG Earth Tech San Antonio Radiological Services Group Standard 

Operating Procedure 
SH&E Earth Tech Safety, Health and Environment Standard Operating 

Procedure 
SHM Safety and Health Manager 
SOP Standard Operating Procedure 
SOW  Scope of Work 
SSHO Site Safety and Health Officer 
SSHP Site Safety and Health Plan 
SSN Social Security Number 
TEDE total effective dose equivalent 
Th thorium 
THA Task Hazard Analysis 
Th-nat natural thorium 
TPP Technical Project Planning 
U uranium 
U-enr enriched uranium 
U-nat natural uranium 
UFPO Underground Facility Protection Organization 
μrem microrem 
USACE United States Army Corps of Engineers 
USEPA United States Environmental Protection Agency  

 
 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 1-1

1 INTRODUCTION 

 
Earth Tech is contracted to develop work plans for the conduct of site characterization 
services at the Former Guterl Specialty Steel Corporation FUSRAP Site (Guterl) in Lockport, 
New York.  Work will be performed in accordance with the Scope of Work (SOW) (USACE, 
March 2005) and the associated work plans developed for the Guterl Steel site.  

Between 1948 and 1956, metal rolling and forming operations were conducted by Simonds 
Saw and Steel (predecessor to Guterl Steel) at the Guterl Steel site on uranium and thorium 
metals. The majority of the work was performed on natural uranium (U-nat)  and only a small 
amount of the work involved natural thorium (Th-nat). There is some indication that some of 
the later lots of materials may have included either depleted uranium (DU) and or enriched 
uranium (U-enr) metals (ORNL, 1978).  However, DU and U-enr were eliminated as 
constituents of potential concern during the Data Gap Analysis process (USACE, 2006). 
These operations created particles of metal and dust that now contaminate some of the 
buildings, structures, pieces of equipment, soils, and sediment within the Excised Area and in 
the soils of some of the surrounding exterior areas at the Guterl Steel site. 

This Radiation Protection Plan (RPP) is appended to the Guterl Steel site Safety and Health 
Plan (SSHP), which addresses the site’s physical, biological and chemical hazards and risks. 
Together, these plans comprise a comprehensive site safety program for the conduct of the 
site characterization. 
 
Task 5 of the SOW is to develop the Work Plans for the characterization surveys. Task 6 of 
the SOW is for acquisition of the field data. Any deviations from Task 5 or Task 6 in the 
SOW will require a safety professional review of any changes made to this RPP to ensure 
adequate protection of personnel and property. This SSHP will be reviewed, updated as 
necessary, and re-approved by the approving Certified Health Physicist at least annually. 
 

1.1 Purpose 

 
The purpose of this RPP is to address the radiological issues at the Guterl Steel site that are 
expected to be encountered during the characterization survey tasks that are required for the 
conduct of the Remedial Investigation and/Feasibility Study (RI/FS).  
 

1.1.1 Scope 

 
This RPP describes the site’s radiological conditions, hazards and risks, defines the roles and 
responsibilities of the supporting on-site staff, and explains the radiological controls to be 
used during the characterization survey activities.  This manual fully describes the policies 
and procedures for the safe dealings with radioactive material at the Guterl Steel site.  It 
should be used to evaluate the acceptability of health and safety practices for the radiation 
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protection of Earth Tech personnel, its subcontractors, visitors, the general public, and the 
environment for each of the characterization survey tasks performed at the Guterl Steel site. 
 

1.1.2 Intent 

 
The content of this RPP is intended to address the applicable requirements in the US Army 
Corps of Engineers (USACE) ER 385-1-92, Engineering Manual (EM) 385-1-1, EM-1-80, 
and EM 1110-35-1.  This RPP is intended to address the Guterl Steel site specific radiological 
issues in sufficient detail to assure adequate radiation protection during the conduct of the 
characterization survey activities and is intended to ensure compliance with all applicable 
regulations.  
 
1.1.3 Applicability  
 
The requirements of this plan are applicable to all personnel that could be impacted by the 
characterization survey activities, including Earth Tech personnel, its subcontractors, other 
site workers, visitors, and the general public. It is applicable to those activities that are being 
performed under the jurisdiction of USACE for characterization of the Guterl Steel site.  
 

1.1.4 Regulatory Compliance 

 
This RPP is intended to be consistent with all applicable federal, state, and local statutes and 
regulations, including those from the Nuclear Regulatory Commission (NRC), the State of 
New York under its authority as an NRC Agreement State, Occupational Safety and Health 
Administration (OSHA), Environmental Protection Agency (EPA), Department of 
Transportation (DOT) and United States Army Corps of Engineers (USACE).  It is intended 
to integrate the various regulations into one coherent publication for Earth Tech operations 
conducted for the USACE at the Guterl Steel site. It will be revised whenever necessary to 
achieve consistency with applicable statutes and regulations.  
 
Under the NRC Agreement State status of New York, the applicable radiation safety 
requirements for use at this site include the New York Department of Labor, Division of 
Safety and Health, Title 12 New York Code of Rules and Regulations (NYCRR), Part 38 
(12NYCRR38), Ionizing Radiation Protection, and those of the New York State Department 
of Environmental Conservation (NYDEC), 6NYCRR, Chapter IV, Subchapter C - Radiation, 
Part 380, Prevention and Control of Environmental Pollution by Radioactive Materials. The 
applicable radiation protection standards and requirements from these NYCRR generally 
conform to those of 10 Code of Federal Regulations (CFR) 19 and 20, and they will be used at 
this site rather than those specified in 10CFR19 and 20. This plan specifies the NYCRR as the 
controlling documents for radiation safety and generally includes the corresponding section of 
10CFR for reference purposes. If any disagreement is found between these two, the applicable 
NYCRR requirements will prevail during the conduct of the characterization survey. 
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As Low As Reasonably Achievable Policy 
 
Earth Tech will work to ensure that all personnel radiation exposure is kept as low as 
reasonably achievable (ALARA), taking technological and socioeconomic factors into 
account. Radiation exposure to Earth Tech personnel, its subcontractors, visitors, and other 
site workers, as well as to the general public, will be controlled so that radiation exposures are 
held well below regulatory limits.   
 
Evaluating each planned activity in accordance with the principles of ALARA is a proven 
way to minimize the cumulative occupational radiation dose for a given task.  The ALARA 
principles include advance consideration, planning, and implementation of both physical 
design features (including engineering controls) and administrative controls to balance the 
risks of occupational radiation exposure against the benefits arising out of the authorized 
activity.  Lessons learned are documented, and considered in planning and executing 
subsequent activities to further the goals of the ALARA process and to provide optimal 
employee protection. 
 
While the provisions of this RPP support the ALARA process, the provisions are specifically 
directed toward the planning and execution of work, physical design features, administrative 
controls, and efforts to implement work controls that are commensurate with the radiological 
hazards. 
 

1.1.5 Management Commitment, Involvement, and Leadership 

Superior, consistent performance is achieved when qualified personnel use approved 
procedures and when management actively monitors the work place and assesses ongoing 
activities.  To achieve such performance requires constant review, informed involvement and 
leadership by senior management. All levels of management must emphasize the need for 
high standards of radiation safety through direct communication, clear instruction, and 
frequent inspections of the work area. 
 

1.1.6 Knowledge, Responsibility and Continuous Improvement 

 
All personnel involved with ionizing radiation work at the Guterl Steel site will be trained so 
that they are knowledgeable of the programs, policies, and procedures contained in this plan. 
All personnel should demonstrate responsibility and accountability through an informed, 
disciplined, and cautious attitude toward radiation and radioactivity.  The level of required 
knowledge and accountability should be commensurate with each person’s responsibility.  All 
personnel are responsible for compliance with the requirements of this RPP while working at 
the Guterl Steel site. 
 
Continuing improvement in radiation protection is essential to Earth Tech operations 
involving radiation.  All personnel working with radiation are expected to look for methods to 
improve radiation protection and make this project run efficiently.  
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1.1.7 Administrative Exposure Control Levels 

 
During radiological work at the Guterl Steel site, adherence will be given to the ALARA 
principle.  This principle requires that the Earth Tech Site Radiation Safety Officer (RSO) 
take all reasonable actions to reduce personnel exposures to as low a level as practical, given 
the existing technology, cost and operational requirements.  The ALARA program will be 
implemented through the use of the following: 

• Administrative Exposure Control Levels that are well below the regulatory limits of 12 
NYCRR 38 (10CFR20)  

• Training of employees and subcontractor personnel in appropriate radiation protection 
practices, work procedures, and use of radiation work permit (RWP)  

• Good housekeeping practices  
• Engineering controls  
• Use of personal protective equipment (PPE) as necessary 

In order to maintain external radiation exposure levels ALARA, the administrative exposure 
control limit will be 50 millirem (mrem) per quarter, which is established for projects that 
have the potential for worker exposure to radiation.  This limit is established based on the site 
activities to be performed and the radiation levels expected during the performance of site 
operations.  
 

1.1.7.1 Whole Body 

The annual administrative whole body dose limit (combined external deep dose and internal 
committed effective dose equivalent) is 500 millirem (mrem) total effective dose equivalent 
(TEDE).  The sum of the deep dose equivalent and the internal committed dose equivalent to 
any individual organ or tissue, other than the lens of the eye, is 5 rem (5000 mrem).  Based on 
the nature of the radioactive material known to be present (uranium and thorium 
contamination), this dose limit will not be exceeded under any circumstances. 

1.1.7.2 Skin and Extremities 

The annual administrative dose limit (ADL) for the skin or any extremity is 5 rem shallow 
dose equivalent. 

1.1.7.3 Lens of the Eye 

The ADL to the lens of the eye is 1.5 rem (1500 mrem). 
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1.1.7.4 Declared Pregnant Worker 

Because of the radiosensitivity of the embryo/fetus, the NRC has set the dose limit to a 
Declared Pregnant Worker (DPW) at 500 mrem TEDE during the entire period of gestation. 
The NRC has determined that this limit provides an adequate margin of safety for the 
embryo/fetus. Upon declaration of pregnancy, the Site RSO will: 

• Perform a retrospective review of the dose received by the declared pregnant 
worker to date during the period of gestation.  Exposure limits for the remaining 
balance of the dose will be set at that time. 

• Counsel the DPW regarding the fetal risks for radiation exposure and the options 
to limit the radiation dose to the fetus for the balance of the pregnancy period as 
described in Attachment 6.  

• Assign a fetal dosimeter to document that substantial variation above a uniform 
monthly exposure rate is avoided as described in NRC Regulatory Guide 8.13. 

• The National Council on Radiation Protection and Measurements (NCRP) Report 
No. 116 recommends a monthly equivalent dose limit of 0.05 rem (0.5 mSv) to the 
embryo/fetus once the pregnancy is known.  In view of the NCRP 
recommendation, any monthly dose of less than 0.1 rem (1 mSv) may be 
considered as not a substantial variation above a uniform monthly dose rate and as 
such will not require justification (specified in NRC Regulatory Guide 8.13).  

• However, a monthly dose greater than 0.1 rem (1 mSv) should be justified 
(specified in NRC Regulatory Guide 8.13). 

• Provide increased radiation safety surveillance of the DPW to ensure that radiation 
exposure is maintained ALARA; that it does not exceed the prescribed ADL; and 
to ensure that the limit is evenly applied during the period of the pregnancy.  

 

1.2 ALARA PROCEDURES 

One of the basic tenets of radiation protection is that external radiation dose may be reduced 
by paying careful attention to time, distance and shielding.  That is, minimizing the time spent 
in a radiation area, maximizing the distance between the worker and the source of the 
radiation, and employing shielding between the worker and the source of the radiation.  In 
addition to these tenets, there are also basic practices that can be used to limit internal 
exposure to radioactive material.  The following sections detail these principles. 

1.2.1 Methods of Minimizing Time 

Work done in a radiation area will be carefully planned to minimize the time spent in the area 
by workers.  Examples of such planning are as follows: 

• Review of scope of work task before entering the radiation area.  Careful review of 
the work will eliminate delays caused by incorrect tools, misidentification of item 
to be worked on, and the nature of the work to be performed, or using 
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inadequately-trained personnel to perform the work.  Documentation of these 
revisions will be provided in RWPs, which will be used for all applicable work at 
the site (see Section 8.1 for more information on generation and use of RWPs). 

• Pre-staging tools, equipment and supplies that will be necessary to accomplish the 
work tasks. 

• Simulation of complex activities.  In rare cases, an operation may be complex 
enough to require setting up a simulation in a non-radiation area.  Another 
example of simulation might be taking background samples for practice before 
taking samples in a radiation area.  

1.2.2 Methods for Maximizing Distance from Radiation Sources 

Methods may be used to increase the distance between the worker and the source of radiation.  
Increasing the distance from a point source is an excellent radiation protection technique since 
the radiation dose rate decreases with the square of the distance from the source.  Methods of 
increasing the distance include the following: 

• Use long-handled tools whenever possible; 
• Rather than handling radioactive sources directly, use tongs or forceps; 
• Remove unnecessary workers from the Radiation Control Area (RCA), or move them to a 

low-radiation area of the RCA when a worker’s presence is not immediately needed; and 
• Store radioactive material in an isolated location. 

1.2.3 Proper Uses of Shielding 

Thorium; natural, enriched and depleted uranium; and their progeny emit alpha, beta and 
gamma radiation.  In the three different types of uranium, the relative amounts of these 
emissions vary by the different concentrations of U-234, U235, and U-238 isotopes.  By 
contrast, after approximately 60 years from separation from the ore, the thorium series 
daughter products are in secular equilibrium with the Th-232 activity, so the relative amounts 
of the alpha, beta and gamma emissions from the thorium decay series are constant from then 
on. 

Alpha radiation does not present an external exposure hazard that requires shielding.  
However, shielding is appropriate when dealing with uranium and thorium because their 
progeny emit beta and gamma radiations.  The contact beta dose rate from a DU source may 
approach 200 millirad per hour (mrad/h).  Gamma dose rates are generally lower than the beta 
dose at close proximity to the source, although concentration of large quantities of uranium 
can produce gamma dose rates of at least moderate radiation protection concerns from an 
ALARA prospective. 

The gamma radiation emitted from a 1-gram (g) quantity produces a dose rate, in microrems 
per hour (μrem/h) at 30 centimeters (cm) away, of approximately: 
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• U-nat and short-lived progeny  0.0009 μrem/h/g 
• U-enr (3.5% wt in U-235)   0.016 μrem/h/g 
• DU (0.2% wt in U-235)   0.00036 μrem/h/g 
• Th-nat with progeny in equilibrium   0.68 μrem/h/g 

This illustrates the difference in the gamma dose rates from these materials and shows that the 
thorium (natural) gamma dose rate per unit mass is significantly greater than those for the 
different types of uranium.  For perspective, the background gamma dose rate in the Lockport, 
New York area ranges from 8 to 12 μrem/h.  

This also indicates the quantities of these materials that are required to produce measurable 
gamma dose rates above the background radiation levels.  Although the gamma dose rates at 
the site are generally within the range of the background radiation levels, there are gamma 
dose rates above the background in a number of locations at the Guterl Steel site (ORISE, 
1999). Many of the elevated gamma dose rates are located in Building 8. 

The beta dose rates from these materials can be even more significant than the gamma dose 
rates at close proximity.  Removal of any covering or containment of these materials may 
increase the beta and the gamma dose rates significantly, depending on the shielding effect of 
the containment. 

Shielding practices to reduce the radiation exposure may include: 

• Using cover (low-Z) materials such as plastic or aluminum to reduce beta radiation 
intensity; 

• Use of (high-Z) material such as lead, iron or even soil to reduce gamma radiation 
exposure; 

• For combined beta-gamma sources, always shield for the beta radiation first (low-Z 
material), then the gamma radiation second (high-Z material).  Use of high-Z material to 
shield beta radiation may increase the dose rate due to X-ray production in the high-Z 
material from the interaction with the beta radiation; and 

• Normal PPE also acts as a significant shielding material against alpha and beta, but not for 
gamma radiation. 

1.2.4 Methods to Reduce Internal Radiation Dose 

Internal dose reduction is generally internal dose prevention.  Often, once radioactive material 
enters the body, it is usually difficult to remove, hence the dose is said to be “committed” 
once an intake occurs.  Therefore, internal radiation dose reduction methods include methods 
to avoid or reduce ingestion and inhalation of radioactive materials, as well as contamination 
control practices once an object is contaminated such that the possibility of re-suspension and 
ingestion or inhalation of the radioactive material exists.   
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Ingestion—To prevent ingestion of radioactive materials, no eating, drinking, smoking or 
chewing (gum or tobacco) is permitted in the RCA.  The RCA can be a Radiation Area, a 
Contaminated Area or an Airborne Radioactivity Area.  Also, care should be taken by 
workers not to touch their mouth or face with their hands while in the RCA. 

Inhalation—In addition to the above ingestion control measures, workers must be careful not 
to increase the levels of dust or generate airborne aerosols.  Measures to prevent this 
include:  dust control techniques such as wetting surfaces, using barriers to prevent 
suspension of dust in the air, avoiding rapid actions which may stir-up dust, and use of 
electrically or hydraulically powered tools or hand tools, rather than pneumatically 
operated tools.  In cases where dust generation is unavoidable, isolating the source and 
providing high-efficiency particulate air (HEPA) exhaust ventilation to the area will 
capture most of the dust generated.  If none of these methods are totally successful, 
respiratory protection (respirators) will be used to prevent inhalation of airborne 
radioactive material. 

Contamination Control—The role of contamination control in preventing ingestion or 
inhalation of radioactive material is essential.  Contaminated skin, clothing or equipment 
are not hazards in their own right, however, the contamination may be transferred to food, 
drink or eating utensils and can then be ingested.  Also, the contamination on skin, 
clothing or equipment may be re-suspended and inhaled by workers who are outside of the 
RCA.  The techniques of using PPE, bagging or wrapping equipment and tools, and 
performing contamination surveys of all personnel, equipment, tools or any other items 
leaving the RCA is essential for contamination control.  Monitoring of the ambient air in 
the contaminated areas is critical for control of the breathing air and determination of 
proper PPE in these work environments.  

1.2.5 Radioactive Waste Minimization 

Radioactive waste may be generated during any operations in the RCA.  Each worker should 
be aware of the cost, in terms of money and environmental resources, to dispose of 
radioactive waste.  Steps will be taken to both reduce the total amount of radioactive waste 
generated, as well as reducing the volume of the waste that is created.  For example, if a 
temporary containment structure is needed in the RCA (e.g., to prevent airborne activity as 
mentioned above) the structure could be covered with polyethylene plastic, rather than 
plywood, to reduce the volume of waste generated.  Reusing or recycling the wood frame of 
the structure for other purposes would also reduce the amount of radioactive waste generated.   

Providing reusable outer work gloves, work boots and hard-hats helps to prevent worker 
contamination.  This reduces the level of radioactive waste generated by allowing the workers 
to use lighter protective clothing under the reusable items (e.g., by using thin vinyl booties 
and inner gloves rather than thick rubber boots and gloves).   



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 2-1

2 SITE INFORMATION AND SCOPE OF WORK 

2.1 Site Description 

 
The Guterl Steel site is located in Lockport, Niagara County, New York, approximately 20 
miles northeast of Buffalo, NY. As defined in the USACE Buffalo District Scope of Work 
(SOW), Data Review, Data Gap Analysis (DGA), Acquisition of Field Data, and Remedial 
Investigation (RI) for the Former Guterl Specialty Steel Corporation (USACE, 2005a), the 
Guterl Steel site was defined as “an approximately 70-acre site” comprised of three general 
areas, including the 52-acre Allegheny Ludlum Corporation property, the 9-acre Landfill 
Area, and the 9-acre Excised Area (see Figure 1 for the SOW-defined Guterl Steel site 
boundary).  However, during the Technical Project Planning (TPP) Meeting conducted 
August 9 and 10, 2005, it was agreed to include additional properties that were at one time 
held by the Simonds Saw and Steel Company that may have been impacted by the Manhattan 
Engineering District of the Atomic Energy Commission (MED/AEC) activity.  The Simonds 
Saw and Steel Company (Simonds), a predecessor to Guterl Specialty Steel Corporation and 
operator of the facility during MED/AEC activity, appears in several historical report titles. 
 
Figure 1, Guterl Steel site Location Plan, presents the TPP-defined site boundaries including 
additional properties north and northeast of the SOW-defined boundaries.  Pursuant to the 
TPP meeting, it was agreed to include the additional properties in the background records 
search and data gap analysis until individual tracts could be eliminated based on acquisition of 
survey data that would justify withdrawing the property from further consideration.  The 
northeast properties have since been eliminated (DGAR, 2006).  Figure 2 presents the study 
area with the Landfill Area and Excised Area highlighted. 
 

2.2 Guterl Steel Site History  

 
Earth Tech reviewed the Guterl Steel site operational history using available documents as 
part of the DGAR, 2006.  From 1910 to 1966, the Guterl Steel site was owned and operated 
by Simonds Saw and Steel Company to manufacture steel and specialty steel alloys (high-
alloy) used in the production of saws and other tools.  In 1948, the New York Operations 
Office of the MED/AEC negotiated a contract with Simonds.  AEC operations continued until 
December 31, 1956.  
 
Under the MED/AEC contract, Simonds performed rolling mill operations on uranium metal, 
and to a much smaller extent, thorium metal, during the period from 1948 to 1956.  In total, 
between 25 and 35 million pounds of uranium and approximately 30 to 40 thousand pounds of 
thorium were processed until 1956, when operations were discontinued. 

More than 99 percent of this work involved uranium, which was rolled on the 16-inch rolling 
mill located in Building 8.  Some of this work was also performed in the forge area hammer 
mill in Building 3.  The later lots may have contained enriched uranium and depleted uranium 
(Oak Ridge National Laboratory (ORNL), 1978; USACE, 2001). 
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In 1966, Simonds was acquired by the Wallace-Murray Corporation, which continued to 
operate the plant as a specialty steel mill until 1978, when Guterl Specialty Steel Corporation 
acquired the Guterl Steel site property.  In 1982, Guterl filed for Chapter 11 bankruptcy 
protection in the US Bankruptcy Court for the Western District of Pennsylvania, and was 
changed to a Chapter 7 bankruptcy in 1990.  

In 1984, using industrial development bonds received through the Niagara County Industrial 
Development Agency (NCIDA), the Allegheny Corporation purchased Guterl’s assets at an 
auction.  According to US Bankruptcy Court documents, the “contaminated” area was 
removed from the sale.  This portion of the property (approximately 9 acres of land) became 
known as the “Excised Area.”  Allegheny Ludlum also excluded a portion of Guterl’s assets 
from the sale, including equipment utilized during AEC-related operations at the Guterl Steel 
site.   

A portion of the overall Guterl Steel site is currently being operated by Allegheny Ludlum, 
which occupies the portion of the site that is not part of the Landfill Area or Excised Area. 

 

2.3 Prior Radiological Investigations 

 
Extensive review of the available Guterl Steel site history conducted by Earth Tech indicates 
that the only constituents of potential concern (COPCs) are uranium and thorium.  Since the 
MED/AEC operations at the Guterl Steel site ceased, a number of radiological surveys have 
been conducted that document the nature and extent of the radioactive materials at the Guterl 
Steel site.  Previous radiological investigations include: 

• Radiological Survey of the Former Simonds Saw and Steel Company, Final Report, 
September 1978. Prepared by ORNL for DOE. (ORNL, 1978); 

• Preliminary Engineering and Environmental Evaluation of the Remedial Action 
Alternatives for the Former Simonds Saw and Steel Company Site, November 1981. 
Prepared by Ford, Bacon & Davis Utah (FBDU), Inc. for Bechtel National, Inc., for 
DOE. (FBDU, 1981); 

• Preliminary Site Assessment Evaluation Report of Initial Data, Guterl Specialty Steel, 
Volumes I and II, April 1994.  Prepared by ABB Environmental Services for New 
York State Department of Environmental Conservation (NYSDEC). (NYSDEC, 
1994); 

• Radiation Branch Memorandum on Highlights and Projections, Environmental 
Protection Agency, Region II, (EPA, 1996 & 1997); 

• Radiological Survey of the Guterl Specialty Steel Corporation, Lockport, New York, 
December 1999.  Prepared under a contract with DOE by Oak Ridge Institute for 
Science and Education (ORISE) for United States Bankruptcy Court for the Western 
District of Pennsylvania. (ORISE, 1999); and  
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• Radiation Survey- Guterl Specialty Steel Corporation - Data Summary – 1999 Survey, 
NYSDEC, (NYSDEC, 1999). 

 
The survey performed by ORNL in 1978 focused on Building 8; which houses the rolling 
mills where most of the uranium and thorium was processed.  This survey also included an 
isotopic analysis of the cinders located below the steel floor plates in Building 8, but not the 
soils below the cinders.  
 
The survey performed by Ford, Bacon & Davis Utah, Inc. (FBDU), in 1981 also covered 
Building 8 and expanded the survey to some of the adjacent areas in Building 3 including the 
Forge Shop.  The survey report states that the uranium and thorium contamination is in the 
form of small metallic particles. 
 
The Preliminary Site Assessment performed by NYSDEC in 1996 focused on the Landfill 
Area.  It found radiation levels in excess of twice background along the eastern boundary of 
the Landfill Area, at locations near the mounded area within the Landfill Area, and at several 
locations between the railroad spurs.  It also identified groundwater with alpha concentrations 
in excess of allowable limits at the western edge of the Landfill Area, and surface water with 
elevated alpha radiation at the eastern edge of the Landfill Area.  
 
The surveys performed by the United States Environmental Protection Agency (USEPA) in 
1996 and 1997 identified more of the buildings and areas within the Excised Area that are 
contaminated.  The conclusions noted general low level contamination throughout many areas 
of the Excised Area, that there were localized high concentrations of contamination at a 
number of areas, and that the upper areas of some of the buildings were contaminated above 
background levels. 
 
The survey performed by Oak Ridge Institute for Science and Education (ORISE) in 1999 
included all of the buildings in the Excised Area and the exterior areas surrounding these 
buildings, including the area north of the Excised Area extending west to the Landfill Area, 
and in the Landfill Area.  It identified residual contamination of uranium and thorium in the 
soils and surfaces of most of the buildings in the Excised Area.  These contaminants were also 
found in the soils of the surrounding outdoor areas within the Excised Area, in the soils of the 
exterior area extending north of the Excised Area to the northern boundary of the Guterl Steel 
site and west to the Landfill Area’s eastern boundary, as well as within its boundary.  This 
exterior survey data included isotopic analysis of both surface, subsurface and borehole soil 
samples. 
 
The survey performed by NYSDEC in 1999 found additional surface and subsurface soil 
contamination from uranium and thorium north of the Landfill Area in the vicinity of the 
abandoned railroad spur.  It also documented that contamination extends approximately 400 
feet north of the northern boundary of the Landfill Area.  These contaminants were also found 
on the adjacent industrial property just west of the rail spur. 
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Together, these previous investigations demonstrate that a significant portion of the structures 
in the Excised Area are contaminated.  Significant levels of contamination were found on the 
surfaces, in the subsurface media, or on the equipment in Buildings 1, 2, 3, 4, 6, 8, 9 and 24.  
 
The contaminated media in these areas include the floor bricks, concrete floors and expansion 
joints, concrete trenches, the sediment in the trenches, the cinders covered by metal floor 
plates in Building 8, surface soils, and subsurface, brick walls, metal sheeting walls, 
equipment, and some overhead structures.  The locations of contamination in Buildings 1 and 
2 were limited to relatively small areas in comparison to the other building contamination 
areas.  
 
In general, the uranium and thorium contamination appears to be in the form of small metal 
particles or dust.  Even when the fixed level of contamination on metal surfaces throughout 
the buildings exceeds the allowable release criteria, the removable fraction of the 
contamination appears to be below the allowable release criteria for removable contamination.  
 
Where the amount of these contaminants is significant, either within the media volume, inside 
or on the surfaces of the various media or equipment, external exposure rates in excess of 
background levels are measurable.  Most of the resulting area dose rates at 30 centimeters 
from the surface are at or below the upper range of the background radiation levels for the 
Lockport region.  There are additional locations where these dose rates exceed levels 
requiring access control in Buildings 1, 2, 3, 4, 6, 8, 9 and 24. 
 
Many of the contaminated locations that were evaluated exceeded the allowable fixed 
contamination limits or the concentration limits for unrestricted release.  Evaluation of 
decontamination alternatives suggests that the fixed contamination is not readily removed 
without the use of more aggressive methods, such as chemical or mechanical treatments. 
 
These prior investigations also identify exterior areas at the Guterl Steel site with surface and 
subsurface soil contamination.  These include those areas around the buildings within the 
Excised Area, the area north of the Excised Area extending to the northern boundary of the 
Guterl Steel site and west to the eastern boundary of the Landfill Area, the Landfill Area itself 
and the areas adjacent to the railroad spur extending approximately 400 feet north of the 
northern boundary of the Landfill Area.  
 

2.4 Information on the Constituents of Potential Concern 

 
Based on an extensive review of the information available to Earth Tech, the COPCs 
identified for the Guterl Steel site under the FUSRAP are limited to uranium (U-238, U-235, 
and U-234) and thorium (Th-232).  It is Earth Tech’s opinion that there is adequate basis for 
this determination, and that there are no data gaps with regard to the identification of 
FUSRAP-eligible COPCs. 
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The majority of the MED/AEC Guterl Steel site operations involved the rolling and forming 
of natural uranium and natural thorium metals. There may have been operations in the latter 
years that involved some work on 2.5% enriched uranium and depleted uranium metals 
(ORNL, 1978). 
 

2.4.1 Investigative Areas 

 
Following development of the Conceptual Site Model (CSM), Earth Tech developed eight 
investigative areas (IAs) to address the evaluation of data gaps using logical, manageable 
components of the Guterl Steel site.  Figure 3 (Investigative Areas) shows the location of the 
IAs, which are described as follows: 
 

IA01 Excised Area – Building Surfaces and Interiors 
IA02 Excised Area – Building Exterior Areas 
IA03 Landfill Area 
IA04 NCIDA property (Allegheny Ludlum operations area, not including 

Excised Area or Landfill Area) 
IA05 Railroad Right-of-Way north of Guterl Site Proper 
IA06 Off-site Northeast Properties  
IA07 Groundwater 
IA08 Site Utilities (Sewers and Drains) 

 
Table 2.4.1-1 summarizes the data gaps by IA and includes recommendations for the data 
acquisition to address these gaps (USACE, 2006). The ORISE survey Figure 36 in 
Attachment 4 shows the approximate extent of the contamination that was identified by their 
work (ORISE, 1999). 
 

2.4.2 Natural Uranium 

 
The majority of the uranium work at the Guterl Steel site was performed on natural uranium. 
In natural uranium, the uranium isotopes include U-238, U-235, and U-234 and their natural 
abundance is generally stated as 99.275%, 0.72%, and 0.0054% by weight, respectively.  A 
number of historical investigations have shown that some separation of these isotopes may 
occur due to differing physical or chemical environmental conditions, thereby producing 
location dependent variation on these values.  
 
Initially, following uranium separation from the uranium-bearing ore, the uranium isotopes 
with measurable activities include the uranium isotopes from the uranium (U-238) and the 
actinium (U-235) decay series.  At separation, the U-234 from the U-238 series has activity 
equal to that of U-238.  The natural uranium U-235 activity is approximately 4.7% of the U-
238 activity.  
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Within a few days, Th-231 grows into equilibrium with the U-235 activity.  Within a few 
months, Th-234 and Pa-234m (metastable) from the U-238 series grow into equilibrium with 
the U-238 activity. These activities then remain stable for more than 10,000 years.  Only after 
100 years does the Th-230 along with the other decay products of the U-238 series, and the 
Pa-231 along with the other decay products of the U-235 series begin to grow into significant 
activities, relative to that of the uranium isotopes. 

Since it has been approximately 50 years since the last MED/AEC operations involving 
uranium at the Guterl Steel site, the natural uranium COPCs are U-238, U-234 and U-235.  
The expected activity relative to U-238 for these COPCs is stated above.  Attachment 1 
presents this in more detail. 
 
2.4.3 Enriched Uranium 
 
Some of the later MED/AEC operations may have included uranium enriched in U-235 to 
2.5% of U-238 by weight (ORNL, 1978).  The enrichment process increases the abundance of 
all of the uranium isotopes with mass less than that of U-238.  As a result, the percentages of 
both the U-235 and the U-234 are increased relative to that of the U-238.  The activity ratios 
are expected to be U-235 at 16.5% and U-234 at 393% of the U-238 activity.  Attachment 1 
presents this in more detail. 
 

2.4.4 Depleted Uranium 

 
The same enrichment process described above also depletes the feed material in uranium 
isotopes with mass lower than U-238, thereby creating depleted uranium.  For such case, the 
activity ratios are expected to be U-235 at approximately 1.3% and U-234 at approximately 
16.7% of the U-238 activity.  Some of the later MED/AEC operations at the Guterl Steel site 
involved depleted uranium (ORNL, 1978).  Attachment 1 shows additional information on 
depleted uranium. 
 
2.4.5 Natural Thorium 
 

Unlike some of the decay products in the uranium and actinium series that are characterized 
by a long half-life which slows down the generation of all subsequent decay daughters for an 
extended time, the natural thorium series is characterized by decay products that all have 
relatively short half-lives.  Following thorium separation from the thorium bearing ore, the 
daughter products in the thorium decay series begin to grow into equilibrium with the activity 
of the Th-232 parent. Within 60 years from separation, all of the daughter products are 
essentially in equilibrium with the Th-232 activity.  
 
It has been approximately 50 years after the last MED/AEC operations involving thorium at 
the Guterl Steel site.  The thorium COPCs are Th-232 and Th-228.  In addition to Th-228, the 
other thorium series (Th-232) decay daughters include Ra-228, Ac-228, Ra-224, Rn-220, Po-
216, Pb-212, Bi-212 and Po-212.  At this time, the activity produced for each of these decay 
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daughters is essentially equal to that of Th-232.  The Th-232 and Th-228 activities should be 
equal.  The activity ratios relative to Th-232 for the other thorium series decay products at the 
Guterl Steel site are subject to change by movement through the environment, according to 
their individual physical and chemical characteristics.  
 
Additional information on thorium is included as Attachment 1. 
 
2.4.6 Other Radionuclides 
 

The levels of radium detected in other investigations are consistent with background or 
naturally-occurring levels of radioactive materials typically associated with steel mill 
operations (ORNL 1978, FBDU 1981, ORISE 1999).  Radon and radon daughters were 
sampled in Building 8 and found to be less than 4 picocuries per liter of air (ORNL 1978). 
Building 8 appears to have the largest volume and highest concentrations of elevated 
subsurface radioactive contamination at the Guterl Steel site.  
 
No evidence has been found at this time indicating that any other MED/AEC radioactive 
materials were processed at the Guterl Steel site.  
 
2.4.7 Radioactive Material Concentration and Contamination Levels  
 
The levels of radioactive material contamination reported in the ORISE and FBDU surveys at 
the Guterl Steel site are shown in the tables below for the interior surface soils, the covered 
cinders in Building 8, the building surfaces, the exterior soils, and the sediments, respectively.  
The USACE Summary of Historical Analytical Data includes a comprehensive tabulation of 
this data with figures (USACE, 2005). The detail data from these prior investigations were 
summarized in tables for inclusion in the DGAR (USACE, 2006).  The following tables from 
Earth Tech, 2006; FBDU, 1981; and ORISE, 1999 are included in Attachment 3 to illustrate 
the range of the amounts of radioactive materials that are present at the Guterl Steel site. 
 

• DGAR Table 2.3.1-14 Summary of Interior Surface Soil Concentrations  
• FBDU 1981 Table 4-3 Cinder Sample Concentrations at Former Simonds Site  
• DGAR Table 2.3.1-15 Summary of Interior Surface Activity Levels  
• DGAR Table 2.3.2-3 Summary of Exterior Soil Concentrations  
• ORISE Table 11 Radionuclide Concentrations in Sediment Samples  

 
ORISE Figure 36, included in Attachment 4, shows the approximate extent of the 
contamination found in excess of the screening levels that were used for conduct of that 
survey (ORISE, 1999). 
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2.4.8 Radiation Exposure Levels 
 
Exterior gamma background levels in the geographic region around the Guterl Steel site 
average 8 microroentgens per hour (µR/h).  Gamma exposure rates for the exterior areas of 
the Guterl Steel site range from 3 to 50 µR/h (ORISE, 1999). 
 
The ORISE 1999 survey also identified elevated levels of beta and gamma radiation exposure 
rates in Buildings 1, 2, 3, 4, 6, 8, 9, and 24.  No elevated gamma radiation levels were located 
in Buildings 5 or 35. No other building survey data were reported.  The following table from 
the ORISE survey is included in Attachment 3 to show the range of gamma exposure rates 
by building.  
 

• ORISE Table 10. Summary of Exposure Rates Guterl Specialty Steel Corporation  
 
The ORISE survey also identified numerous interior and exterior locations with elevated beta 
and gamma readings above background levels.  These were generally found to be due to the 
presence of localized uranium and/or thorium materials on or near the surface.  
 
The maximum gamma radiation level noted by the ORNL survey in Building 8 was 48 µR/h 
near the 10-inch furnace (ORNL, 1972).  The maximum beta-gamma reading was 42 millirads 
per hour (mrad/h) at a point under a floor plate near the old quench tank area.  The highest 
beta-gamma dose rate on the 16 inch rolling mill was 3.5 mrad/h.  Measurements taken on the 
walls, beams, rafters and ceilings were less than 0.01 mrad/h and measurements taken outside 
of the survey grid were between 0.01 and 0.04 mrad/h. 
 
The FBDU survey noted a 300 µR/h reading on a spot under a step to the raised cinder bed 
area of Building 8.  It reported that the levels decreased to 48 µR/h at 10 feet away from the 
spot, and further decreased to background beyond this distance.  It also reported gamma 
readings in the overhead walkway between 14 and 16 µR/h, except that levels of 
approximately 21 µR/h were detected within 12 inches of the northern-most ventilation hoods 
(FBDU, 1981). 
 

2.5 Scope of Work 

 
This RPP for the former Guterl Specialty Steel Corporation is intended to only support the 
acquisition of field data during the proposed Remedial Investigation phase.  The USACE SOW 
descriptions of the subtasks under Task 5 are provided here along with additional information 
that is relevant to the RPP. 
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2.5.1 Gamma Walkover Survey 

 
In order to evaluate the usability of the ORISE 1999 radiological data, and to aid the selection 
of soil sampling locations, a gamma walkover survey will be performed at Guterl Specialty 
Steel Corporation Site prior to the commencement of sampling and other field work.  The 
amount of the survey coverage is proposed in the separate Gamma Walkover Survey Plan 
(GWSP).  Where possible, gamma activity data will be collected concurrently with global 
positioning data. The GWS will be conducted in accordance with the requirements of this 
SSHP.  The GWSP is provided as a separate document in accordance with the Task 5 SOW. 
 
2.5.2 Soil Sampling 
 

Earth Tech will collect soil samples, which will include surface and subsurface soils.  The 
combination of existing data and the data collected for this task will be adequate to delineate 
the nature and extent of soil contamination at the Guterl Steel site, and the fate and transport 
of materials will be defined.  The results will be used to support the risk and dose 
assessments. 
 
2.5.3 Groundwater Monitoring Well Installation and Groundwater Sampling 
 

Earth Tech will install groundwater monitoring wells and sample groundwater to assess 
hydraulic and chemical factors at the Guterl Steel site.  The combination of existing data and 
the data collected for this task will be adequate to delineate the nature and extent of 
groundwater contamination at the Guterl Steel site, fate and transport of materials, and the 
results will be used to support the risk and dose assessments. 
 
2.5.4 Surface Water and Sediment Sampling 
 

Earth Tech will collect surface water and sediment samples from selected locations on the 
Guterl Steel site.  This task will be performed to delineate the nature and extent of surface 
water and sediment contamination at the Guterl Steel site.  The results will be used to support 
the risk and dose assessments.  
 
2.5.5 Guterl Steel Site Structure Scanning and Swipe Sampling 
 

Earth Tech will evaluate the Guterl Steel site structures for COPCs.  This will include scan 
and swipe (smear and wipe) samples to determine the nature and extent of radiological 
contamination in and on building floors, walls, ceilings, roofs, and equipment.  The 
combination of existing data and the data collected for this task will be adequate to delineate 
the nature and extent of contamination at the Guterl Steel site and in the buildings and 
equipment of the Guterl Specialty Steel Corporation site.  The results will be used to support 
the risk and dose assessments. 
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2.5.6 Sample Preparation and Analysis 
 

Earth Tech will set up a field laboratory facility for the preparation and radiological analysis 
of soil, groundwater, surface water, sediments and swipe samples.  The results of these 
samples will provide rapid-response results to determine and guide further survey and 
sampling activities. 
 
2.5.7 Preliminary Site Preparation for Site Access 
 

The following additional tasks will be performed in support of planned Guterl Steel site 
activities: 
 

• Mobilization/Demobilization:  Mobilization and demobilization represent limited 
pre- and post-task activities.  These activities include driving to and from the 
Guterl Steel site; initial site preparations, such as set-up of the generator, trailer, 
field laboratory, and sanitary facilities; and post-work activities, such as removing 
the temporary facilities, files and office equipment, and general housekeeping. 

• Utilities Identification:  Various forms of aboveground/underground utility lines or 
pipes may be encountered during subsurface soil sampling or groundwater well 
installation.  Prior to the start of invasive site operations, all utilities must be 
located with the Underground Facility Protection Organization (UFPO) (800-962-
7962).  

• Equipment Decontamination:  Earth Tech and subcontractor personnel will 
perform decontamination of equipment used to perform work within controlled 
work areas. 

• Investigative-Derived Waste (IDW) Management:  IDW will be collected and 
categorized as non-hazardous or hazardous.  Potentially hazardous IDW (e.g., 
purge water, decontamination fluids, soil cuttings, and disposable protective 
clothing, and dedicated disposable sampling equipment) will be tested and 
characterized for disposal.  Non-hazardous IDW (i.e., normal trash) will be 
disposed of in a timely fashion during fieldwork.
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3 HAZARD/RISK ANALYSIS 

 
Prior to work being conducted on a project that involves the potential for exposure of 
individuals to radiation or radionuclides, a task hazard analysis will be performed for each 
task.  This analysis will include an assessment of the potential hazard and specific means by 
which each hazard will be mitigated during task performance.  These analyses have been 
completed and are provided in Attachment D to the SSHP.  These analyses will be utilized in 
completing RWPs and will be provided to all affected Guterl Steel site workers. 
 

3.1 General Radiological Hazards and Risk 

 

Previous surveys at the Guterl Steel site have identified the presence of uranium and thorium 
contamination in soils, on building surfaces and equipment at levels that exceed background 
soil concentrations and background radiation levels.  The radiological hazards at the Guterl 
Steel site will be controlled through the issuance of specific RWPs that identify the 
radiological hazards associated with the task, and which specify the controls required to 
conduct the work in a manner that minimizes the risks from ionizing radiation.  The non-
radiological hazards and risks for these tasks are addressed through the conduct of a general 
Task Hazard Analysis (THA), as described in the SSHP. 
 
The radionuclides of the uranium, actinium and thorium series produce alpha, beta and 
gamma emissions.  Generally, the regulatory limits for these materials are typically based on 
the assumption that all of the daughter products are in equilibrium with the activities of the 
series parent.  Given that the radioactive decay products present since separation from the ore 
do not include those below U-234, this assumption is conservative for application to the 
uranium contamination at the Guterl Steel site. 
 
Since the uranium, actinium, and thorium series are of primordial origin, the parents and their 
daughter products exist in nature and can be found in the soils in and around the Guterl Steel 
site.  Averages of the ambient concentrations of these materials in unaffected areas are 
typically used to specify the environmental background levels.  The radiation emissions from 
the presence of uranium and thorium materials produce direct radiation exposure from the 
soils in the areas that constitutes part of the external radiation dose caused by terrestrial 
radiation. 
 

3.2 Hazards and Risks from Uranium and Thorium 

 

Uranium and thorium are both naturally-occurring radioactive materials.  Uranium and 
thorium metal is derived from ore mineral deposits.  These deposits are mined and processed 
primarily for use as fuel in nuclear power reactors.  Naturally-occurring uranium deposits 
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contain over 99 weight percent U-238 with small amounts of U-235 (~0.7%) and U234 
(~0.005%).  

Enriched uranium is produced by increasing the concentration of U-235.  The potential 
enriched uranium at Guterl is thought to be enriched in U-235 to 2.5% by weight.  DU is the 
natural uranium left over from the extraction of U-235.  

The alpha radiation of the uranium isotopes U-238, U-235, and U-234 presents a radiation 
hazard from ingestion or inhalation of these different types of uranium.  The beta radiation 
from the short-lived Th-234 and Pa-234m daughters, together with the weak gamma radiation 
emitted by these nuclides, presents an external radiation hazard.  

The radionuclides in the thorium series also emit alpha, beta and gamma radiations.  As with 
uranium, the alpha radiation from the thorium decay series presents a radiation hazard from 
ingestion or inhalation of thorium and the beta radiation together with the gamma radiation 
emitted by the nuclides of the thorium series presents an external radiation hazard.   

Attachments 1 and 2 include additional information on the radioactivity of the uranium and 
thorium at the Guterl Steel site. 
 
Exposure to these materials in a loose form can result in an uptake and internal deposition 
through contact, ingestion, or inhalation.  For these materials, the target organs are the 
kidneys for uranium and the bone for thorium.  
 

3.2.1 External Exposure to Beta and Gamma Radiation 
 

Beta radiation particles are readily stopped by thin layers of material, with protective clothing 
useful for reducing exposure to very low levels.  Although more penetrating than alpha, beta 
radiation energies of up to 70 kilo-electron volts (keV) will be stopped by protective clothing 
or within the outer dead skin layers.  Beta radiation protection for eyes and sensitive areas will 
be used to minimize internalization.  Gamma radiation will penetrate a significant thickness of 
material, with protective clothing of insignificant value for the reduction of exposure.  
Methods of reducing exposure to gamma radiation include minimizing time spent near the 
material, maintaining sufficient distance from any significant sources, and introducing 
shielding materials between sources and personnel. 

 

3.2.2 Inhalation of Radionuclides 
 

Interior or exterior surfaces of equipment and structures may have removable, dispersible 
contamination.  Appropriate engineering controls such as containments, ventilation systems, 
administrative controls, and respiratory protective equipment will be used as necessary during 
specific activities to minimize potential inhalation or ingestion by workers.  Selection of 
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appropriate protective measures will be based upon results of surveys and sampling before 
and during work activities. 

 

3.2.3 Ingestion of Radioactive Contaminants 
 

Ingestion can occur by contact and transfer from contaminated surfaces or by inhalation 
followed by transfer from the bronchia to the esophagus.  Methods of minimizing internal 
exposures via ingestion include conducting contamination measurements when leaving 
potentially contaminated areas, maintaining good work practices and good hygiene during the 
project, prohibiting acts with an increased likelihood of ingestion, and wearing appropriate 
PPE. 

 
The greatest health risk from large intakes of uranium is toxic damage to the kidneys, 
because, in addition to being weakly radioactive, uranium is a toxic metal.  Due to its 
radioactivity, uranium exposure may also increase the risk of getting certain types of cancer.  
Since uranium tends to concentrate in specific locations in the body, risk of cancer of the bone 
and/or liver, and blood diseases (such as leukemia) are increased.  Inhaled uranium increases 
the risk of lung cancer. 

If inhaled as dust, some thorium may remain in the lungs for long periods of time, depending 
on the chemical form.  If ingested, thorium typically leaves the body through feces and urine 
within several days.  The small amount of thorium left in the body will enter the bloodstream 
and be deposited in the bones where it may remain for many years.  There is some evidence 
that the body may absorb thorium through the skin, but that would not likely be the primary 
means of entry.  

The number of alpha and beta emissions from the many decay products within the thorium 
series, and the presence of blood-forming tissues within the bone, mean that the potential 
radiation risk for the internal deposition of thorium is significantly greater than that for 
uranium.  As a result, the regulatory limits for allowable levels of surface contamination and 
airborne concentrations for the thorium series are significantly lower than those for the 
uranium series. 

Depending on the amount of materials and the proximity to the location of these materials, the 
beta and gamma emission can also produce external radiation doses to workers in excess of 
background radiation levels.  Based on the survey data from the previous investigations, most 
of the general area dose rate conditions are not significantly above background conditions 
such that they pose a significant risk to workers.  However, there are locations where the soils, 
the building surfaces, some structures, and some pieces of equipment have radiation levels 
that are significantly above the background levels and in excess of levels that require control 
for regulatory compliance.  
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The sampling results from the previous investigations typically show that the Th-232 
concentrations are relatively low compared to that of U-238.  This suggests that the uranium 
contamination release limits might be appropriate of use at the Guterl Steel site.  However, 
there are known locations with significant thorium levels including the areas around the 
Building 6/8 loading dock, in the area north of the landfill, and off site on the “Lombardi” 
property. Without isotopic analyses that demonstrate that thorium is not present at levels of 
concern, the more restrictive regulatory limits for thorium will be used at the Guterl Steel site 
for conducting contamination release surveys and for monitoring airborne radioactivity.  If the 
relative concentration of the uranium and thorium can be determined, an applicable limit may 
be established by using the sum of the fractions method, subject to approval of the Earth Tech 
health physicist. 
 
The previous investigations demonstrate that uranium and thorium contamination exists 
throughout the interior and exterior areas of the Excised Area and in the surrounding areas, 
including the Landfill Area and those areas adjacent to the railroad spur north of the Landfill 
Area.  As a result, the characterization survey personnel in these areas will be exposed to 
these hazards and the associated risks.  The specific characterization survey tasks and hazards 
are addressed in the following sections.   
 

3.3 Task Specific Radiological Hazards and Risk 

 
3.3.1 Gamma Walkover Survey 
 
The Gamma Walkover Survey (GWS) generally involves continuous walking across the site 
on parallel lanes separated by 3 feet in order to cover the entire exterior area of the site.  This 
work is non-intrusive, other than placing pin flags or surveyor stakes in the surface soils to 
place equipment, demarcate survey coordinates, or note locations of interest. 
 
This task will involve exposure of the GWS workers to low levels of external radiation 
emissions from the contaminated soils in the exterior areas of the Guterl Steel site.  The soil 
contamination also poses the potential for personal contamination from direct contact with the 
contaminated soils.  The levels of external exposure are expected to be less than three times 
the background levels. The cumulative human health risk from these hazards is low. 
 
3.3.2 Soil Sampling 
 
Soil sampling is an intrusive survey process with the associated risks of subsurface hazards.  
Advance consideration must be given to the potential impacts on building structural integrity, 
the presence of subsurface utilities, and other characterization survey efforts.  Given the 
history of this Guterl Steel site, the preparations should be in place to mitigate hazards of 
unexpected subsurface materials.  
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Surface soil samples will typically be collected with trowels.  Subsurface soil samples will be 
collected with augers, split spoons, or direct push devices.  The sampled volumes will be 
stirred or otherwise mixed to homogenize the sample prior to placing it in a sample container.  
The sample container will be sealed and marked for subsequent analysis.  
 
All of these sampling tasks involve the potential for exposure to low levels of external 
exposure as well as the potential for internal exposure from personal contamination resulting 
from direct contact or inhalation of airborne radioactivity produced during the sample 
collection process.  The levels of external exposure are expected to be less than three times 
the background levels. Internal and external controls will be used to make certain that the 
cumulative human health risk from these hazards is low. 
 
In addition to the above general hazards associated with the above activities, soil sampling in 
the cinder area of Building 8 requires the removal of the steel floor plates that were originally 
placed to reduce the spreading of radioactive contamination from the cinders.  This activity 
will pose a lifting hazard as well as a contamination hazard, and will require the advance 
designation and preparation of a lay-down or stacking area that does not interfere with the 
balance of the characterization survey activities. 
 
3.3.3 Groundwater Sampling  
 

Earth Tech will install groundwater monitoring wells, and will assess the hydraulic and 
radiological factors at the Guterl Steel site.  The combination of existing data and the data 
collected for this task will be adequate to delineate the nature and extent of groundwater 
contamination at the Guterl Steel site, and the fate and transport of materials.  The results will 
be used to support the risk and dose assessments.  The existing groundwater data only 
includes elevation data.  
 
These sampling activities will involve exposure to low levels of external radiation and the 
potential for personal contamination from direct contact with the samples or the Guterl Steel 
site structures.  The human health risk from these activities is low, but will be addressed to 
minimize potential. 
 

3.3.4 Surface Water and Sediment Sampling 

 
Earth Tech will collect surface water and sediment samples.  This task will be performed to 
delineate the nature and extent of surface water and sediment contamination at the Guterl 
Steel site.  The results will be used to support the risk and dose assessments. 
 
These sampling activities will involve exposure to low levels of external radiation and the 
potential for direct contact with the Guterl Steel site structures or the samples.  The 
cumulative human health risk from these hazards is low, but will be addressed to minimize 
potential. 
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3.3.5 Guterl Steel Site Structure Surveys 

 
Earth Tech will evaluate the Guterl Steel site structures for the presence of the COPCs.  This 
will include scanning surveys, direct static counts, and wipe samples to determine the nature 
and extent of radiological contamination in and on building floors, walls, ceilings, roofs, and 
equipment.  It may also involve taking volumetric samples of various media such as roofing, 
floor bricks, fire bricks and concrete structures.  
 
The combination of existing data and the data collected for this task will be adequate to 
delineate the nature and extent of contamination at the Guterl Steel site and in the buildings 
and equipment of the Guterl Specialty Steel Corporation site.  The results will be used to 
support the risk and dose assessments. 
 
The scanning surveys for a given sampling location will generally be conducted by slowly 
moving a beta-sensitive detector held within 1 centimeter (cm) of the surface of interest while 
noting the detector’s audible output.  The audible output facilitates selection of the location 
within the scanned area to take a direct static count and a wipe sample that is representative of 
the scanned area.  
 
Wipe samples can be negatively impacted by rough surfaces, wet or oily conditions, and 
excessive dust levels.  The media sampling can be an intrusive process and may require 
cutting, sawing, chipping, coring, or drilling to collect representative samples.  
 
All of the above measurement and sampling tasks involve the potential for exposure to low 
levels of external exposure above background levels as well as the potential for internal 
exposure from personal contamination resulting from direct contact or inhalation of airborne 
radioactivity produced during the conduct of the measurements or the sampling.  
 
The internal exposure hazards will be controlled by the use of work practices, PPE, and 
monitoring.  The levels of external exposure are expected to be less than three times the 
background levels.  As a result, the cumulative human health risk from these hazards is low. 
 

3.3.6 Sample Preparation and Analysis 

The on-site laboratory facility will involve preparation as well as analysis of field samples.  
This will require contamination control of surface contamination to prevent airborne 
contamination and the contamination of the counting room facilities and equipment, and 
cross-contamination of samples.  A high-level of cleanliness within this facility is essential for 
reliable radioanalytical results and achieving ALARA objectives for personnel.  The 
cumulative human health risk from this activity is low. 
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3.3.7 Preliminary Preparation for Site Access and Ancillary Tasks 
 

A number of ancillary tasks will be conducted in support of the actual conduct of the 
characterization survey as defined by the contract’s Scope of Work.  These tasks include the 
following: 
• Mobilization/Demobilization:  Mobilization and demobilization represent limited pre- and 

post-task activities.  These activities include driving to and from the Guterl Steel site; 
initial site preparations, such as setup for the field lab trailer and sanitary facilities; 
establishing preliminary access controls, and post-work activities, such as securing any 
waste materials to be left on-site; removing files and office equipment and general 
housekeeping.  With proper RWP controls for the on-site activities and sufficient radiation 
protection coverage during the conduct of these tasks, the associated human health 
radiological risk is low. 

 
• Site Safety:  A number of the site safety issues will have to be addressed prior to conduct 

of the characterization surveys to assure safe access inside and around the buildings.  This 
includes inspections of supervisor conduct, non-intrusive building inventories and 
performing industrial hygiene and radiation surveys for developing Guterl Steel site-
specific THAs and RWPs for the conduct of the characterization survey tasks.  As a result 
of the unknown initial conditions, the radiological hazards include external and internal 
exposure to the COPCs.  With proper RWP controls to support the initial entry into each 
area and sufficient radiation protection coverage during the conduct of these tasks, the 
associated human health radiological risk is low.  

• Clearing: Some vegetation will need to be cleared for the conduct of some of the exterior 
site characterization surveys.  The hazards and human health risk should be comparable to 
those of the GWS plan activities. 

• Site Civil Survey: Earth Tech and its subcontractor personnel will perform site surveys to 
establish the survey coordinates of the major features at the Guterl Steel site for 
correlation of survey data to site specific locations.  The hazards and risk should be 
comparable to those of the GWS plan activities. 

• Equipment Decontamination: Earth Tech personnel will perform radiological 
decontamination of equipment used to perform work within controlled work areas.  The 
hazards and human health risk should be comparable to a combination of those for the soil 
sampling, the site structure, and the water and sediment characterization surveys.  The 
potential exists for airborne contamination and solid and liquid low-level radioactive 
waste management will be required.  With proper RWP controls and sufficient radiation 
protection coverage during the conduct of these tasks, the associated human health 
radiological risk is low. 

• Investigative-Derived Waste (IDW) Management:  IDW will be collected and categorized 
as non-hazardous or hazardous.  Potentially hazardous IDW (purge water, 
decontamination fluids, swipes and soil cuttings) will be tested and characterized for 
disposal during the site characterization survey phase of the project. Non-hazardous IDW 
(normal trash) will be disposed of in a timely fashion during fieldwork.  The associated 
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hazards are comparable to those of the sampling tasks including the potential for airborne 
radioactivity.  The risk to human health is low.  

• Secure Facilities: Upon exit, any material storage areas and the facility access points will 
need to be secured.  The hazards are minimal for these tasks and the human health risk is 
low. 
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4 STAFF ORGANIZATION, QUALIFICATIONS AND RESPONSIBILITIES 

 
The organization chart for this project is included in the Field Sampling Plan.  The 
organizational structure and responsibilities for radiation protection originate with the 
individual worker and go through the Earth Tech Site RSO and the SSHO to the PM.  The 
Site RSO will be continually on site to implement and enforce the radiation health and safety 
procedures outlined in this document.  In addition, a Certified Health Physicist (CHP) will be 
a part of the Earth Tech team for investigative studies and/or site characterization activities 
involving radioactivity.  This person will be knowledgeable of site activities and review 
critical documents associated with the project.  The CHP will also be experienced in 
radioactive waste handling/disposal operations, and will be responsible for the development 
and proper implementation of radiation protection strategies. 
 
The RSO will be responsible for the overall radiological health and safety of site project 
personnel.  The Site RSO and the SSHO will enforce the requirements of this site RPP for site 
personnel.  The Site RSO will develop and implement operating procedures based on the site 
RPP that will keep occupational radiation doses and doses to the public ALARA.   
 

4.1 Specific Responsibilities  

 

4.1.1 Project Manager, James Kaczor 

 
The assigned Earth Tech PM has overall responsibility for assuring that the work is conducted 
in accordance with the requirements of Contract Documents and applicable regulations.  The 
PM is responsible for communication and information exchange with the USACE Guterl PM, 
and will officially represent Earth Tech in all project-related activities.  The PM's radiological 
responsibilities are as follows: 
• Be aware of the radiological exposure conditions for the job tasks under his direction; 
• Ensure that the personnel under his direction are provided with the proper radiation 

protection training, equipment and have the specific knowledge concerning the details of 
the job assignment; 

• Ensure that the personnel under his direction adhere to the radiological protection rules, 
regulations, and procedures.  Counsel and/or recommend retraining or disciplinary action 
for those personnel who violate radiological protection rules, regulations or procedures; 

• Frequently observe jobs in progress to ensure adherence to the radiological protection 
rules, regulations, and procedures and to recommend changes to the radiation protection 
program as needed to reduce radiation exposure; and 

• Direct and supervise the daily operations of the project team, including technicians, 
laborers, and subcontractors. 
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4.1.2 Site Supervisor, Jeff Hall 

 

The site supervisor has the overall responsibility and authority to direct work operations at the 
job site according to the provided work plans.  The PM may act as the site supervisor while on 
site. 
 
The site supervisor is responsible for: 

• Discussing deviations from the work plan with the SSHO and PM.  
• Discussing safety issues with the PM, SSHO, and field personnel.  
• Assisting the SSHO with the development and implementation of corrective actions 

for site safety deficiencies.  
• Assisting the SSHO with the implementation of this SSHP and ensuring compliance.  
• Assisting the SSHO with inspections of the site for compliance with this SSHP and 

applicable SOPs.  

 

The site supervisor has authority to: 
• Verify that all operations are in compliance with the requirements of this SSHP, and 

halt any activity that poses a potential hazard to personnel, property, or the 
environment.  

• Temporarily suspend individuals from field activities for infractions against the SSHP 
pending consideration by the SSHO, the Safety and Health Manager (SHM), and the 
PM.  

 

In addition to being Hazardous Waste Operations and Emergency Response (HAZWOPER)-
qualified, the Site Supervisor has completed the 8-hour HAZWOPER Supervisor Training 
Course in accordance with 29CFR1910.120 (e)(4) and US Department of Energy (DOE) 
Radiation Worker I (expiration date May 17, 2007). 
 

4.1.3 Health Physicist, Kenneth Krieger 

 
The Earth Tech Health Physicist (HP) is certified by the American Board of Health Physics 
or, at a minimum, is qualified by education, experience, and training that include special 
health physics studies and acquired demonstrated competence in the practice of health 
physics.  The HP is responsible for the development, implementation, and overall 
administration of RPP.  The HP reports directly to the PM.  Changes made to the RPP will 
require the concurrence of the Site Safety Manager, the Site Project Manager, and the HP. 
 
Earth Tech’s designated HP for the characterization survey work at the Guterl Steel site is 
Kenneth Krieger, M.S. in Health Physics and Certified Health Physicist (CHP).  He will be 
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responsible for assessing and assigning qualified staff for the balance of the health physics 
staff, once the project schedule is committed.  
 
The Earth Tech HP will accept the following specific responsibilities: 
• The certified health physicist interfaces with the health physics staff, management, and the 

workers as necessary to make sure the radiological and technical aspects of the project 
meet all applicable standards and regulations.   

• Providing recommendations to the PM and the RSO to ensure control and elimination of 
existing and potential radiological hazards; 

• Perform site audits and inspections as necessary to ensure compliance with radiation 
protection rules, regulations, and procedures; 

• Function in an advisory capacity to assist personnel in carrying out their radiation 
protection responsibilities; 

• Stop work if conditions indicate that a potential exists for an unanticipated and/or 
excessive radiation exposure to site personnel or the general public, or if an individual 
violates the radiation protection rules, regulations, or procedures in a manner that may 
adversely affect personnel working at the site or the general public;  

• Oversee and verify analysis of soil samples using a portable gamma-spectrometer prior to 
shipment; 

• Set-up of environmental air sampling equipment and collection of perimeter air samples 
during the characterization; and 

• Implement, audit and validate instrument calibrations and the appropriateness of 
calibration sources, methods, records and procedures. 

 

4.1.4 Radiation Safety Officer, Thomas Fontaine 

 
The Earth Tech Site RSO is a competent staff member who by formal education and 
experience has proficiency in the area of operational health physics.  The RSO oversees the 
daily operations and administers the operational aspects of the radiological field activities.  
The RSO reports to the Site Project Manager.  An Alternate RSO will be designated to assure 
the continuity of the RPP administration in the event that the RSO is absent from the site. 
 
The Site RSO has primary responsibility for the technical adequacy and correctness of the 
radiation protection and ALARA programs (as specified in Section 1), and for ensuring 
compliance with radiation protection rules, regulations, and procedures.  The Site RSO will be 
charged with the following specific responsibilities: 
• Implement and maintain the radiation protection program, including applicable 

procedures;  
• Monitor and evaluate the radiological status of the site.  Routinely report the radiological 

status of the project to the PM; 
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• Make recommendations for the control and minimization to acceptable levels of existing 
and potential radiological hazards; 

• Issue dosimetry devices and maintain personnel dosimetry records, as appropriate; 
• Function in an advisory capacity to assist personnel in carrying out their radiation 

protection responsibilities; 
• Approve RWPs and advise in the selection of PPE for radiological work; 
• Stop work if conditions indicate that a potential for an unanticipated excessive radiation 

exposure to personnel or to the general public exists or that an individual violates the 
radiation protection rules, regulations, or procedures which may adversely affect 
personnel working at the site or the general public; 

• Ensure that radiation exposures are ALARA; 
• Assist in providing required reports of personnel exposures to individuals and to the 

applicable regulatory agencies in coordination with the Earth Tech’s corporate safety 
organization; 

• Implement and maintain records of radiological surveys and evaluations; 
• Ensure adequate radiation safety training is provided to all project personnel and maintain 

documentation; 
• Prepare, implement, and maintain a radiological respiratory protection program, as 

necessary; 
• Arrange all necessary services for bioassay analysis, as appropriate; 
• Arrange maintenance and calibration service and maintain associated records for radiation 

survey instruments used at the site; 
• Ensure that all required radiation monitoring is performed at the work site; 
• Ensure that occupational medical monitoring is provided for workers who may come in 

contact with radiologically contaminated material; 
• Perform periodic safety and quality reviews and monitoring activities of project operations 

to ensure compliance with this RPP and the SSHP; 
• Review planned site activities and implement safety procedures to ensure safe 

performance and completion of work; 
• Assist in the review and interpretation of analytical results for radiological samples; and  
• Manage the Site Radiation Safety Program for potentially changing conditions. 
 

4.1.5 Health Physics Technicians 

 
The Health Physics Technicians (HPTs) assigned to the project are qualified by training and 
experience in the area of health physics to assist in data collection, routine surveys, and 
collection of samples in radiological controlled facilities.  The HPTs work under the direction 
of the RSO for routine administration of the RPP. 
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HPTs that are properly trained in accordance with the requirements of NRC, ANSI N3.1-1991 
and Earth Tech’s corporate safety and radiation protection requirements will be utilized to 
perform health physics monitoring and surveys.  The training requirements for the Radiation 
Site Workers are discussed in more detail in Section 5.  The RSO and HP will approve the 
competency of each assigned technician based on their past radiological experience and 
training.  The specific responsibilities of health physics technicians are as follows: 
• Implement the radiation protection program under the direction of the RSO; 
• Conduct radiological monitoring and surveys as required by project operations and as 

necessary to ensure the protection of workers and the general public; 
• Implement and enforce RWP requirements in areas under their control; and  
• Stop work when necessary to maintain a safe radiological and industrial work area. 
 

4.1.6 Radiation Site Workers 

 

All personnel entering RCAs will be considered a  Radiation Site Worker” since they may be 
occupationally exposed to ionizing radiation.  Prior to entering the RCA, each individual 
Radiation Site Worker will have successfully completed an 8-hour Radiation Site Worker 
training course. If prior Radiation Site Worker training was not site specific, additional 
project-specific training will be given that addresses the site-specific radiological issues at the 
Guterl Steel site.  The RSO may waive this requirement based on the worker’s specific 
experience, task assignments and familiarity with the site.  The RSO must document this 
waiver in writing and file in the on-site project files.  Each individual is responsible for 
demonstrating familiarity with the radiation protection program, for strict adherence to the 
radiation protection rules and regulations, and for minimizing radiation exposure to the 
maximum extent practical. 

 
Responsibilities of Radiation Site Workers associated with this project include, but are not 
limited to: 

• Understanding and abiding by the policies and procedures specified in the SSHP, RPP, 
and other applicable safety policies, and clarifying those areas where understanding is 
incomplete; 

• Providing feedback to health and safety management relating to errors, deficiencies or 
omissions and modifications in the SSHP, RPP, or other safety policies; and 

• Notifying the SSHO, in writing, of unsafe conditions and acts at the site. 

 

The health and safety authority of each employee assigned to the site includes the following: 
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• The right to refuse to work and/or stop work authority when the employee feels that 
the work conditions are unsafe (including subcontractors or team contractors), or 
where specified safety precautions are not adequate or fully understood (see SH&E 
206, Stop Work Authority); 

• The right to refuse to work on any task or operation where the safety procedures 
specified in this SSHP or other safety policies are not being followed; and 

• The right to contact the RSO, the SSHO or Earth Tech’s corporate SHM at any time to 
discuss potential concerns. 

 

All Radiation Site Workers will be HAZWOPER-qualified, Radiation Site Worker-qualified, 
and complete all other necessary training and medical surveillance required by this SSHP and 
the RPP. 
 

4.1.7 Subcontractors 

 
The requirements for subcontractor selection and subcontractor safety responsibilities are 
outlined in SH&E 207, Contractor and Subcontractor SH&E Requirements. Each Earth Tech 
subcontractor is responsible for assigning specific work tasks to their employees.  Each 
subcontractor's management will provide qualified employees and allocate sufficient time, 
materials, and equipment to safely complete assigned tasks.  In particular, each subcontractor 
is responsible for equipping its personnel with any required PPE, unless otherwise agreed 
upon in writing. 
 
Earth Tech requires each subcontractor to be an expert in the aspects of the work operations 
for which they are tasked to provide, and each subcontractor is responsible for compliance 
with the regulatory requirements that pertain to those services.  Each subcontractor is 
expected to perform its operations in accordance with its own unique safety policies and 
procedures, in order to ensure that hazards associated with the performance of the work 
activities are properly controlled.  Copies of any required safety documentation for a 
subcontractor's work activities will be provided to Earth Tech for review and acceptance prior 
to the start of on-site activities, as required. 
 
Hazards not listed in this RPP, but known to any subcontractor, or known to be associated 
with a subcontractor's services, must be identified and addressed to the PM prior to beginning 
work operations.  The Site Supervisor or authorized representative has the authority to halt 
any subcontractor operations, and to remove any subcontractor or subcontractor employee 
from the site for failure to comply with established health and safety procedures or for 
operating in an unsafe manner. 
 
Daily safety briefings and tail-gate meetings are conducted to review planned tasks, potential 
task hazards and provide guidance to all personnel, including subcontractor staff, for safe 
conduct, precautions and requirements for radiation protection and safety provisions. 
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4.1.8 Visitors 

 
All visitors are required to comply with the requirements of this RPP.  Depending on the areas 
to be accessed and the nature of the visit, HP staff will be assigned to escort visitors in order 
to assure safe radiological practices as necessary. 
 
Authorized visitors (e.g., client representatives, regulators, Earth Tech management staff, etc) 
requiring entry to any work location on the site will be briefed by the SSHO on the hazards 
present at that location.  Visitors will be escorted at all times at the work location and will be 
responsible for compliance with their employer's health and safety policies.  In addition, this 
RPP specifies the minimum acceptable qualifications, training, and PPE which are required 
for entry to any controlled work area.  Visitors must comply with these requirements at all 
times as well as read and sign the SSHP, RPP and the daily safety briefing log. 
 
Unauthorized visitors, and visitors not meeting the specified qualifications, will not be 
permitted within established controlled work areas. 
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5 TRAINING AND OTHER RADIATION SITE WORKER QUALIFICATIONS 

Training is one of the most important elements in an effective radiation and ALARA program.  
The amount and type of training required depends upon the individual's work assignment. 
 
A fully-trained and experienced Site RSO, or the Alternate Site RSO, responsible to the Earth 
Tech corporate safety management, will be continually on site to implement and enforce the 
health and safety procedures outlined in this document during all site operations.  The Earth 
Tech SSHO, experienced in hazardous and radioactive waste site operations, will be 
responsible for the implementation and oversight of the project health and safety program.  
Before work area entry, all site personnel and visitors must attend a (general and site-specific) 
safety and health briefing session, to be conducted by the Site RSO or a qualified HPT.  The 
briefing will cover potential site hazards and related aspects of the Guterl Steel site work 
plans. 
 

5.1 Regulatory Requirements 

 
Prior to site work, all Radiation Site Workers will be required to submit documentation of 
introductory (40-hour), supervisory (if applicable), and refresher (8-hour) training in 
accordance with OSHA, 29CFR1910.120, 29CFR1926.65, and USACE EM 385-1-1 
(USACE, September 1996).  Certificates of training will be maintained at the project site for 
the duration of the project.  Copies of the certificates or other official documentation will be 
used to fulfill this requirement.  Visitors will be required to register with the Site RSO and 
sign in on a daily basis.  No visitors will be allowed in the Radioactive Material Controlled 
Area/work zone without proper documentation of applicable training, medical surveillance, 
and requirements of Section 5.4. 
 
In addition to the OSHA training requirements listed in the preceding section, all personnel 
will be required to successfully complete 8 hours of Radiation Site Worker Training before 
performing activities inside of the project RCA. 

This radiation training is designed to meet the requirements of NRC, USACE, and Earth 
Tech.  The  12NYCRR38 (10)) requires that all individuals who in the course of their 
employment are likely to receive an occupational dose in excess of 100 millirem per year 
(mrem/year), be instructed in the health protection issues associated with exposure to 
radioactive materials or radiation (NRC, Regulatory Guide 8.29, February 1996).  Although 
Earth Tech and USACE do not anticipate that workers will be exposed to over 100 
mrem/year, the suggested topics as presented in the Appendix of NRC (February 1996) and as 
summarized below will be included in the radioactive training.  The topics listed below also 
encompass USACE’s training requirements as presented in USACE EM-385-1-80 (Safety 
Radiation Protection Manual, USACE, May 1997). 
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5.2 Implementation 

The radiological worker training will entail 8 hours and include the following topics: 

• The general theory and physics of radiation, including radioactive decay, types of 
nuclear radiation, units of measurement, radiation’s interaction with matter, and the 
mathematics necessary to understand the above subjects; 

• The biological effects of radiation, including early and delayed effects; 
• Chronic and acute radiation doses; 
• Health risks, including a discussion on what the risk numbers mean and how the 

radiation risks are estimated; 
• Radiation dose limits and exposure control, including a discussion on internal versus 

external exposures and the ALARA principle; 
• Radiological dosimetry and radiation control practices; 
• The instrumentation necessary to detect, monitor, and survey radiation, and the use of 

such instrumentation, including practical hands-on experience using radiation 
instrumentation and procedures; 

• Radiation safety techniques and procedures, including the use of time, distance, 
shielding, engineering controls, and PPE to reduce exposure to radiation; 

• Decontamination, techniques, methods, procedures and management practices; 
• Instruction in the employee’s rights and responsibilities under the applicable NRC 

licenses and permits; 
• Sources of radiation exposure and types of radiation hazards; 
• Emergency procedures for several events, including personnel injury, fire, site 

evacuation, and project emergency procedures; and 
• Notification of incidents, all workers will be briefed on incident reporting prior to 

commencement of work.  At a minimum, incidents (e.g., falls, over exposure to 
elements) occurring at the work site will be immediately reported to the Site RSO and 
the SSHO.  In the event that any member of the field crew has an incident, experience 
adverse effects or symptoms of exposure while at the work site, the entire field crew 
will immediately halt work and act according to the instructions provided by the 
SSHP.  The Site RSO will reevaluate the situation at the site, take measures to correct 
the situation, and reevaluate the level of personal protection equipment required to 
complete site work.  In addition, the Site RSO will complete an incident report and 
submit it to the Site PM. 

 
Even though some of the topics presented in the Appendix of the NRC (February 1996) are 
not explicitly included in the list above, all of these issues will be addressed during the 
Radiation Site Worker training.  Training will be performed by qualified Earth Tech 
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personnel.  The training will consist of both classroom and practical factors training and will 
be documented by the successful completion of written exam.  
 
A discussion on counseling to occupationally exposed women for the control of radiation 
exposure to embryo and fetus is presented in Attachment 6 of this document. 
 

5.3 Training Documentation 

All workers will be tested on their comprehension of the training instruction and will sign a 
statement acknowledging they have received the training and will comply with the radiation 
protection rules and requirements before being allowed to enter a radiation area. 
 

5.4 Other Radiation Site Worker Qualifications 

 
All individuals requiring access to a Restricted Area, Radiation Area, Contaminated Area or 
Airborne Radioactivity Area must be issued personnel dosimetry. 
 
All individuals requiring access to RCAs must complete a History of Occupational Radiation 
Exposure (USNRC Form 4 or equivalent), and have received an approved Radiation Site 
Worker physical examination within the past year, including pulmonary function tests. 
 
Individuals requiring access to RCAs must have received or have record of (in Earth Tech’s 
corporate RSO) a baseline bioassay urinalysis prior to the first entry into an RCA. This and 
subsequent bioassays by urinalysis will be based on collection of a 24-hour urine sample. 
Subsequent bioassays will be required on a quarterly basis during the progression of the field 
work, and a final bioassay at either the conclusion of the field work assignment or upon 
termination of employment while still at the site. If, during the course of the field work, an 
uptake is suspected or actually occurs, bioassays will be conducted monthly for the balance of 
the calendar year in order to collect additional information on the biokinetic modeling.  If an 
uptake occurs, then annual bioassay samples will be collected after the first calendar year of 
uptake. 
 
Bioassay results will be retained in the on-site dosimetry records by the Site RSO for the 
duration of the project (see Records Retention in Section 6.3.2 for a discussion on ultimate 
disposition). 
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6 PERSONNEL MONITORING 

The HPTs, under the direction of the RSO, will be responsible for specifying the requirements 
for personnel monitoring.  The RSO will notify each employee, in writing, of the results that 
represent that employee’s exposure at least annually, upon receipt of a written request by the 
employee, or, in the event of an incident, at the same time that an incident notification or 
report is submitted to the regulatory authorities.  Copies of air sampling results will be 
maintained in the project files. 

6.1 External Dosimetry 

Three types of devices may be used for monitoring personnel exposure to external beta and 
gamma radiation: optically stimulated luminescent dosimeters (OSLDs), direct reading 
dosimeters (DRDs), and electronic dosimeters.  All DRDs and electronic dosimeters will be 
calibrated in accordance with the manufacturer’s specifications. The OSLDs will be supplied 
by a commercial vendor that is NVLAP accredited. 

6.1.1 Optically Stimulated Luminescent Dosimeters  

 
OSLDs are the dosimeters of record for the characterization survey activities at the Guterl 
Steel site.  OSLDs typically consist of a badge or holder containing a plastic or metal insert 
that contains the optically stimulated luminescent material.  This material is typically a thin 
layer of aluminum oxide.  During analysis the aluminum oxide is stimulated with selected 
frequencies of laser light which causes luminescence in proportion to the radiation exposure 
or dose to the badge.  OSLDs must be read at the vendor’s facility.  Therefore, they do not 
provide an immediate indication of the dose received by the worker.  Instead, they are used to 
determine the monthly or quarterly dose received by the worker.  OSLDs used for monitoring 
at the Guterl Steel site must be provided by a NVLAP-accredited dosimetry service (see 
American National Standards Institute (ANSI) N13.15-1985).  Records of exposures received 
during this project will be retained in accordance with ANSI N13.6-1966 (R1989) and the 
appropriate federal and state regulations.  Earth Tech and all subcontractors will be 
responsible for maintaining a personal dosimetry program for their employees. 
 

6.1.2 Direct Reading Dosimeters 

Under certain circumstances, workers (and visitors) may be required to wear DRDs.  DRDs 
are also called pocket ion-chambers (passive DRDs), pocket dosimeters, or self-reading 
dosimeters as they provide an immediate read-out of the exposure or dose received by the 
worker without the need of a separate reader.  Since DRDs are often not as accurate as an 
OSLD, they are not the dosimeter of record at this site.  DRDs can be used to provide an 
“instant” estimate of the dose received by a worker.  Therefore, DRDs may be useful on a 
day-to-day basis for exposure control (ALARA), or to indicate if a worker’s OSLD should be 
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sent to the vendor for read-out prior to the end of the normal exposure period (possible 
overexposure or possibility that worker exceeded ADL). 

6.1.3 Electronic Dosimeters 

Electronic dosimeters are a type of DRD that uses active electronic detectors and circuitry to 
perform the same functions described in the paragraph above.  Since electronic dosimeters are 
more complex than “passive” DRDs, they are more expensive and require more maintenance.  
Electronic dosimeters, if used at all for the characterization survey activities, will be used in 
the same manner as the other DRDs, described in Section 6.1.2.  Potentially, electronic 
dosimeters could be accidentally turned off or erased with use of portable phone/radios.  
Therefore, if used at the site, controls will be established to ensure the electronic dosimeters 
are not turned-off or erased by use of portable phones/radios. 

6.1.4 Personnel Dosimetry Issuance and Use (General) 

All personnel who enter the RCA or restricted areas (Section 8.2.1) will be required to be 
medically qualified, to have attended radiation safety training and to be issued whole body 
gamma radiation dosimeters (OSLDs) prior to starting work.  

All employees who will work in the restricted area will be provided training on the effects of 
ionizing radiation on an embryo/fetus.  Instructions will include the procedures for female 
employees to declare their pregnant status and the 500 mrem/gestation period dose limit, 
which will then apply for a declared pregnant female.  Procedures will be instituted to allow 
female employees to confidentially declare their pregnant status to the Site RSO, the dose 
limits and administrative procedures that will then be applied to the declared pregnant worker, 
and their right to waive these administrative dose limits, if they so desire. 

All visitors to the site who are not qualified as Radiation Site Workers will not enter the 
Exclusion Zone (EZ) or Contamination Reduction Zone (CRZ) or other posted restricted areas 
without completing the requirements for general Radiation Site Workers which include the 
40-hour HAZWOPER course, 8-hour Radiation Protection Course, Site General Worker 
Training, and a complete medical examination. 

6.1.5 Responsibilities 

Site RSO —The Site RSO will be responsible to direct the use of personnel dosimetry, for the 
review of the quarterly and annual exposure limits, and will report any overexposures and 
excessive levels of concentration in accordance with the applicable regulations and with Earth 
Tech and USACE policies. 

Radiation Site Worker—The individual Radiation Site Worker is responsible for working in a 
safe manner, complying with all radiation safety requirements, wearing the appropriate 
dosimeter(s) in accordance with this procedure, and for immediately reporting any lost or 
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damaged dosimeter(s) to the Site RSO or his representative HPT. 

6.1.6 Requirements for Wearing Personnel Dosimetry 

An OSLD is required to be worn by all personnel entering an RCA or other posted restricted 
area.  Visitors will be responsible for bringing their personal dosimeter with them.  Other 
arrangements for visitors to enter a radiation area must be approved by the Site RSOs and 
properly documented in the daily site log. 

6.1.7 Use of Personnel Dosimetry 

Personnel dosimetry is required to be worn at all times when in an RCA or other Restricted 
Area.  The location of the whole body OSLD on the body and whether the device will be 
worn on the inside of the PPE will be determined by the Site RSO.   

A DRD is required to be worn by all personnel entering a posted Radiation Area.  The DRD 
will be positioned such that the individual can evaluate their dose.  Whenever a DRD reaches 
75 percent of full scale, or an individual could exceed the limit of the dosimeter by 
accumulating the RWP specified limit, the personnel will properly exit the radiation area, the 
dosimeter will be read, the dose recorded, then the dosimeter recharged for further use.  
Dosimetry will be picked up and returned daily to the proper storage location as designated by 
the RSO.  Each individual is responsible to ensure that they are wearing their assigned 
dosimetry.  Discrepancies involving dosimetry (i.e., lost OSLD or DRD, off-scale DRD 
readings, improper use of dosimetry, etc) will be reported to the RSO.  OSLDs are normally 
exchanged on a quarterly basis, unless otherwise specified by RSO.  If the OSLD from the 
previous wear period is not returned, the new issue OSLD is retained by Radiation Safety 
personnel until the first OSLD is recovered and/or the incident resolved.  All dosimetry will 
be returned to the RSO upon termination of employment or completion of work assignment. 

6.1.8 Quarterly/Annual Administrative Control of Exposure Limits 

At the beginning of each new calendar quarter and/or year, the quarterly and annual limits (as 
applicable) for all individuals will automatically be reset by the RSO.  The ADLs for this 
project are described in Section 1.1.7.  No individual at this site will be allowed to accumulate 
more than 500 mrem dose (external plus internal) annually.  The RSO is responsible for 
reviewing and analyzing the personnel exposures received and the person/rem total for the 
project, and for reporting this information in the Radiation Safety closeout report. 

6.1.9 Reporting Requirements 

Dosimetry reports will be retained and their results reported in accordance with 12NYCRR38 
(USNRC 10CFR20), and any applicable state requirements.  Either the 12NYCRR38 
(USNRC Form 5) or equivalent forms may be used for this purpose.  Record retention will be 
in accordance with the applicable portions of this document. 
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At the written request of a worker formerly engaged in work activities at the Guterl Steel site, 
Earth Tech will furnish a report of radiation exposure to the worker or the worker's designee.  
The report will be furnished within 30 days.  At the request of a worker who is terminating 
employment or assignment to work involving radiation exposure, Earth Tech will furnish a 
written report of the exposure received by the worker.  The report will include the exposure 
received in the current calendar quarter.  If the final exposure results are not available at the 
time, a written estimate of the dose will be provided and clearly indicated as such.  Where 
necessary or desirable in order to aid in determining the extent of an individual's exposure to 
concentrations of radioactive material, bioassay services will be made available to individuals 
and a copy of the reports of such services will be reported to the SSHO. 

6.2 Internal Monitoring 

The Site RSO will establish a bioassay and internal dose monitoring and assessment program 
commensurate with the risks and radionuclides involved in this project.  The bioassay 
program will contain the following elements as deemed necessary by the Site RSO. 

6.2.1 Bioassay Program General Description 

The bioassay program provides monitoring of internal radioactive material.  Because of the 
specific decay characteristics of various isotopes, several different bioassay methods are 
utilized.  Radioanalysis of excreta (urine) samples is the principal means of bioassay at the 
Guterl Steel site. 

Bioassay sample results/reporting will be calculated and reported in accordance with 
Lochamy (NBS Special Publication 456, Measurements for the Safe Use of Radiation, U.S. 
Department of Commerce, 1976). 

6.2.2 Bioassay Sampling Requirements 

A baseline urinalysis is initially required for RCA entry.  This urinalysis will normally be 
obtained in conjunction with permanent OSLD assignment.  A urinalysis is required 
immediately upon termination of employment, completion of radiological work assignment, 
or annually.  This urinalysis will normally be obtained in conjunction with permanent OSLD 
termination. 

A urinalysis is required following assignment of greater than two (2) derived air concentration 
(DAC) hours in any one day or greater than ten (10) DAC hours in a calendar week.  If the 
DAC hours calculated from the excreta sample analysis is greater than that assigned by the air 
sample, the dosimetry records will be updated to show the higher DAC hours. 

A urinalysis is required for any individual whom experiences skin contamination on the neck 
or above, or positive nasal smears.  In addition, the RSO may specify a urinalysis anytime the 
inhalation of radioactive material is suspected.  This will not include contamination from 
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radon decay products. 

A urinalysis is required following any event which indicates a respirator failure during 
radiological work, unless air sampling results can adequately demonstrate that DAC hour 
assignments resulting from the failure are less than the values stated in Section 6.2.3.2 of this 
procedure. 

Supplemental bioassay will be performed as directed by the Site RSO. 

Specific exemption/modification to the above bioassay requirements may be granted by the 
Site RSO.  Such exemption will be documented in writing. 

6.2.3 Bioassay Method Requirement 
 
6.2.3.1 Urine 

Urine samples will be collected and handled as detailed in Section 6.2.6. 

Urine analysis vendors will participate in a recognized quality assurance (QA) or 
intercomparison testing program that is traceable to the National Institute of Standards and 
Technology (NIST).  The results of this testing will be reviewed and files maintained by the 
Site RSO. 

Urine analysis methods will be capable of measuring the Minimum Detectable Activity 
(MDA) values for U-238 or Th-232 equivalent to 1 picocurie per liter (pCi/L).  Results may 
be reported as either U-238 or U-tot and Th-232 or Th-tot per agreement between the Site 
RSO and laboratory. 

6.2.3.2 Whole Body Counts 

Whole body counts may be required at the discretion of the Site RSO with the concurrence of 
the RSO. 

Whole body counts will be performed at the whole body counting facilities under contract by 
Earth Tech. 

Since whole body counts are not generally useful for the detection of uranium, which would 
commonly be the reason for requesting the whole body count, the radionuclides expected to 
be detected and the MDAs for these radionuclides must be established by the Site RSO at the 
time of the request. 
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6.2.4 Bioassay Investigative Reports 

A Bioassay Investigative Report is to be completed by the Site RSO for all bioassay results 
that exceed the action levels established in Section 6.2.5.  The Site RSO will perform an 
investigation and make dose commitments based on appropriate methodology (e.g., FGR No. 
11, ICRP 26, 30, or NUREG/CR-4884).   

This evaluation will include, as necessary: 

• Calculated DAC hours; 
• Calculated dose to the target organ(s) and/or total body, as appropriate; 
• Subsequent bioassay evaluation; 
• Limitations imposed on the individual; and 
• This information is to be documented using a computer-generated form as 

appropriate.  The completed assessment will be retained in the permanent project 
files of Earth Tech. 

6.2.5 Bioassay Action Levels 

• All bio-assay results with statistically significant readings above background levels 
will be evaluated further, and results recorded for tracking and reference purposes. 

6.2.6 Urine Sample Collection and Handling 

• Radiation Safety Personnel—Provide the individual with a copy of the appropriate 
sample collections instructions and a new sample collection container marked with 
the individual's name and social security number (SSN). 

• Individual—Collect the sample in accordance with the provided instructions and 
return it to appropriate department. 

• Radiation Safety Personnel— Upon receiving a sample from an individual, obtain 
a bioassay sample number from the Sample Logbook.  Ensure that the individual's 
name, SSN and sample start and stop dates are properly documented. 

• Radiation Safety Personnel—Samples may require refrigeration during storage 
prior to shipment.  Preserve urine samples by adding 2 ml of concentrated nitric 
acid per liter of sample (observe proper safety precautions for handling 
concentrated acid). 

• Radiation Safety Personnel—Send urine samples to the appropriate laboratory for 
analysis within five working days of collection.  Ship samples to off-site 
laboratories using the following requirements: 
• Tightly seal all containers; 
• Include a Chain of Custody form, which indicates the sample inventory and the 

analysis to be performed; 
• Send a copy of the Chain of Custody form to the laboratory under separate 
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cover (may be faxed); 
• Notify the laboratory by phone when an emergency sample evaluation is 

required; and 
• Radiation Safety Personnel—Upon receipt of analytical report from the 

laboratory, review the results and log the results in the individual's file on the 
Bioassay History form. 

 
6.3 Radiation Dose Records 
 
6.3.1 Discussion 
 
Record retention requirements are specified in ANSI N13.6-1966 (R1989).  The records 
generated by the Site RSO that must be maintained are radiation exposure records and surveys 
conducted to show compliance with ANSI N13.6-1966 (R1989).  Records which bear directly 
on personnel exposures (e.g., bioassay evaluation, whole body counting records, and airborne 
radioactivity surveys) and records of effluent releases will be maintained until the USACE 
authorizes disposition.  Radiation and contamination survey records will be maintained for the 
same period. 

Other records will be retained for historical purposes.  These include Radiological Deficiency 
Reports (RDR), Training Records, instrument calibration record, RWPs and audit reports.  
These records will also be maintained until the USACE authorizes disposition of the records. 

The following is a list of records the Site RSO is responsible for retaining: 

• Radiation Protection Plan; 
• Environmental Monitoring Reports; 
• Radiological Deficiency Reports; 
• Curie (Ci) estimate calculations for radioactive material shipments; 
• Radiological Monitoring Records; 
• Radiation Protection Log; 
• Lesson Plan Records and Revisions; 
• Radiological Training Records; 
• Radiation Instrument Maintenance and Calibration Records; 
• Personnel Dosimetry Records (OSLDs); 
• Environmental Dosimetry Records (OSLDs); 
• Completed Radiation Work Permits and Sign-In Sheets; 
• Bioassay and Radiological Health Records; 
• All Official RSO correspondence (to and from); and 
• Other records, as deemed necessary by the Site RSO or as directed by Earth Tech’s 

corporate policies. 
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6.3.2 Instructions 

At the completion of the project, or at least once per year, the Site RSO will review the 
radiation dose records which are more than one year old.  Those which are no longer useful in 
the daily operations will be submitted to Earth Tech for long-term retention.  Those records 
which are more than one year old, but are still actively used will be considered for submittal 
to Earth Tech for long-term retention while retaining a copy at the working location. 

In addition, the Site RSO will retain a copy of the transmittal document. 
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7 RADIOACTIVE CONTAMINATION CONTROL 
 
7.1 Types of Contamination 
 
7.1.1 Fixed Contamination 

Fixed contamination is defined as that contamination that is not removable.  Direct surveys 
(frisks) measure fixed and removable contamination or total contamination.  By subtracting 
the value for the removable contamination (as described in Section 7.1.2), the level of fixed 
contamination is obtained.  Units of fixed contamination are disintegrations per minute per 
100 square centimeters (dpm/100 cm2) for alpha and beta radiation and milliroentgens per 
hour (mR/h) or mrem/h for gamma contamination.  If the surface in question is less than 100 
cm2, the alpha and beta radiation is reported as dpm-tot.   

7.1.2 Removable Contamination 

Removable contamination is defined as the contamination that may be removed from a 
surface by wiping the surface with a dry filter paper, or equivalent smear, using moderate 
pressure.  The units of removable contamination are dpm/100 cm2.  If the surface in question 
is less than 100 cm2, then the entire surface will be smeared, and the contamination reported 
as dpm-tot.  For larger objects, since the entire surface cannot readily be smeared, the 
contamination levels may be sampled and averaged over a specified area, usually 1 square 
meter (1 m2).  For difficult objects or radiations, other techniques may be necessary to obtain 
the removable contamination levels.  These techniques include the use of cotton-tipped 
applicators to sample in cracks and crevices, the use of membrane filter papers to sample for 
low energy beta emitters (C-14 or tritium), and the use of adhesive tape to sample for hot 
particles. 

7.1.3 Airborne Contamination 

Airborne contamination is the presence of radionuclides in the air.  It may take the form of 
fine dust, gases, aerosols, vapors or fumes.  With the exception of radon gas, which has its 
own special units of measurement, airborne contamination is measured in units of µCi/mL for 
radiation protection purposes.  Other units may be used for other purposes; however, the 
quantity will almost always be expressed in units of activity (e.g., Ci or pCi) or mass (e.g., 
µg) per unit volume of air (e.g., liter, m3). 
 
7.2 CONTAMINATION CONTROL METHODS 
 

7.2.1 Housekeeping 

Keeping the work area and the Control Point area clean and well-organized increases 
contamination control.  Hanging up and properly storing tools, equipment, and PPE reduces 
the chance of accidental contamination.  Only bringing the tools, equipment and personnel 
that are absolutely necessary into a RCA reduces the need for frisking and reduces congestion 
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at the Control Point.  Only one person at a time will be processed through the Control Point 
(Step-Off Pad) to prevent cross-contamination of others who have already removed their PPE.  
Even equipment that is left in the RCA will be cleaned at the end of each shift or day to 
reduce the potential for cross-contamination.  Use of plastic covers for the floors and 
operator’s seats in heavy equipment, and changing these covers frequently, reduces the 
probability of cross-contamination.  Finally, the HPT and all workers will change floor 
coverings, adhesive layers of Step-Off Pads and mop or otherwise clean the Control Point 
area frequently to reduce the probability of cross-contamination. 
 
7.2.2 Engineering Controls 

The use of engineering controls always takes preference over PPE for contamination and 
fugitive dust control, especially if respirator use would be required otherwise.  Engineering 
controls may include the following:   

• Use of containments around contaminated areas;  
• Use of temporary shielding; 
• Use of remote handling tools rather than direct contact with contaminated 

materials; 
• Use of HEPA-filtered local vacuuming or exhaust ventilation; 
• Use of dust control measures such as spraying or sprinkling an area with water; 
• Use of strippable paint or other coatings to lock loose contamination in place; and 
• Any other methods that either isolates contamination in place, prevent 

contamination from becoming airborne, or intercept airborne contamination once it 
occurs.   

Since the use of engineering controls usually reduces the need for PPE, it increases the 
efficiency of personnel.  Furthermore, a reduction in dose is often achieved, which improves the 
ALARA program. 

7.2.3 Personal Protective Equipment 

The use of PPE, especially respirators, should be the last chosen method of preventing 
external or internal contamination of workers in the RCA.  Engineering controls are preferred 
over the use of PPE.  However, PPE must often be used for several reasons, which included 
the following: 

• To install engineering controls prior to performing work; 
• To perform radiological surveys in areas with unknown levels of contamination; 
• To perform work if engineering controls may only provide partial mitigation of 

contamination; or 
• To perform work if engineering controls may fail or be breached during work 

activities; 
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It is the policy of Earth Tech and the NRC that engineering controls be thoroughly 
investigated and used whenever possible to avoid the use of respiratory protection. 

PPE may include any or all of the following: 

• Foot protection – safety shoes, booties, pull-on boots, or rubber overshoes; 
• Hand protection – cotton, latex, nitrile, rubber or leather work gloves; 
• Protection to the clothing/body – lab coats, Tyvek® coveralls, or cloth coveralls; 
• Head and eye protection – safety glasses, eye shields, surgeons caps, hoods and hard 

hats; and 
• Respiratory protection – from negative-pressure full-face respirators up to and 

including a positive-pressure, self-contained breathing apparatus. 
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8 RADIOLOGICAL POSTINGS AND SITE CONTROLS 

 

8.1 RADIATION WORK PERMITS 

The RWP is an administrative method of controlling personnel access to RCAs for the 
purpose of minimizing internal and external radiological hazards, maintaining the total dose 
equivalent ALARA, and working with maximum radiological safety.  An example of an RWP 
and associated RWP Sign-In Log, which will be used in the characterization survey activities, 
is included in Attachment 5. 
 

8.1.1 General Requirements 

An RWP is required for any of the following conditions: 

• Entering an RCA; 
• Entering a Contaminated Area; 
• Entering an Airborne Radioactivity Area; 
• Entering a Confined Space Area with potential or suspected radioactive 

contamination; 
• When the radiological conditions in an area, equipment or system to be entered or 

opened are unknown; 
• Handling exposed sources in excess of 10 times the quantity specified in 12NYCRR38 

(10CFR20), Appendix C; 
• Transfer of Radioactive Material outside the Restricted Area, with the following 

exceptions: 
o Personnel involved in the transfer that will not handle the Radioactive Material 

and will not be exposed to a radiation area; 
o Sealed calibration/check sources, provided the material is under the direct 

custody of the user, is less than 10 times the 12NYCRR38 equivalent of the 
10CFR20, Appendix C values; and is less than 2.5 mrem/h on contact with the 
outside of the source container; and 

o Radiological instrumentation under the direct custody of Radiation Safety 
personnel. 

Entry may be made into an RWP Area without an RWP in the event that safety of personnel or 
equipment is endangered.  The entry will be made under the supervision of an HPT and/or a 
dose rate monitoring device, if the situation/time permits.  Following such entry, an RWP will 
be executed to document the entry. 
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8.1.2 RWP Classifications 

An RWP is generally made specific to each site using current radiological survey data.  Site-
specific RWPs may be prepared without current radiological survey data and may authorize 
planned work to be performed under the following conditions: 

• The scope of work involves entry into numerous plant locations and/or areas not 
immediately accessible where acquiring all survey data prior to RWP issue is not 
practical, or dose to Radiation Safety Technician can be minimized by having 
radiological working conditions checked just prior to commencement of work 
activities, and 

• A qualified HPT provides continuous coverage until survey data is documented. 

Standing RWPs are documents issued for routine repetitive duties such as inspections, 
surveillance, and others as determined by the RSO.  Other tasks may be performed using a 
standing RWP if all the following conditions are met: 

• No contaminated or potentially contaminated system opening, with the exception of 
instrumentation; 

• Task is of short duration; 
• Task is not expected to cause any significant changes in static radiological conditions 

of areas; and 
• Approval has been given by the Site RSO. 

Individual(s) entering RWP Areas must be qualified Radiation Site Workers in accordance 
with Sections 4.1.6 and 5. 

If RWP termination is greater than 24 hours following issue, the Site RSO will review the 
adequacy of working RWPs on a daily basis.  The review will include, as a minimum: 

• Site status; 
• Job status; 
• Recent survey/air sample results; and 
• Impact of above items on the RWP. 

The date of review and reviewers’ signature will be documented on the RWP. 

8.1.3 Initiation of RWPs 

The supervisor of the person(s) who is going to perform the work will initiate the RWP. 

RWPs will be submitted to the Site RSO for review and approval at least 24 hours before the 
scheduled work. 
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The Site Supervisor (or designee) initiating the RWP completes the following section of the 
RWP: 

• Type of RWP (RWP number will be assigned by the Site RSO); 
• Description of work to be performed; 
• RWP start and expiration date; and 
• Job location. 
• “Requested by” signature and date. 

After completing the applicable portions of the RWP, it will be submitted to the Site RSO and 
discussed.  All supporting documentation will be included. 

8.1.4 Preparation of RWPs 

The Site RSO will review the initiated RWP and all supporting documentation for 
completeness and adequacy. 

The qualified Radiological Safety Technician(s) preparing the RWP completes the following 
information: 

• RWP number; 
• Protective equipment required; 
• Respiratory devices required; 
• Special precautions; and 
• Radiological survey data (attach copy of survey, if available). 

The Site RSO will review the RWP and indicate approval for issuance by signing and dating 
the "Approved by" space in Block No. 9.  Any changes to an approved RWP must be 
authorized (in writing) on the record copy by the Site RSO.  Any change must be reflected on 
all official copies. 

8.1.5 Use of RWP Copies 

One copy of the RWP and any attached documents will be kept in the active RWP binder/file.  
All other official copies will be distributed/ used as directed by the Site RSO. 

8.1.6 RWP Entrance and Exit 

After reading the RWP, the worker will complete the RWP Sign-In Log as follows: 

• Name, Guterl Steel site Worker Number, RWP No., Signature, and Date—Signature 
signifies understanding of the radiological conditions and requirements specified; 
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• Comments—To be used for respiratory equipment deficiencies, dosimeter serial 
numbers, or other appropriate remarks by Radiation Site Workers or HPTs; 

•   Radiation Safety personnel, or those personnel issuing respiratory devices, will verify 
the following prior to allowing entry onto the RWP Area: 

o Radiation Site Worker Training—current; 
o Sufficient quarterly exposure remaining to complete task; 
o Respirator Training—current; and 
o Respirator Medical exam—within one year. 

Individuals will be informed of the radiological conditions and necessary radiological 
precautions associated with the work.  This will be done by the RWP and/or a pre-job 
briefing. 

8.1.7 Termination of RWPs 

RWPs will be terminated for the following conditions: 

• The job is complete; 
• The expiration date has been exceeded; 
• Work done on RWP is not being performed in accordance with instructions on the 

RWP.  (RWP may be placed on hold in lieu of termination);  
• Radiological conditions have degraded significantly from the conditions for which the 

RWP was written; or 
• A change to a standing RWP is warranted. 

Terminating the RWP can be achieved by signing and dating the space in Block No. 9. 

Upon termination of the RWP, all sign-in logs for the RWP, continuation sheets, and other 
pertinent documentation will be retained at the project site office. 

8.2 RADIOLOGICAL POSTING REQUIREMENTS 

The Site RSO may designate a site or a portion of a site as a Restricted Area, Radiation Area, 
Contamination Area, Airborne Radioactivity Area or Radioactive Materials Storage Area, as 
appropriate.  These designations are described in the following subsections.  The last four 
specified areas are generically known as Radiation Control Areas (RCAs), and require special 
training, medical surveillance and other qualifications for entry by characterization survey 
personnel.  Restricted Areas and RCAs will be secured from unauthorized access by the 
appropriate means (enclosed buildings, fences, locked gates, etc).  Access to Restricted Areas 
and RCAs is limited to properly trained site personnel and properly trained visitors equipped 
with the appropriate dosimetry.  During the conduct of Earth Tech’s RPP, access to RCAs 
will be made via a Health Physics Control Point. 
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8.2.1 Restricted Areas 

A Restricted Area means an area, to which access is controlled by the Site RSO for the 
purpose of protecting individuals against undue risks from exposure to radiation and 
radioactive materials.  Restricted Areas at the Guterl Steel site will be established as 
conditions require.  Restricted Areas are considered to be "active" from the time that 
contaminated areas are opened, either during the process of sampling (characterization).  
These areas will remain active Restricted Areas while active characterization work is in 
progress and until they have been cleared from further restriction by the Site RSO. 

A Control Point, for the purposes of controlling access to the Restricted Area and for 
performing personnel and equipment surveys, will be established at specified locations (as 
described in Section 8.2.6).  All personnel entering Restricted Areas will be required to 
comply with any posted radiation safety precautions and will sign in and out of the Restricted 
Area on a logbook provided for that purpose. 

While in the Restricted Area, no eating, drinking, smoking or chewing of tobacco or other 
products will be permitted.  Personnel who violate these or other Health & Safety regulations 
while in the Restricted Area are subject to disciplinary action, up to and including being 
permanently ejected from the job site (at the discretion of the PM) or possible termination of 
employment with Earth Tech. 

8.2.2 Radiation Area 

Radiation Area means an area, accessible to individuals, in which radiation levels could result 
in an individual receiving a dose equivalent in excess of 5 mrem in 1 hour at 30 cm from the 
radiation source, or from any surface that the radiation penetrates.  If any area in the Guterl 
Steel site meets these criteria, the area will be posted as a Radiation Area and access 
controlled in accordance with Section 8.2.6 

Any worker entering a Radiation Area must be medically qualified, have received the eight 
hour Radiation Site Worker training program and be equipped with proper personnel 
dosimetry (e.g., OSLD).  Additionally, entry into a Radiation Area requires the use of a 
written RWP (Section 8.1).  Visitors will not be allowed to enter a Radiation Area without 
first qualifying as a Radiation Site Worker, and entering under an appropriate RWP. 

Any individual DRD reading 100 percent greater than the individual projected dose contained 
in the RWP, or any cumulative DRD readings 100 percent greater than the cumulative person-
rem dose projected for all workers on the RWP, will require the institution of a RDR to 
determine the cause of the excessive exposure and corrective actions.  If an individual's DRD 
reading exceeds 50 mrem/week, the individual's OSLD will be pulled, shipped to the OSLD 
vendor by the most expeditious means for evaluation, and a RDR completed as above.  No 
worker on this project will be permitted to exceed 100 mrem whole body dose over the 
duration of the project (Section 1.1.7.1). 
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8.2.3 Contamination Area 

Any area within the designated EZ will also be designated as a Contamination Area.  When 
new areas are opened, that area will be considered to be a Contamination Area (and Airborne 
Radioactivity Area, see Section 8.2.4) until measurements are completed to verify that 
contamination levels are below these limits.  Additionally, no item will be released from the 
Guterl Steel site without the Site RSO's approval, if contaminated in excess of the above 
removable alpha contamination limits or if the fixed alpha (α) or beta/gamma (β/γ)  
contamination is measured to exceed the limits in Table 11.3-1. 

Personnel entering a Contamination Area (including areas of suspected Contamination Areas 
described above) will be required to be dressed in full protective clothing consisting of cloth 
or Tyvek® coveralls, vinyl or rubber gloves and protective shoe covers (booties).  All 
openings will be taped, and no unnecessary items will be brought into the Contamination Area 
(these precautions may be modified at the direction of the Site RSO).  Additionally, entry into 
a Contamination Area requires the use of a written RWP (Section 8.1).  Visitors will not be 
allowed to enter a Contamination Area without first qualifying as a Radiation Site Worker, 
and entering under an appropriate RWP. 

Upon leaving the Contamination Area, all protective clothing will be removed, and a 
contamination survey of the person and any equipment leaving the Contamination Area will 
be performed.  Persons or items found to exceed the above contamination limits will not leave 
the control point, the Radiation Safety staff will be notified, the person or item 
decontaminated, and the incident properly documented (e.g., RDR instituted, as discussed 
above).  No worker on this project will be permitted to exceed 2 rem total skin dose (e.g., beta 
and gamma) per skin site over the duration of this project (Section 1.1.7.2). 

8.2.4 Airborne Radioactivity Area 

 
Airborne Radioactivity Area means a room, enclosure or area in which the airborne 
radioactive materials exists in concentrations above the DACs listed in 12NYCRR38 
Appendix A-13 (10CFR20 Appendix B), or to such a degree that an individual present in the 
area without respiratory protective equipment could exceed, during the hours an individual is 
present in a week, an intake of 0.6 percent of the annual limit on intake (ALI) or 12 DAC-
hours. 
 
Any worker entering an Airborne Radioactivity Area must be medically qualified, have 
received the eight hour Radiation Site Worker training program, and follow the posting 
requirements for that area.  Additionally, entry into an Airborne Radioactivity Area requires 
the use of a written RWP (Section 8.1).  Visitors will not be allowed to enter an Airborne 
Radioactivity Area without first qualifying as a Radiation Site Worker and entering under an 
appropriate RWP. 
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Whenever a worker’s exposure exceeds 10 percent of the applicable daily dose limit (e.g., 10 
percent of 8 DAC-hours or 0.8 DAC-hours) the dose will be assessed.  If the worker's weekly 
exposure exceeds 10 percent of the weekly dose limit (e.g., 10 percent of 40 DAC-hours or 4 
DAC-hours) the dose will be assessed and recorded in the individual's permanent dosimetry 
records.  Additionally, if the individual's weekly whole body dose exceeds 10 percent of the 
applicable weekly limit (e.g., 10 percent of 100 mrem/week or 10 mrem) the external and 
internal doses will be summed and recorded.  For this purpose it may be assumed that 1 ALI 
or 2000 DAC-hours = 5 rem effective whole body dose equivalent (exception—radon 
progeny exposures are evaluated separately).  An RDR (detailing causes and corrective 
actions to be taken) is required whenever a worker's exposure exceeds 40 DAC-hours in one 
week.  No worker on this project will be permitted to exceed 100 DAC-hours (or 50 
mrem/quarter, Section 1.1.7) over the duration of this project. 
 

8.2.5 Radioactive Materials Area 

 
An area or room will be designated a Radioactive Materials Area, and posted as such, if the 
quantity of radioactive material stored or used (other then natural uranium or thorium) 
exceeds ten times the quantity specified in 12NYCRR38.41 Table 4 (10CFR20, Appendix C).  
For natural uranium or thorium, the quantity will be 100 times the quantity specified on 
(10CFR20, Appendix C).  
 

8.2.6 Control Points 

 
The term Control Point refers to the access/egress point of a RCA.  All personnel entering the 
RCA/Restricted Area will have received radiation safety training.  All individuals entering the 
RCA will read and sign the applicable RWP, which acknowledges understanding and 
adherence to the requirements set forth in that document.  All Guterl Steel site workers 
entering the RCA/Restricted Area will wear the dosimetry devices assigned to them, as 
appropriate. 

All personnel and equipment/material leaving the RCA will be surveyed for radioactive 
contamination at the control point prior to exiting the area.  Items and personnel found to be 
contaminated will be properly decontaminated prior to leaving the Control Point. 
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9 CALIBRATION OF EQUIPMENT 

 
Radiological field survey equipment and laboratory analysis equipment will be calibrated 
using written procedures and standards traceable to NIST.  Certificates of calibration will be 
provided by the vendor and will contain the transfer standard number.  Calibrations will be 
performed, at a minimum, on an annual basis (Health & Safety monitoring instruments will be 
calibrated at least quarterly), or when repairs or performance indicates a need and as 
designated by the Site RSO, or by other qualified personnel.  
 
Field instrument response checks will be made of survey equipment prior to use, or at least 
once per day.  At a minimum, these activities will include a background check and a response 
check to a source with known response by that instrument.  Included in these checks are 
limited functional checks to ensure proper operation of the electronics, such as battery checks 
and high voltage checks, as appropriate. 
 

Specific field response checks will be developed by the Guterl Steel site RSO for each type of 
instrument used at the site.  Instruments with source check responses that vary by more than 
20% under identical conditions shall be removed from service and the Project Manager 
notified. The results of these checks will be recorded on forms located in the Radiation Safety 
Office, and these forms will be retained by the Site RSO for the duration of this project.  The 
ultimate disposition of these forms will be in accordance with the Records Retention 
requirements as discussed in Section 6.3.1 of this RPP.   
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10 RADIOLOGICAL MONITORING 
 
10.1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 
 

Under the planned characterization survey tasks, there are no conceivable activities that could 
constitute a radiological exposure to off-site personnel.  All of the characterization survey 
work will be conducted under the direction and oversight of the health physics staff to assure 
that the risk of off-site exposure is negligible.  The limited surface and subsurface sampling of 
contaminated areas will not pose an external exposure risk and dust control methods will be 
used to preclude airborne contamination.  
 
In the unlikely event that activities are identified that could cause a radiological exposure to 
off-site personnel, it will be necessary to establish a Radiological Environmental Monitoring 
Program (REMP) to ensure the public's safety and health.  The risk to the public during this 
work is anticipated to be low to non-existent.  Even in the event of a major accident, the 
amount of radioactive material that is available for release would not constitute a significant 
hazard to the general public.  To document the exposure of the public, however, air sampling 
will be maintained during the entire project.  At project completion, a summary REMP Report 
will be prepared by the Site RSO in conjunction with the SSHO and Public Affairs Office for 
potential public release. 
 
The REMP will be operated following the general guidance in the EPA Environmental 
Radioactivity Surveillance Guide, ORP/SID 72-2, and the US DOE Environmental 
Measurements Laboratory Procedures Manual, HASL-300 (27th edition). 
 
10.2 AIRBORNE RADIOACTIVITY MONITORING 

If the REMP is required for any activities, during invasive work in the EZ, a minimum of four 
continuous particulate air samplers will be operated in the immediate area of the project site.  
Each sampler will be equipped with a filter capable of trapping radioactive particles that may 
be released during the project.  The filters will be collected and analyzed on at least a weekly 
basis throughout the duration of the project.  These filters will be allowed to decay for 72 
hours and counted at the end of that time period.  The counting time will be established to 
insure that 1 percent of the DAC for exposure of the general public can be adequately 
measured (Note:  For 168 hour samples, a 10-minute counting time should normally be 
capable of detecting 1 percent of the unrestricted DAC).  Samples will be retained until 
disposal is authorized by the Site RSO.  Sample results will be collected and presented in a 
final REMP report at the completion of the project by the Site RSO.  This report will be 
retained with the project records. 
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11  SURFACE CONTAMINATION SURVEYS 

 
This section describes several different surface contamination survey techniques that may be 
used during the characterization surveys at the Guterl Steel site. 
 

11.1 INDIRECT SURVEY METHODS 

 

These methods measure removable contamination.  The indirect swipe survey techniques 
(smear and wipe) are as follows: 

• Smear Surveys — A smear is obtained by using an absorbent filter disk to wipe with 
moderate pressure, across the area/item to be surveyed.  The smear is to cover an area of 
approximately 100 cm2.  The smear is then counted by using either laboratory counting 
equipment or a ratemeter with an appropriate detector probe, using reproducible 
geometry. 

• Wipe Surveys — A wipe (also called a large area wipe or smear) is obtained by wiping 
an absorbent pad (e.g., Masslin) or paper towel over a larger area or the entire surface, if 
practical.  The wipe is then counted using a ratemeter with an appropriate detector. 

 

11.2 DIRECT SURVEY METHODS 

 

These survey methods measure both fixed and removable levels of surface contamination.  
The direct frisk is performed by scanning the survey location using an instrument, such as a 
ratemeter, equipped with an appropriate alpha, beta or gamma-sensitive detector.  
 
Surface contamination surveys are performed by the HPTs to assess surface contamination to 
aid in controlling the spread of radioactive contamination to unrestricted or less contaminated 
surfaces. 

 

11.3 PRECAUTIONS/LIMITATIONS 

 
Survey techniques used to monitor personnel contamination are presented in Section 14.  
Documentation and record keeping requirements for surface contamination surveys are 
discussed in Section 18.  Acceptable surface contamination survey limits for the release of 
area, items, or materials are presented in Table 11.3-1. 

 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 11-2

11.4 GUIDELINES AND REQUIREMENTS 

Personnel performing surface contamination surveys will take necessary precautions to 
minimize the possibility of cross contamination (e.g., changing gloves after handling a highly 
contaminated surface, wrapping instruments in plastic sheeting or other suitable material).  
Detector windows of alpha or beta detection instruments must remain uncovered. 

Before entering an area to perform a surface contamination survey, personnel must be aware 
of anticipated contamination levels.  A review of previous surveys and operations performed 
in the area since the last survey will be made to determine the expected radiation and surface 
contamination levels.  When high levels of surface contamination are expected, start the 
survey at the periphery of the area and proceed toward the point suspected of having the 
highest levels of contamination.  To minimize the spread of high levels, change shoe covers 
before leaving the highly contaminated area, if practical. 

When low background, sufficient sensitivity, accessibility, surface geometry permit, a direct 
scan using a AC-3-7 probe (or equivalent) with an appropriate compatible count rate meter for 
alpha surveys will be performed in accordance with Section 11.5.  Any portable count rate 
instrument used for contamination surveys will have the capability of providing an audible 
response for the observed count rate. 

If background levels, surface geometry, large area to be surveyed (e.g., floors or walls) do not 
permit a direct frisk, a swipe survey in accordance with Section 11.6 will be performed.  
When background radiation levels permit, smears/wipes may be counted on the spot with a 
rate meter.  Where background levels do not permit on-the-spot counting, the smears/wipes 
will be taken to a low background area within a radiological control area for counting.  Care 
must be taken to ensure that the smear/wipe are counted such that no spread of loose surface 
contamination takes place as a result of the counting process. 

Any surface contamination found in non-contaminated areas will have the area immediately 
secured and further surveys made in the vicinity to determine the extent of the activity.  The 
survey data will be reported to the Site RSO for evaluation. 

Major changes in loose surface contamination in known contaminated areas will be reported 
to the Site RSO. 

Smears/wipes in known highly contaminated areas that do not serve a specific purpose will 
not be taken. 

11.5 PERFORMANCE OF DIRECT FRISKS 
 
Direct frisks will be performed as follows: 

• Observe general requirements addressed in Section 11.4; 
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• Taking precautions to ensure the instrument/probe does not come in contact with the 
surveyed surface and hold the probe within 1/8-inch of the surface; 

• Scan the entire surface of the survey point or item at a slow rate.  (Approximately two 
inches per second.); 

• If the direct scan indicates levels greater than the allowable limits shown on Table 11.3-
1, perform a swipe survey as indicated in Section 11.6.  Control the area as a 
contamination area if the smear/wipes indicate levels greater than the allowable limits 
shown in Table 11.3-1, 

• Determine activity levels in accordance with Section 11.7; and 
• Document results in accordance with Section 18. 

 

11.6 SWIPE SURVEY TECHNIQUE (INDIRECT METHOD) 
 
Where background levels or surface geometry prohibit direct scans for surface contamination, 
perform a swipe survey as follows: 

• Observe the general requirements addressed in Section 11.4; 
• Obtain a survey form to map the locations of the swipe samples; 
• Using moderate pressure, wipe an area approximately 100 cm2 with the swipe; 
• Count the samples and determine activity levels in accordance with Section 11.7; and 
• Document the results in accordance with Section 11.7. 

 

11.7 COUNTING SWIPE SAMPLES 

 
Prior to handling swipe samples, take the necessary precautions to prevent cross-
contamination.  Scan the samples with a pancake G-M detector or equivalent prior to 
continuing. Determine the  beta/gamma (β/γ) activity level as follows: 
 
 β/γ dpm/smear =  cpmgross – cpmbkg  
    detector efficiency 
 
NOTE: A beta efficiency of 10 percent will be used when using a pancake G-M detector 

in the hand-held geometry. 
 
Swipes will be counted in a laboratory alpha counting system for sufficient time to ensure a 
lower level of detection equal to 10 percent or less of the appropriate contamination standards. 
 

Determine the α  activity level as follows: 
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α dpm/smear = countsgross – countsbkg 

         E · T · SAF 

Where: E = detector efficiency 

  T = counting time (minutes) 

  SAF = α Self-Absorption Factor (a factor that takes into account the self-
absorption of alpha radiation caused by dirt on the smear—the SAF must 
be determined experimentally for the site. 

NOTE:  The detector efficiency is determined during or following the periodic instrument 
calibration and is checked daily. 

 

Record the results. 

If further analysis is not desired, dispose of samples appropriately. 

 

11.8 SUPPLIES AND EQUIPMENT 

 
The supplies and equipment needed to perform surface contamination surveys include the 
following: 

• Survey forms; 

• Envelopes or plastic bags; 

• Swipe papers and Masslin cloths;  

• Appropriate portable survey instruments; and 

• Laboratory counters. 
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12 DECONTAMINATION 

 
Equipment and surfaces which become contaminated with radionuclides must be 
decontaminated to the limits set forth in USACE EM 385-1-80 Table 6-4 (see RPP Table 
11.3-1).  These criteria must be met for equipment and surfaces to be considered 
decontaminated for release to unrestricted areas.  Decontamination of material will be 
accomplished by washing or scrubbing the contaminated item until all radioactive dirt is 
removed.  Stubborn contamination may require the use of chemicals, high-pressure steam, or 
mechanical scrubbing devices. 

 

Personnel with skin surface contamination, based upon portable detection devices, will 
normally be decontaminated using mild soap and lukewarm water.  Stubborn contamination 
may require the use of adhesive tape, the use of waterless hand cleaners, or prolonged 
soaking.  Personnel decontamination will be accomplished under the supervision of the Site 
RSO.   

Site specific decontamination procedures for specific project activities and radionuclides are 
specified in Sections 13 and 14.  Every effort will be made to reduce/minimize the volume of 
liquids generated during decontamination procedures, because of the high cost of liquids 
disposal. 
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13  DECONTAMINATION CONTROL MEASURES 
 

Monitoring and/or decontamination will be required whenever personnel and equipment exit 
potentially or known contaminated areas of the project site.  Proper decontamination will be 
necessary to minimize the potential for transfer of contaminants to previously unaffected areas, 
and for personal protection.  The subsections below present the equipment and personal 
decontamination requirements applicable to this project. 

 

13.1 EQUIPMENT DECONTAMINATION 

 

All equipment used on the Guterl Steel site will be surveyed and, as necessary, decontaminated 
prior to being cleared for leaving the site.  This requirement will apply to all equipment, 
including, but not limited to, the following: 

• Vehicles and transport equipment; 

• Air monitoring instruments; 

• Well drilling rigs; 

• Sampling apparatuses; 

• Soil excavation equipment; 

• Large area screening instrument; and 

• Hand tools. 

Material and equipment will be treated as radioactive and not removed from the RCA if 
measurements of removable or total (removable plus fixed) contamination levels exceed: 

200 dpm/100cm2 and 1,000 dpm/100cm2, respectively, for thorium and its decay 
products, 

1,000 dpm/100cm2 and 5,000 dpm/100cm2 respectively, for uranium and its associated 
decay products, 

or if prior use suggests that contamination levels on inaccessible surfaces are likely to exceed 
these removable and total levels.  The degree of decontamination necessary will vary on the type 
of equipment involved and on its use(s) relative to the amount of contaminant exposure that may 
have occurred. 

Small items of equipment (e.g., hand-held items such as hand tools and air monitoring 
instruments) will be surveyed by a qualified HPT and decontaminated, as necessary, by hand 
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wiping or tape pressing under the supervision of the Site RSO or qualified HPT.  Small items 
will be protected from contacting contamination to the extent possible through practices such as 
bagging instruments (if applicable/possible) and avoiding the placement of items on potentially 
contaminated surfaces.  Exceptions to these requirements may include: 

• Items made of absorbent materials (e.g., wooden handles on tools) may be discarded and 
not subjected to decontamination efforts; and 

• Items that require special decontamination procedures, such as samples and/or sampling 
apparatus. 

Large items of equipment (e.g., site vehicles) will be surveyed prior to removal from the Guterl 
Steel site and decontaminated as necessary.   

All equipment will undergo a contamination release survey prior to unrestricted release from the 
site. 

 

13.2 PERSONNEL DECONTAMINATION 

 

All personnel will perform a whole-body frisk after doffing PPE and prior to exiting the 
restricted area.  The only exception to this requirement would be in the event of extreme 
emergency, when the urgency of the situation outweighs the need for decontamination.  
Personnel detecting contamination above established release limits will contact the Site RSO for 
verification surveys, decontamination, and documentation. 

Personnel with skin surface contamination, based upon portable detection devices, will normally 
be decontaminated using mild soap and lukewarm water.  Stubborn contamination may require 
the use of adhesive tape, the use of waterless hand cleaners, or prolonged soaking.  Personnel 
decontamination will be accomplished under the supervision of the Site RSO.  All personnel 
contamination incidents will be documented by the Site RSO or HPT to facilitate personnel dose 
assessments, if needed. 
 

13.3 RELEASE OF MATERIAL FOR UNRESTRICTED USE 

 

This section provides field personnel with guidance for releasing material from the Guterl 
Steel site for unrestricted use.  This also includes material to be disposed of as hazardous but 
non-radioactive waste.   
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Any one of the sections mentioned below may be omitted at the discretion of the Site RSO based 
on prior knowledge of the nuclides involved. 
 

13.3.1 General 

 

The uranium series (U-238 and its radioactive progeny) presents a potential alpha, beta (internal) 
and gamma (external) radiation hazard.  Therefore, release criteria for material at the Guterl Steel 
site are based on surface contamination levels (USACE EM 385-1-80 Table 6-4), and the 
specific activity of U-238 and gamma exposure standards (Ref: 40CFR192) and includes the 
following: 

• Fixed (non-removable) alpha and beta/gamma surface contamination. 

• Removable or loose alpha and beta/gamma surface contamination. 

• Specific activity (pCi/g) of material (e.g., building debris and materials). 

• Gamma exposure rates from radioactive material (e.g., large or bulky items). 
 

13.3.2 Surface Contamination 

 

Material considered for unrestricted release at the Guterl Steel site will be surveyed for both 
fixed and removable alpha contamination.  The limits for fixed and removable alpha 
contamination are contained in Table 11.3-1. 

Material with inaccessible areas, specifically where the alpha activity has been sealed into the 
surface (e.g., by painting), will not be considered for release. 
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14 PERSONNEL CONTAMINATION MONITORING AND DECONTAMINATION 

 

14.1 DEFINITIONS 

 
Contaminated Individual – an individual who is found to be externally contaminated as 
indicated by an α or β/γ frisk of > 200 dpmnet/100 cm2 or a positive nasal smear.  If it can be 
demonstrated that the contamination does not include thorium, the external contamination 
limit is 1,000 dpmnet/100 cm2

.
 If the contamination can be identified to consist only of radon 

decay products, the person will be regarded as uncontaminated. 
 
Hand and Foot Frisk—a personnel survey technique in which the hands and soles of the feet 
are surveyed for surface contamination.  Hand and foot frisks will be performed by all 
individuals leaving a RCA, if, in the opinion of the Site RSO, there is a low probability of 
clothing or personnel contamination (e.g., low contamination levels in area, or subject person 
was only performing a walk-through inspection, surveillance or certain surveys).  If positive 
results are obtained by a hand and foot frisk, a whole body frisk will be performed. 
 
Whole Body Frisk—the personnel survey technique in which the entire body is surveyed for 
surface contamination.  Whole body frisks are used to qualitatively and quantitatively 
establish external personnel contamination.  A whole body frisk will be performed on/by any 
individual who has worked in an RCA, especially one in which high-level contamination is 
known to exist. 
 

14.2 RESPONSIBILITIES 

 
Each individual working at the Guterl Steel site has the following responsibilities: 

• Properly perform a whole body frisk upon exiting a posted RCA, or as otherwise 
directed by the Site RSO; 

• Properly perform hand and foot frisks as the exit from the Restricted Area; 
• Maintain calibrated frisking devices/stations strategically throughout the site to support 

whole body and hand and foot frisking requirements; 
• Periodically observe personnel frisking operations to ensure compliance with this 

procedure; 
• Decontaminate those individuals identified to be contaminated; 
• Document the details of the contamination event and initiate corrective action(s) in 

those cases where program deficiencies are identified; 
• Support Radiation Safety personnel with regards to the identification and corrections to 

radiological practices that contribute to skin contamination; and  
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• Maintain Personnel Contamination Forms in the appropriate personnel files. 
 

14.3 PROCEDURES 

 
A whole body frisk will be performed by each individual immediately upon exiting a posted 
RCA and/or as otherwise directed by Radiological Safety personnel. 
 
Whole body frisks will be performed as follows: 

• Hold probe within 1/8 inch of surface being monitored; 
• Move probe over surface at a rate of less than 2 inches per second; 
• If so equipped, Radiation Safety will maintain alarm at a count rate equivalent to 

1,000 dpmnet/100 cm2 for α and β/γ survey meters; 
• The net cpm above background will be visually observed; 
• Entire whole body frisk will require two to three minutes; if available, timers will be 

used; 
• Perform frisker check; 
• Start with both hands; 
• Arms, pause at each elbow; 
• Neck and shoulders; 
• Trunk of body, front and back; 
• Legs, pause at each knee; and 
• Shoes- top and bottom. 
 

In the event that α or β/γ frisking indicates greater than 1,000 dpmnet/100 cm2 above 
background, or frisker alarms, notify radiation safety personnel for assistance. 
A hand and foot frisk will be performed by individuals who, in the opinion of the RSO, have a 
low probability of clothing and/or personnel contamination, such as personnel performing 
inspections, surveillances or certain surveys. 
 
Hand and foot frisks will be performed as follows: 

• Hold probe within 1/8 inch of surface being monitored; 
• Move probe over surface at a rate of less than three inches per second; 
• If so equipped, Radiation Safety will maintain a count rate equivalent to 1,000 

dpmnet/100 cm2 for α or β/γ survey meters; 
• The net cpm above background will be visually observed; 
• Perform frisker check; 
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• Frisk both hands; and  
• Frisk the bottoms of both feet. 

 
In the event that α or β/γ frisking indicates greater than 1,000 dpmnet/100 cm2 above 
background, or frisker alarms, continue to perform a whole body frisk and notify radiation 
safety personnel for assistance. 
 

14.4 DECONTAMINATION OF CONTAMINATED INDIVIDUALS 

 
Upon notification of a contaminated individual, HPT will decontaminate the individual as 
follows: 

• An HPT will perform a whole body frisk of the individual in accordance with Section 
13.2.  If the survey confirms that the individual is contaminated, initiate a Personnel 
Contamination Form; 

• Ensure that all frisk survey results are logged in cpmnet (unless otherwise specified) and 
the time of each survey is included on the Personnel Contamination Form.  Estimate 
and log the area(s) of skin contaminated (cm2); 

• Obtain nasal smears if contamination has occurred above the shoulders and for any 
other situation where an internal deposition is suspected.  All nasal smears will be 
recorded on the Personnel Contamination Form in units of dpm/smear; 

• At an appropriate decontamination facility, decontaminate the individual using a 
suitable technique(s); 

• Decontamination of contaminated wounds, severely injured or internally contaminated 
personnel, will be performed under the direction of qualified medical personnel; 

• Brief the individual as to the severity and significance of the contamination and the 
methods to be used for decontamination; 

• The psychological well being of the contaminated worker will always be considered.  
The unusual nature of ionizing radiation may create apprehension, and occasionally, 
unreasonable fear may accompany contamination.  Every effort to reassure the worker 
must be taken; and. 

• Document the technique and log the decontamination results for each decontamination 
attempt. 

 
Field decontamination techniques will be limited to those techniques that are not invasive and 
do not involve chemicals other than those normally applied to the skin.  More advanced or 
aggressive decontamination techniques require medical supervision.  The acceptable 
techniques include: 

• Use of sticky-tape to remove particles from the skin (patting the skin with the adhesive 
side of masking tape, etc); 
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• Use of soap and tepid-water (may include Lava soap or some other mildly abrasive 
hand soap); 

• Use of a 50:50 cornmeal/Tide detergent mixture; and 
• Use of rubbing alcohol. 

 
After applying most of the above decontamination techniques, the skin will be dry and 
defatted.  The use of a moisturizing skin cream, such as NiveaTM Cream, is recommended to 
restore moisture to the skin and prevent rashes and secondary infections. 
 
Precautions: 

• Do not decontaminate to the point of skin reddening/abrasion. 
• Decontamination of ears, eyes, mouth and other orifices will be performed under the 

direction of qualified medical personnel. 
• Decontamination of nasal passages will be limited to repeated nose blowing by the 

individual.  Supplemental nasal irrigation as required will be performed under the 
direction of qualified medical personnel. 

• Determine and record the specifics of the contamination event.  These specifics will 
include the estimated time of contamination and description of the most likely cause.  
As necessary initiate controls, to prevent further contaminations until corrective 
actions have been determined and initiated, in accordance with this RPP. 

 
In the event that the individual cannot be decontaminated below 1,000 dpmnet/100 cm2

 for α or 
β/γ, notify RSO or designee prior to release of the individual.  As required by this RPP, have 
the individual submit appropriate bioassay samples. 
 
The Whole Body Counter Operator will provide the Site RSO with the results to allow 
completion of the applicable section of the Personnel Contamination Form. 
 
The Site RSO will perform the following tasks: 

• Review the contamination event with the individual and have the individual sign the 
Personnel Contamination Form; 

• Review the Personnel Contamination Form for completeness and accuracy.  Sign the 
Personnel Contamination Form and forward the Personnel Contamination Form to the 
SSHO for review; 

• If necessary, initiate an RDR in accordance with this RPP; and 
• Review the Personnel Contamination Form for completeness and accuracy.  Sign the 

Personnel Contamination Form.  As required, incorporate the assessed skin dose into 
the individual's exposure record in accordance with this RPP.  Place the completed 
Personnel Contamination Form into the individual's exposure file. 
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14.5 DOCUMENTATION OF CONTAMINATED CLOTHING 
 
HPT will accomplish the following tasks: 

• Using the form entitled, "Clothing Contamination Report", documents the 
circumstances, decontamination methods, survey results, and disposition of clothing 
determined to be contaminated.  This documentation will include survey results on 
both inside and outside surfaces of the contaminated clothing; 

• Record the estimated time of the contamination on the form at the top in the box marked 
"Time"; and  

• Record the time(s) of decontamination under "Survey Results". 
 

The Site RSO will review and sign the form before its distribution. 
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15 AIR SAMPLING AND ANALYSIS 
 

15.1 AIR SAMPLING 
 

15.1.1  Definitions 

 
Breathing Zone Air (BZA)—the region near a workers’ mouth and nostrils from which air is 
drawn into the workers lungs during work.  Air taken from this region will represent the air 
the worker is breathing. 
BZA Sample—a sample of the BZA concentration capable of detecting a minimum of 25 
percent DAC.  In cases where the air sample is used to verify adequate respiratory protection, 
a sample of sufficient volume to detect 25 percent DAC including the protection factor (PF) 
provided by respiratory protection device(s) is needed. 
Continuous Air Sampling/Monitoring—a method of sampling used to detect changes in 
airborne activity levels in routinely occupied areas.  These units often provide alarm 
capabilities for air activity levels which exceed pre-determined set points. 
Grab Sample—an air sample technique which consists of drawing a known volume of air in a 
short duration (typically 5 minutes) through a media and measuring the activity collected in 
the media.  The sample is used to assess airborne radiological conditions during entry into an 
area, during work evolution, and to verify airborne conditions indicated by constant air 
sampling/monitoring equipment. 
 
15.1.2   Responsibilities 
 
The HPT is responsible for the following activities: 
• Ensure all equipment used for air sample collection is operating properly and has current 

calibration certification as required; 
• Placing the air sampler in a location that is representative of the air concentration in that 

area or breathing zone, as applicable; 
• Ensuring that the sample being collected is a valid air sample and not surface 

contamination; 
• Performing a field analysis, as necessary; and  
• Submitting sample(s) to the count facility for analysis as soon as possible after collection. 
 
Air sampling for Thoron may be required in areas of significant Th-232 contamination. 
However, given the ‘open to atmosphere’ condition of the facility, it is probable that any 
thoron emission from subsurface concentrations of Th-232 would be quickly diluted to 
insignificant concentrations of airborne radioactivity. 
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15.1.3  Particulate Air Sampling 
 
Particulate air sampling will include the following activities: 
• Obtain air sampling equipment, filters and envelopes/tags;  
• Set up the sampling system with the appropriate filter; 
• Place filter in the air sampler with the rough side as the collection surface; 
• Complete the following sections, as applicable, of the Air Sample Collection 

Envelope/Tag: 
 -Date on/off; 
 -Time Sample on/off; 
 -Flow Rate; 
 -Type of Sample (including the RWP number as appropriate); 
 -Sampler Number; 
 -Sampler Calibration Due Date; 
 -Location; and  
 -Respirator Type/Code 
 
If sample is a BZA sample, place name and social security number(s) of person or persons 
covered by the air sample on the envelope/tag. 
• Operate the air sampler in accordance with the appropriate operating procedures. 
• Start the air sampler once the filter/cartridge is properly installed.  Adjust the flow if 

necessary. 
• Draw an air sample in a manner that would result in a representative sample as defined 

above.  (The sample should be of sufficient volume to detect 10 percent of DAC.  Lapel 
samplers may not provide the necessary volume required to obtain 10 percent of DAC due 
to sampler limitations.) 

• Turn the air sampler off once a sample has been drawn. 
• Ensure the remainder of the applicable information (i.e., Time/Date off) is on the envelope 

or tag. 
• Field count as necessary per Section 15.2 
• Place the particulate filter into the appropriate envelope. 
• Transport the sample to a counting station. 
• Analyze the sample and document appropriately. 
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15.2 AIR SAMPLE ANALYSIS 

 

15.2.1   Minimal Detectable Activity 
 
The Minimum Detectable Activity (MDA) is the count rate or corresponding sample 
concentration which can be detected with 95 percent certainty [e.g., limit Type I (false 
positives) and Type II (false negatives) error rates to less than 5 percent[. 
 
Normally, the formula used to calculate the MDA of an instrument assumes that the 
background counting time and the sample counting time are equal.  Then the formula for 
calculating the MDA is as follows (U.S. DOE, 1990): 
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 Where: MDA = Minimum Detectable Activity 
   Cb = Background count rate (cpm) 
   Tb =  Background count time (min) 
   ε = Counter efficiency (dpm/cpm) 
 
However, when the background is very low (e.g., 1 cpm or less), the MDA can be improved 
by increasing the counting times for background (e.g., 5 times or greater than the sample 
count time).  The MDA formula then changes to the following (Strom and Stansbury, 1992): 
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 Where: MDA = Minimum Detectable Activity 
   Cb = Background count rate (cpm) 
   Tb =  Background count time (min) 
   ε = Counter efficiency (dpm/cpm) 
 
Therefore, when a low-background alpha counting system (scaler) is being used, the MDA 
can be improved by increasing time of background counts using the second MDA formula, 
above. 
The Multi-Agency Radiological Laboratory Analytical Protocols (MARLAP) manual 
recommends that MDA should only be used as a performance characteristic of the 
measurement process. It recommends a more rigorous determination of the critical value 
based on a consideration of all sources of variance. However, page 20-4 in Volume III of the 
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MARLAP manual also notes that “there are still disagreements about the proper use of the 
MDC concept” (USNRC, 2004). For this concern regarding air sample analysis sensitivity by 
direct counting methods, where there are no confounding laboratory chemical yield issues, the 
practical effect of the MARLAP recommendations are not believed to significantly change the 
final calculated results. The user is referred to the MARLAP manual for further consideration 
of this matter. 
   

15.2.2 Analysis of Air Samples for Alpha Emitters other than Radon Progeny 
 
The following procedures will be followed to analyze the air samples for alpha emitters other 
than radon progeny: 

• Ensure that normal daily QC checks have been performed on counting system; 
• Allow air sample (filter) to decay 24 to 72 hours after being taken (allows radon 

progeny to decay); 
• Remove filter from envelope and place rough side up; 
• Set counter for 10 minute counting time; 
• Place sample holder slide in topmost slot of sample holder; 
• Press red "start" button on counter.  A red Light-Emitting Diode (LED) next to button 

should illuminate; 
• At end of counting time (red LED next to start button goes out) record total counts on 

data sheet; 
• Replace filter in envelope and store for future use; 
• Calculate sample results on data sheet and enter data in laboratory log book and air 

sample report form; and 
• The Site RSO may select samples for recount (QA) or to be sent to an outside 

laboratory for analysis. 
 



Radiation Protection Plan 
Former Guterl Specialty Steel Corporation FUSRAP Site, Lockport, New York 

  06/20/06 16-1

16 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES 

 

As part of the SSHP for a radiologically contaminated site, a Site Emergency Response Plan 
has been established.  Therefore, only general emergency planning considerations are detailed 
in this section. 
 

16.1 MEDICAL EMERGENCIES 
 

16.1.1 Minor Medical Problems 
 
A first aid kit is located in the site trailer and at each Control Point for treatment of minor 
injuries.  All minor injuries will be reported to the Site RSO.  Minor injuries which occur in 
Restricted Areas will be surveyed for radioactive contamination, prior to treatment.  Injuries 
requiring medical treatment will be reported in accordance with USACE requirements and 
OSHA regulations. 
 
16.1.1 Major Medical Emergencies 
 
Injuries or illnesses occurring on the Guterl Steel site which require immediate medical 
treatment will be transported by the most expeditious means to the appropriate health care 
facility.  Details on this facility are provided in the SSHP.  Emergency information will be 
posted at the Guterl Steel site.  This information will include name, address, phone number, 
and contact person at the designated health care facility.   
 
Patients who become ill or injured in Restricted Areas will be surveyed for radioactive 
contamination as soon as practical.  If it is not practical due to the severity of the emergency, 
the patient will be decontaminated to the extent possible and wrapped with protective material 
to contain any remaining contamination before being transported to the medical treatment 
facility. In such cases, qualified health physics staff and equipment will accompany the 
patient and offer assistance to the emergency medical team and the hospital medical staff with 
contamination control, as required. 
 
Severe traumatic injuries (Level I or Level II Traumas) may be evacuated to the health care 
facility.  More serious injuries may require aeromedical (helicopter) evacuation of the patient.  
 
The RSO or his designee will escort injured personnel that are potentially contaminated and 
will assist the emergency response and medical staff as needed to contain the contamination 
and to decontaminate any impacted personnel, equipment or facilities. 
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16.2 RADIOLOGICAL EMERGENCIES 

 
Maintenance of an Emergency Response capability will be necessary during the duration of 
this project.  This capability will include the ability to perform emergency radiological 
monitoring in the vicinity of the job site, assessment of the radiological consequences of an 
emergency to the surrounding public from a building structural failure, fire, or other 
emergency where radioactive material could be or is released off-site.  This portion of the 
RPP contains an outline of the Emergency Plan and the radiation protection actions that will 
be performed in the event of such an emergency.   
 
It is important to emphasize that LIFE-SAVING, LIMB-SAVING, AND EYE-SAVING 
EMERGENCIES TAKE PRIORITY OVER ALL RADIOLOGICAL CONSIDERATIONS. 
 

16.2.1 Response Staff 
 
The minimum emergency response staff will include the following personnel: 

• Project Manager 
• Site Health and Safety Officer 
• Site RSO 
• Other personnel as authorized 
 

Each of the above individuals may designate additional staff members necessary for the 
required emergency response. 
 

16.2.2 Emergency Notification 
 
In the event of an Emergency, the SSHP will serve as emergency response coordinator for this 
project. The PM will serve as secondary emergency response coordinator.  
 
Section 11 of the SSHP covers Emergency Response Planning and includes the following: 
 

• Site Specific Emergency Procedures   Section 11.2 
• Emergency Contact Information Table 4  
• Local Hospital Route Map   Figure 2 (also attached as RPP Figure 4)  

 
Each radiological emergency response team member will be listed in a Radiological 
Emergency Call-Out list.  The team member will provide their normal office telephone 
number or alternate office telephone number, a cell phone number if available, a home 
telephone number, and a pager number if available.  A copy of this Emergency Call-Out list 
will be provided to each team member, the Earth Tech, Buffalo, New York Office, the 
Lockport Fire and Rescue Department, and USACE Buffalo District Office.  
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16.2.3 Radiological Emergency Response 
 
At least one Emergency Monitoring Team, consisting of a HPT and a driver will be capable of 
responding to the site on a 24-hour basis during the conduct of Earth Tech’s characterization 
activities.  The team will meet at the command trailer and draw the needed emergency 
equipment and supplies. 
 
Based on the information provided by the Site RSO, the team will be dispatched to obtain air 
samples, direct radiation readings, smear samples and soil samples, as required. 
 
The Site RSO is responsible for determining the measurements/surveys required, dispatching 
the Emergency Monitoring Team, and evaluation of the sample data obtained.  The Site RSO 
is responsible for determining the prevailing wind direction, and recommending what, if any, 
radiological protective actions should be taken by the general public or other responding site 
staff. 
 
Protective action recommendations for the general public will be transmitted to the Earth 
Tech PM, who will coordinate communications with the USACE, the NYSDEC, the New 
York State Department of Health (NYSDOH), the City of Lockport, New York, Niagara 
County and state emergency response agencies as required. 
 

16.2.4 General Criteria for Protective Actions 
 
For the planned characterization survey tasks, public protective actions are not likely to be 
needed outside of the boundaries at the Guterl Steel site.   
 
Protective actions may be recommended if the public could be exposed to greater than 0.2 
ALI during an emergency (this would be roughly equivalent to 1 rem whole body dose, which 
is in accordance with the US EPA Protective Action Guidelines for accidents at nuclear power 
plants.  
  
Mitigating factors, including weather conditions will be considered when contemplating 
protective actions.  Also, dose received will be considered.  If protective actions would not 
reduce the dose by at least 50 percent, sheltering will be the only action recommended (again, 
unless fire or other safety issues are overriding). 
 

16.2.5 Work Stoppage or Emergency Evacuation 

If ever Immediately Dangerous to Life of Health (IDLH) concentrations, as defined in the 
SSHP Section 5.3, are detected, all work in an area will cease and workers will leave the area.  
No personnel will enter the area until concentrations are confirmed to be less than IDLH 
concentrations.  Work in adjacent areas will also cease and workers will leave those areas 
until concentrations are confirmed and the appropriate level of PPE is identified. 
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Any member of the characterization survey team can stop the work due to actual or perceived 
radiological conditions that pose an unforeseen risk to the conduct of the characterization 
survey. In such events, the survey team members should exit the area of concern immediately, 
proceed immediately to the CRZ, and immediately notify the RSO. 

In the event of a notification for emergency evacuation of on-site personnel, any team 
members in the EZ should proceed immediately to the CRZ for further instructions. If the 
emergency conditions are known to not be urgent, remove PPE immediately and proceed to 
evacuate the Guterl Steel site. If the conditions are urgent, proceed to evacuate the Guterl 
Steel site without removal of PPE and stay isolated from others as much as possible. Upon 
reaching a safe location, remove and contain the PPE and conduct surveys as necessary to 
confirm that there is no personal contamination or any facility contamination in excess of 
unrestricted release levels. 

16.2.6 Prevention or Minimization of Public Exposures 

Table 2 of the SSHP identifies site boundary hazard monitoring procedures, action levels, and 
responses to prevent or minimize public exposures.  The SSHO will track site boundary 
monitoring data and identify trends and preventative mitigation procedures to minimize 
additional public exposures.  

Each task specific RWP will use administrative exposure limits to ensure that the public 
exposures are maintained significantly below the limits specified in 12NYCRR38 (10 CFR 
20).  
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17 PERSONAL PROTECTIVE EQUIPMENT 
 

17.1 GENERAL POLICY 
 
Personnel who enter an RCA will be required to wear protective clothing consisting of cloth 
or Tyvek coveralls, vinyl or rubber gloves, safety shoes with disposable shoe covers (booties), 
safety glasses, and hard hat (optional) as a minimum.  Additional precautions, such as taping 
openings of protective clothing and utilizing respiratory protection may be required (based on 
surface contamination and air sampling data) at the discretion of the Site RSO.  The Site RSO 
may also decrease the level of PPE required, based on the results of radiation surveys 
performed in the work site.  No uncovered open cuts or wounds are allowed in the restricted 
area. 

Since the radioactive material located at the Guterl Steel site is in a readily dispersible form, 
surface contamination is expected to be a significant problem.  All personnel and equipment 
will be surveyed for radioactive contamination prior to leaving Restricted Areas.  The 
Radiation Safety staff and the Site RSO will be notified of any personnel or equipment 
contamination levels in excess of the limits listed in Table 11.3-1.  If contamination above 
those limits are detected on any personnel or equipment, work will be suspended until 
additional protective measures, as determined by the Site RSO, are implemented in the 
Restricted Area. 

Because of the nature of contaminant material, airborne contamination is not expected to 
exceed regulatory limits.  However, at the start of work, air samples will be obtained at the 
discretion of the RSO and analyzed for gross α and β/γ activity.  If no activity above the 
normally occurring background levels is detected, air sampling may be performed at a 
reduced frequency or discontinued, at the discretion of the RSO.  In the event that positive air 
sample results are obtained, the RSO will comply with the provisions of 12NYCRR38 
(10CFR20) for tracking internal exposures.  If it is determined that workers could exceed 25 
percent of the daily or weekly limits in 12NYCRR38 (10CFR20) (e.g., 2 DAC-hrs/day or 10 
DAC-hrs/week), the Site RSO will halt further work until appropriate radiation controls to 
limit these exposures are instituted.  As a last resort, the Site RSO may require the use of 
respiratory protection.  In this case, workers must be "respirator qualified" before working in 
these areas. 

Respirators utilized must be approved by the National Institute for Occupational Safety and 
Health (NIOSH) for radioactive dusts and particulates (either negative or positive pressure air 
purifying respirators may be used).  Only the NIOSH-listed protection factor (for qualitative 
fit tests) may be used.  All respirator users will have passed a respirator fit test within a 
calendar year of the activity. 
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17.2 RESPIRATORY PROTECTION POLICY 

Whenever airborne radioactivity levels are detected above those levels requiring declaration 
of an Airborne Radioactivity Area, the Site RSO will coordinate with the operational staff to 
develop engineered controls and other methods to reduce the internal radiation exposure of 
workers.  It is the policy at this project that respiratory protection will only be considered after 
such engineering controls are instituted.  An exception to this will occur when the protective 
barrier is penetrated due to the potential for contamination to become airborne.  A written 
policy will be developed listing the project policy on respirator use and relief (breaks) from 
use.  The atmosphere at this job site is not immediately hazardous to health.  Therefore, it is 
the policy at this project that the respirator user may leave the area at any time for relief from 
respirator use in the event of equipment malfunction, physical (respiratory) or psychological 
distress, procedural or communications failure, significant deterioration of operating 
conditions, or any other condition that might require such relief.  In such an event the 
Radiation Safety staff and the Site RSO will be notified immediately.  No disciplinary action 
will be contemplated against any worker who experiences respiratory distress as long as the 
above provisions have been complied with.   

17.3 DESCRIPTION AND SELECTION OF RESPIRATORY EQUIPMENT 
 

17.3.1 Definitions 

Breathing Zone—The region near a worker's mouth and nostrils from which air is drawn into 
the worker's lungs during work.  Air taken from this whether standing, sitting, or moving. 

Non-Radiological Respiratory Protection Permit (NRP)—The document used as an 
administrative method of selecting and authorizing the use of respirators to minimize internal 
exposures to non-radiological airborne hazards. 

Radiation Work Permit—The document used as an administrative method of controlling 
personnel access to areas designated as radiological hazards for the purpose of minimizing 
exposure to internal and external radiation. 

17.3.2 Responsibilities 

HPTs representing the Site Radiation Safety Office will accept the following responsibilities: 

• Those persons assigned the task of evaluating the need for, and determining the type of, 
respiratory protection devices to be used will adhere to the requirements and 
guidelines set forth in this procedure when writing an RWP; 

• Radiation Safety personnel will maintain a copy of current NRPs in RWP areas at the 
appropriate control point.  The Site Supervisor delivers the NRP to the control point 
for reference by Radiation Safety and supervisory personnel; and 
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• Radiation Safety personnel are responsible for the collection and analysis of 
radiological air samples, contamination surveys, calculation of DAC hours, and 
maintenance of these records. 

The Site RSO will perform the following duties: 

• Provide specifications for the selection of respiratory protection devices, and 
periodically review the selection process to ensure compliance with this procedure; 

• Determine when an NRP applies to an RWP area; 
• When an NRP applies to an RWP area, Safety and Health personnel will ensure the 

NRP is available for reference at the appropriate control point; 
• Safety and Health personnel periodically will monitor worker compliance with NRP 

requirements; 
• Posts NRP areas with a copy of the effective NRP required for work;; 
• When an NRP applies to an RWP area, delivers a copy of the NRP to the appropriate 

control point; 
• Monitor worker compliance with RWP and NRP requirements; 
• Perform periodic and project termination review of PPE effectiveness; and 
• Terminate the NRP at the completion of the job and ensure that all copies of the 

terminated NRP are returned to the Safety and Health Department. 

17.3.3 Procedure 

The following prerequisites will be adhered to: 

• All respiratory protective devices which are selected to afford a protection factor against 
airborne radioactive material will be NIOSH-certified in accordance with 30CFR11, 
Respiratory Protective Devices, Tests for Permissibility, or specifically approved for 
use by the NRC; 

• Engineering and process controls (e.g., HEPA-filtered ventilation and containments) 
will be considered prior to the selection of respiratory protection equipment; 

• When an NRP is issued for an RWP area, a copy of the NRP will be maintained at the 
appropriate control point; 

• When an NRP applies to an RWP area such that it requires greater respiratory 
protection than the RWP, the NRP requirement will be on the RWP; and  

• Where respiratory protection is not specified on the RWP, but is specified on the NRP 
for the same area, there will be no respiratory protection specified on the RWP. 

Air sample concentrations and contamination survey data will be obtained from the RWP.  
From this, the types and concentrations of radionuclides present can be discerned. 

Respiratory protection equipment is to be selected to provide a protection factor greater than 
the multiple by which peak concentrations of airborne radioactive materials are expected to 
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exceed the values specified 12NYCRR38 (10CFR20), as determined by the sampling of 
airborne contamination.  Isotopes for which a protection factor may not be taken are not 
considered in this respirator selection process.  Exposures to these isotopes are calculated as if 
no respirator were worn. 

If it is impractical or impossible to obtain current airborne radioactivity measurements prior to 
an entry, past airborne concentration histories for the area or the type of work to be performed 
will be used in estimating expected airborne radioactivity levels.  An air sample will be taken 
during such an entry to verify the actual levels. 

Where surface contamination exists in concentrations which may be expected to become 
airborne during the work to be performed, past airborne concentration histories for the area 
and the type of work to be performed will be used in estimating expected airborne 
radioactivity levels. 

Air samples will be obtained during work activities for estimating exposure to workers, and 
for continuing evaluation to determine adequate respiratory protection, when a reasonable 
potential for airborne contamination exists.  Air samples will be representative of the 
breathing zone airborne radioactivity concentration where work activities are likely to create 
airborne contamination. 

As a guideline, respiratory protection may be used when past airborne concentration histories 
for an area and the type of work to be performed show a reasonable probability that an 
airborne concentration of 1 DAC or more may develop.  Both internal and external sources of 
exposure will be considered such that the total exposure to the individual will be minimized. 

Respirators are not selected on the basis of contamination levels, although contamination level 
data may be used to determine the probability of airborne levels developing during certain 
work activities.  Non-radiological respiratory hazards that may impact respirator selection 
(e.g., confined space, chlorine, and asbestos) will be considered in accordance with 
Procedures for Non-Radiological Respiratory Protection. 

Use of respirators affording greater protection against higher concentrations may be dictated 
based on evaluation of the following characteristics of the work and user requirements: 

• Activity to be performed; 
• Working conditions (i.e., temperature, presence of water, mobility, and space 

constraints); 
• Duration of required respirator usage; 
• Proximity of respirable air; and  
• User acceptance, comfort and qualifications. 

User comfort and the degree of stress associated with respirators are considered during fit 
testing.  Respirators are selected so that any specific job can be performed with a minimum of 
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stress compatible with the job requirements and the degree of protection needed.  Document 
the type of respirator required on the RWP. 
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18 RECORD KEEPING 

 

Earth Tech and all of its subcontractors will maintain logs and reports sufficient to document 
the implementation and execution of the personnel protection program. 
The following documentation will be maintained: 

• Records of radiation surveys, monitoring and disposal in accordance with 
12NYCRR38 (10CFR20 subpart L). 

• Reports of loss of licensed material to the Site RSO. 
• Notification of Incidents as presented in 12NYCRR38 (10CFR subpart M Reports). 
• Reports of overexposure and excessive levels and concentrations as presented in 

12NYCRR38 (10CFR20.405). 
• Notification and reports to individuals as per 12NYCRR38 (10CFR20.409). 
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          Table 2.4.1-1

Final Radiation Protection Plan
Former Guterl Specialty Steel FUSRAP Site

Data Gap Summary by Medium and Investigative Area

Investigative Area (IA) Media included in IA

Number Name
Building 
Surfaces Soil Groundwater

Surface Water/ 
Sediment Data Gap Summary Data Acquisition Recommendation

IA 01 Excised Area - Buildings 
(including Bldg 24)

(Buildings 1, 2, 3, 
4/9, 5, 6, 8, 35, 

and 24)

Most sampling appears to be 'observational', not based on formal grid and 
may not provide sufficient coverage. Sample locations cannot be accurately 
determined. Screening level for Th-232 used by ORISE was higher than that 
considered currently. Reporting limits for isotopic analyses are generally 
adequate.  Data indicates that radioactivity is not 'removable' and therefore 
decon of structures not feasible. Building 1 not surveyed adequately due to 
safety (structural) considerations. Basement of Bldg 1 not evaluated due to 
flooded condition. Bldg 5 survey 'minimum' due to structural concerns and 
accumulated debris. No residual contamination (based on screening) in Bldgs 
5 and 35; no samples in these bldgs. Bldgs 2, 3, 6, 8 resurveyed as Class 1; 
coverage seems adequate, but only 6 and 8 surveyed on grid. Floor plates not 
removed, contamination under plates needs to be assessed.

Bldg 1 - resolve safe acess issues; resurvey Work Room as Class 1; conduct 
initial survey of basement as Class 3. 
Bldg 6 - survey under floor plates, additional soil sampling needed. 
Bldg 8 - additional survey optional; existing data may be sufficient to delineate 
impacted areas to  within 5 m. 
Bldg 5 - resurvey as Class 3 area. 
Bldg 24 (North) -  resurvey as Class 3 area; conduct limited subsurface sampling 
(coring) to evaluate possible sub-floor contamination. 
Bldgs 2, 3, and 4/9 appear adequate subject to confirmation surveys. 
General - existing data for equipment and structure above 2 m inadequate; 
needs more comprehensive survey. In addition to specific recommendations, 
confirmation re-sampling at 5 to 10 percent of ORISE frequency is 
recommended. In all buildings - document gamma exposure measurement 
locations and add measurments and samples that are required to evaluate the 
new screening values.

IA 02 Excised Area - Exterior Areas 
(Soils)

Survey grid used but based on local coordinates (not tied to NY Plane Coord 
System). Extent of MED/AEC contamination (horizontal and vertical) 
established. Some contamination associated with firebrick and pieces of 
radioactive metal.

Correlate previous local sample grid coordinates to NY Plane Coord System. 
Random re-sampling of 5 to 10% of surface and subsurface locations to confirm 
ORISE data. Collect gamma reading at 1 m above grid nodes.

IA 03 Landfill Area

Chemical data adequate; test pits, test borings; MW sampling; TCL/TAL and 
TCLP analyses conducted by NYSDEC. Surficial radiological data includes 
isotopic analyses of soils and are adequate except in northeast corner. 
Inadequate subsurface data. Inadequate characterization of sediment and 
surface water west and south of Landfill.

Direct-push sampling and on-site screening for subsurface throughout Landfill 
footprint. Intrusive investigation (test pits) in NE corner. Collect sediment and 
surface water samples west and south of Landfill. Wetland delineation may be 
needed if MED/AEC material found in southern part of Landfill.

IA 04 NCIDA Area (Buildings 14, 37, 
and current office)

Surficial radiological data coverage insufficient in some areas. Inadequate 
subsurface data. Different sample densities at Class 1/Class 2 areas as 
opposed to Class 3 areas (around Bldgs 14 and 37). Interior of Bldgs 14 and 
37 (Class 3) not surveyed but history and exterior screening suggest 
MED/AEC contamination unlikely. No data for current office building (formerly 
used as lab).

Direct-push sampling and on-site screening for subsurface throughout Class 1 
and Class 2 areas (may need to add small Class 3 area north of Bldg 37), on 
systematic surveyed grid. Screen office building (use Class 3 criteria to establish 
program); consider including Bldgs 14 and 37, also. In addition, conduct limited 
sub-floor sampling (coring) in these buildings. Obtain and evaluate NYSDEC 
(1999) and EPA (1996) if available.

IA 05 Railroad ROW North No data; may be some screening information available (NYSDEC, 1999). 
Anecdotal evidence of thoriated metal in this area.

Acquire NYSDEC (1999) screening data. Conduct screening investigation; 
focused on, but not limited to, areas with evidence of historical disturbance. 
Sampling if any determined after screening. Private owner (Lombardi) 
disturbance of soils at boundary complicating factor.

IA 06 Off-Site NE Tracts No data; historical information reviewed. No evidence of MED/AEC related 
use. No data gap. Remove this IA from further consideration.

IA 07 Groundwater (site-wide)
Limited data - wells in Landfill Area and Excised Area only. Data not current, 
inadequate radiological data; insufficient MW network. Landfill wells may need 
replacement.

Evaluate condition of existing monitoring wells. Replace as needed and install 
additional monitoring wells for better site-wide hydraulic and COPC evaluation. 
Conduct two rounds of sampling (focused on rad contaminants). Potential to 
conduct updated private drinking water well survey nearby site.

IA 08 Site Utilities (Sewers, drains)
Very limited data; subsurface utilities not located; only sporadic data from 
drains and trenches. Five trenches (bldgs 3 and 8) and oil-water separator 
sampled by ORISE (1999).

Follow up attempts to acquire utility drawings. Evaluate various techniques to 
locate sewer lines, etc. Collect characterization samples from site utilities, and 
from Erie Canal near former industrial intake and reservoir.

Other Background Only limited background data for naturally-occurring radiological material 
located.

Collect sufficient number of background samples from appropriate locations and 
analyzed for COPCs.

Legend: Medium is included in IA
Medium is not included in IA
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Table 11.3-1 
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Acceptable Surface Contamination Levels 
 

Nuclidea Average 
(dpm/100 cm2)b c 

Maximum 
(dpm/100 cm2)b d

Removable 
(dpm/100 cm2)b e

Natural U, 235U, 238U 
and associated decay 
products 

5,000 15,000 1,000 

Natural Th, 232Th 1,000 3,000 200 

 
Notes: 

a Where surface contamination by both alpha- and beta/gamma-emitting 
nuclides exists, the limits established for alpha- and beta/gamma-emitting 
nuclides should apply independently. 
 
b As used in this table, dpm (disintegrations per minute) means the rate of 
emission by radioactive materials as determined by correcting the counts per 
minute observed by an appropriate detector for background, efficiency and 
geometric factors associated with the instrumentation. 
 
c Measurements of average contaminant should not be averaged over more than 
1 square meter. For objects of less surface area, the average should be derived 
for each object. 
 
d The maximum contamination level applies to an area of not more than 100 
cm2. 
 
e The amount of removable radioactive material per 100 cm2 of surface area 
should be determined by wiping that area with dry filter or soft absorbent 
paper, applying moderate pressure, and assessing the amount of radioactive 
material on the wipe with an appropriate instrument of known efficiency. When 
removable contamination on objects of less surface area is determined, the 
pertinent levels should be reduced proportionally and the entire surface should 
be wiped. 
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Attachment 1 
 

Uranium  and Thorium Information 
 



 
 

Uranium 
These selections are taken from Wikipedia, the free encyclopedia, that are relevant to the Guterl site. 

Uranium is a chemical element in the periodic table that has the symbol U and atomic 
number 92. Heavy, silvery-white, toxic, metallic, naturally radioactive, pyrophoric, and 
teratogenic uranium belongs to the actinide series and its isotope 235U is used as the fuel for 
nuclear reactors and the explosive material for nuclear weapons. Depleted uranium is used in 
incendiary projectile weapons. Uranium is commonly found in very small amounts in rocks, 
soil, water, plants, and animals (including humans). 

Notable characteristics 

When refined, uranium is a silvery white, weakly radioactive metal, which is slightly softer 
than steel. It is malleable, ductile, and slightly paramagnetic. Uranium metal has very high 
density, 65% more dense than lead, but slightly less dense than gold. When finely divided, it 
can react with cold water; in air, uranium metal becomes coated with uranium oxide. 
Uranium in ores can be extracted and chemically converted into uranium dioxide or other 
chemical forms usable in industry. 

Its two principal isotopes are 235U and 238U. Naturally-occurring uranium also contains a 
small amount of the 234U isotope, which is a decay product of 238U. The isotope 235U or 
enriched uranium is important for both nuclear reactors and nuclear weapons because it is the 
only isotope existing in nature to any appreciable extent that is fissile, that is, fissionable by 
thermal neutrons. The isotope 238U is also important because it absorbs neutrons to produce a 
radioactive isotope that subsequently decays to the isotope 239Pu (plutonium), which also is 
fissile. 

Uranium was the first element that was found to be fissile, i.e. upon bombardment with slow 
neutrons, its 235U isotope becomes the very short lived 236U, that immediately divides into 
two smaller nuclei, liberating energy and more neutrons. If these neutrons are absorbed by 
other 235U nuclei, a nuclear chain reaction occurs and, if there is nothing to absorb some 
neutrons and slow the reaction, the reaction is explosive. The first atomic bomb worked by 
this principle (nuclear fission). A more accurate name for both this and the hydrogen bomb 
(nuclear fusion) would be "nuclear weapon", because only the nuclei participate. 

Precautions 

All isotopes and compounds of uranium are toxic, teratogenic, and radioactive. Toxicity can 
be lethal. In less than lethal doses toxicity is limited primarily to recoverable kidney damage. 
Radiological effects are systemic. Uranium compounds in general are poorly absorbed by the 
lining in the lungs and may remain a radiological hazard indefinitely.  

A person can be exposed to uranium by inhaling dust in air, or ingesting water and food. The 
general population is exposed to uranium primarily through food and water; the average daily 
intake of uranium from food ranges from 0.07 to 1.1 micrograms per day. The amount of 
uranium in air is usually very small; however, people who live near government facilities that 
made or tested nuclear weapons, or facilities that mine or process uranium ore or enrich 
uranium for reactor fuel, may have increased exposure to uranium. Houses or structures 
which are over uranium deposits (either natural or man-made slag deposits) may have an 
increased incidence of exposure to radon gas, a radioactive carcinogen. 



Uranium can enter the body when it is inhaled or swallowed, or under rare circumstances it 
may enter through cuts in the skin. Uranium does not absorb through the skin, and alpha 
particles released by uranium cannot penetrate the skin, so uranium that is outside the body is 
much less harmful than it would be if it were inhaled or swallowed. When uranium enters the 
body it can lead to kidney damage. Uranium itself is not a chemical carcinogen. 

Applications 

As uranium metal is very dense and heavy, Depleted uranium (almost pure 238U with less 
than 0.2% 235U) is used by some militaries as shielding to protect tanks, and also in parts of 
bullets, kinetic energy penetrators and missiles. The military also uses enriched uranium 
(more than natural levels of 235U) to power nuclear propelled navy ships and submarines, and 
in nuclear weapons. Fuel used for United States Navy reactors is typically highly enriched in 
235U (the exact values are classified information). In nuclear weapons uranium is also highly 
enriched, usually over 90% (again, the exact values are classified information) to a level 
known as "weapons grade". 

The main use of uranium in the civilian sector is to fuel commercial nuclear power plants, 
where fuel is typically enriched in 235U to 2-3%. However, the Canadian Candu reactors use 
natural uranium (i.e.unenriched) as fuel. Depleted uranium is used in helicopters and 
airplanes as counterweights on certain wing parts. Other uses include; 

• Fiestaware where small amounts of natural uranium (that is, not having gone through 
the enrichment process) was added for colour.  

• Addition of uranium makes fluorescent yellow or green coloured Vaseline glass.  
• The long half-life of the isotope 238U (4.51 × 109 years) make it well-suited for use in 

estimating the age of the earliest igneous rocks and for other types of radiometric 
dating (including uranium-thorium dating and uranium-lead dating).  

• 238U is converted into plutonium in breeder reactors. Plutonium can be used in 
reactors, or in nuclear weapons.  

• Uranyl acetate, UO2(CH3COO)2 is used in analytical chemistry. It forms an insoluble 
salt with sodium.  

• Some lighting fixtures utilise uranium, as do some photographic chemicals (esp. 
uranium nitrate).  

• Phosphate fertilisers often contain high amounts of natural uranium, because the 
mineral material from which they are made is typically high in uranium.  

• Uranium metal is used for X-ray targets in making of high-energy X-rays.  
• Its high atomic mass makes U-238 suitable for radiation shielding.  
• Due to its high density, the element has found use in inertial guidance devices and in 

gyroscopic compasses; see uses of depleted uranium.  

Military applications 

During the Manhattan Project, the wartime Allied program to develop the first atomic bombs 
during World War II, uranium gained new importance on the world political scene. Before 
the discovery of plutonium, only uranium was considered for the development of an atomic 
bomb, though the process of enriching it to applicable levels required gargantuan facilities 
(see Oak Ridge National Laboratory). Eventually enough uranium was enriched for one 
atomic bomb, which was dropped on Hiroshima, Japan in 1945. The other nuclear weapons 
developed during the war used plutonium as their fissionable material, which itself requires 
uranium to produce. Initially it was believed that uranium was relatively rare, though within a 
decade large deposits of it were discovered in many places around the world. 



Codenames tuballoy, depletalloy and oralloy 

During the Manhattan Project, the names tuballoy and oralloy were used to refer to natural 
uranium and enriched uranium respectively, originally for purposes of secrecy. These names 
are still used occasionally to refer to natural or enriched uranium. The names Q-metal, 
depletalloy, and D-38, once applied to depleted uranium, have fallen into disuse. 

Compounds 

 
Powdered yellowcake in a drum. 

Yellowcake is uranium concentrate. It takes its name from the color and texture of the 
concentrates produced by early mining operations, despite the fact that modern mills using 
higher calcining temperatures produce "yellowcake" that is dull green to almost black. 
Initially, the compounds formed in yellowcakes were not identified; in 1970,the U.S. Bureau 
of Mines still referred to yellowcakes as the final precipitate formed in the milling process 
and considered it to be ammonium diuranate or sodium diuranate. The compositions were 
variable and depended upon precipitating conditions. Among the compounds identified in 
yellowcakes include: uranyl hydroxide, uranyl sulfate, sodium para-uranate, and uranyl 
peroxide, along with various uranium oxides. Modern yellowcake typically contains 70 to 90 
percent uranium oxide (U3O8) by weight. (Other uranium oxides, such as UO2 and UO3, 
exist; the most stable oxide, U3O8, is actually considered to be a 2:3 molar mixture of these.) 

Uranium dioxide a black, crystalline powder, once used in the late 1800s to mid-1900s in 
ceramic glazes is now is used mainly as nuclear fuel, specifically in the form of fuel rods. 

Isotopes 

Naturally occurring uranium is composed of three major isotopes, 238U, 235U, and 234U, with 
238U being the most abundant (99.3% natural abundance). All three isotopes are radioactive, 
creating radioisotopes, with the most abundant and stable being 238U with a half-life of 4.5 × 
109 years, 235U with a half-life of 7 × 108 years, and 234U with a half-life of 2.5 × 105 years. 
238U is an α emitter, decaying into 206Pb. 

Uranium isotopes can be separated to increase the concentration of one isotope relative to 
another. This process is called "enrichment" (see enriched uranium). To be considered 
"enriched" the 235U fraction has to be increased to significantly greater than 0.711% (by 
weight) (typically to levels from 3% to 7%). 235U is typically the main fissile material for 
nuclear power reactors. Either 235U or 239Pu are used for making nuclear weapons. The 
process produces huge quantities of uranium that is depleted of 235U and with a 
correspondingly increased fraction of 238U, called depleted uranium or "DU". To be 
considered "depleted", the 235U isotope concentration has to have been decreased to 
significantly less than 0.711% (by weight). Typically the amount of 235U left in depleted 



uranium is 0.2% to 0.3%. This represents anywhere from 28% to 42% of the original fraction 
of 235U. 

Given that the half life of 235U is considerably shorter than 238U, the "depleted" uranium is 
still significantly radioactive, as is the natural uranium after refining. 

Another way to look at this is as follows: Pressurised Heavy Water Reactors (PHWR) use 
natural uranium (0.71% fissile material). From Pressurised water reactors (PWRs) of typical 
design (most USA reactors are PWR) we note the fuel goes in with about 4% 235U and 96% 
238U and comes out with about 1% 235U, 1% 239Pu and 95% 238U. If the 239Pu were removed 
(fuel reprocessing is not allowed in the USA) and this were added to the "depleted uranium" 
then we would have 1.2% fissile material in the reprocessed "depleted uranium" and at the 
same time have 1% fissile material in the left over "spent" fuel. Both of these would be 
considered "enriched" fuels for a PHWR style reactor. 

References:  
Wikipedia, 2006 from URL: http://en.wikipedia.org/wiki/Uranium, April. 

 



Uranium at the Guterl Site 
The supply of the natural uranium that was milled at the Guterl site appears to have 
originated from Mallinckrodt’s processing operations that were in Saint Louis, Missouri 
during the MED/AEC contract period of 1948 through 1956. Although the majority (~99%) 
of the rolling and milling work on MED/AEC materials at the Guterl site was performed on 
natural uranium, some work on enriched and depleted uranium is reported to have occurred 
in the latter years (ORNL, 1978).  

The enriched uranium at the Guterl site is noted as enriched in U-235 to 2.5% by weight. It is 
not stated where these enriched and depleted materials originated. None of the samples 
collected to date from any of the prior investigations conducted at the Guterl site have 
indicated the presence of U-235 in excess of its naturally occurring abundance (ORNL, 1978; 
FBDU, 1981; ORISE, 1999). 

While the original chemical form of the natural uranium was U3O8, or yellowcake, the 
material supplied to the Guterl site was uranium metal, or UO2. Although some yellow-green 
powder-like material that appears to be similar to yellowcake has been noted at the site (i.e., 
in Building 3), the material has been confirmed to not be radioactive by gamma scanning 
radiation surveys. The ORISE 1999 survey did note that many of the subsurface samples 
from across the site contained a layer of material that appeared similar to yellowcake, 
although no confirmatory analytical measurements were noted in this regard. 

These uranium materials were supplied to the Guterl site as metal billets. The billets were 
milled by rolling and forming operations to produce rods. The related processes on these 
metals included heating in open-air furnaces, heating in lead baths, forging, rolling, 
quenching, cutting and machining. As a result, radioactive contamination due to the presence 
of these uranium materials in the form of fine dust and small metallic particles are found at 
the Guterl site. 

For an overview of the different aspects of these three types of uranium, the following 
information on these three types of uranium is taken from the Wise Uranium web site, 
which is located at: 
 http://www.wise-uranium.org/rup.html#UCONC 
 

Natural Uranium 
The uranium ore concentrate ("Yellow Cake") produced in the milling process contains a 
mixed oxide usually referred to as "U3O8" (UO2 · 2 UO3). Due to a number of impurities 
contained, it needs further refining before it can be used for nuclear fuel production. 1 t U3O8 
is equivalent to 0.848 t U.  
Natural Uranium Activity (U-238 
series) 
(click to enlarge ) 

 

Initially, it only contains the uranium isotopes. Within a 
few days, Th-231 (U-235 series), and within a few 
months, Th-234 and Pa-234m (U-238 series) grow in. 
The activity then remains stable for more than 10,000 
years. 
After this time, Th-230 and all other decay products of 
the U-238 series, and Pa-231 and all other decay 
products of the U-235 series grow in. This could, 
however, only occur with residual ore concentrate not 
consumed for nuclear fuel production. (see also: 
Uranium Decay Calculator)  



The alpha radiation of the uranium isotopes U-238, U-235, and U-234 presents a radiation 
hazard on ingestion or inhalation of natural uranium. The beta radiation of Th-234 and Pa-
234m, together with the weak gamma radiation emitted by all nuclides, presents an external 
radiation hazard. For ingestion and inhalation, also the chemical toxicity of uranium has to be 
taken into account.  

Enriched Uranium 
For use in pressurized water reactors (PWR), uranium is enriched to between 3.6% and 4.1%, 
and for use in boiling water reactors (BWR), between 3.0% and 3.2% weight-percent 
uranium-235; that is around 4 to 6 times the natural concentration. As a side effect, the 
concentration of uranium-234 is enriched at an even higher ratio, according to its lower 
atomic weight.  

Composition of uranium isotopes in enriched uranium from enrichment of natural 
uranium 

(enrichment to 3.5%) 
 U-234 U-235 U-238 Total 

weight % 0.02884% 3.5% 96.471% 100% 

activity % 81.8% 3.4% 14.7% 100% 

activity in 1 g Uenr 66,703 Bq 2,800 Bq 12,005 Bq 81,508 Bq 

If the UF6 feed contained uranium recycled from spent fuel, then the lighter uranium nuclides 
U-232 and U-233 mainly and U-236 partly end up in the enriched UF6 product. Any fission 
products present, such as technetium-99, completely end up in the enriched UF6 product. 

Depleted Uranium 

Composition of uranium isotopes in depleted uranium from enrichment of natural 
uranium 

(from enrichment to 3.5%, tails assay of 0.2%) 
 U-234 U-235 U-238 Total 

weight % 0.0008976% 0.2% 99.799% 100% 

activity % 14.2% 1.1% 84.7% 100% 

activity in 1 g Udep 2,076 Bq 160 Bq 12,420 Bq 14,656 Bq 

   

Depleted Uranium Activity (U-238 
series) 
(click to enlarge ) 

Within a few months, the isotopes of Th-234 and Pa-
234m grow in to the value given by the activity of the 
U-238. The total activity in the depleted uranium then 
remains constant for around 10,000 years. 
Then, Th-230 with all its decay products starts growing 
in. After around 100,000 years, U-234 grows in to the 
activity level given by the U-238, further promoting the 
ingrowth of Th-230 and decay products. 
After around 2 million years, all nuclides are in secular 
equilibrium, and the total activity reaches a maximum 
and remains at this level for a billion years. 



 

From residual U-235, Th-231 grows in within a few 
days. After around 10,000 years, Pa-231 and all other 
decay products of the U-235 series start growing in. 
(see also: Uranium Decay Calculator)  

If the UF6 feed contained uranium recycled from spent fuel, then the heavier uranium 
nuclides U-236 and U-237 partly end up in the depleted UF6 tails. Any transuranics present, 
such as neptunium-237 and plutonium-239, mainly end up in the tails. 

For an overview of the issues associated with the radio and chemical toxicity of 
uranium, the following summary information is provided. It should not be used in place 
of the applicable regulations and standards noted in the Radiation Protection Plan. 

 

Uranium Toxicity 

This summary information is taken from the following site: 
http://www.wise-uranium.org/utox.html#INHSTD\ 

1.1 INTRODUCTION 
Uranium presents both chemical and radiological hazards. Risk assessments must address 
both types of hazards, therefore.  

Unfortunately, there are some problems with the comparison of these hazards:  

• insufficient data for chemical toxicity: 
there is no data available for long-term effects of uranium ingestion on humans, all 
information available is from intermediate-term studies on animals,  

• standards for radiation doses and chemical toxicity not comparable: 
for radiation and for cancer-inducing effects of chemical toxics, a linear dose-effect 
relationship is assumed at low doses and low dose rates; therefore any standard can 
only limit the effects to a selected level, while for non-cancer-inducing effects of 
chemical toxics, the existence of a no-adverse-effect level is assumed.  

• residual risk from chemical toxicity regarded acceptable usually is orders of 
magnitude lower than from radiation: 
the lifetime cancer risk from continuous radiation exposure at ICRP's dose rate 
standard for the public of 1 mSv/a during a 70 year lifetime is 1 : 286, and the 
lifetime cancer risk for workers exposed at ICRP's current dose rate standard for 
workers of 20 mSv/a during a 40 year work life is 1 : 31, while the acceptable lifetime 
risk from toxics often is selected in the 1 : 10,000 to 1 : 1,000,000 range.  

 
INHALATION 

Inhalation: Chemical toxicity 

(see also: Uranium Biokinetics Calculator)  



The study [ATSDR1999] reviews all published data on animal studies known on uranium 
toxicity:  

• For the hazard from intermediate duration inhalation of soluble forms of uranium, the 
study [Rothstein1949a] on dogs, is used: It showed that uranium concentrations of 
0.15 mg U/m3 in air produced the lowest observable adverse effect. From this figure, 
a "minimal risk" inhalation level for humans of 0.4 µg/m3 is derived, applying a 
number of safety factors.  

• For the hazard from intermediate duration inhalation of insoluble forms of uranium, 
the study [Rothstein1949b] on dogs, is used: It showed that uranium concentrations of 
1.1 mg U/m3 in air produced no observable adverse effect. From this figure, a 
"minimal risk" inhalation level for humans of 8 µg/m3 is derived, applying a number 
of safety factors.  

• For the hazard from chronic duration inhalation of soluble forms of uranium, the 
study [Stokinger1953b] on dogs, is used: It showed that uranium concentrations of 
0.05 mg U/m3 in air produced no observable adverse effect. From this figure, a 
"minimal risk" inhalation level for humans of 0.3 µg/m3 is derived, applying a 
number of safety factors.  

In another review [Jacob1997], performed for the German Federal Environmental Agency, 
another study performed by [Stokinger1953a] on rats is used: The rat study showed slight 
impacts to the kidneys at uranium resorption rates of 2.6 µg per kg per day. This rate 
corresponds to uranium concentrations of 40 µg per m3 in air. Applying a number of safety 
and conversion factors, the authors obtain a "tolerable" level of 0.07 µg/m3 uranium in air.  

Inhalation of uranium 
(based on chemical toxicity) 

 TAC 
[µg/m3] 

[ATSDR1999] intermediate duration, soluble 0.4 

[ATSDR1999] intermediate duration, insoluble 8 

[ATSDR1999] chronic, soluble 0.3 

[Jacob1997] 0.07 

TAC = Tolerable Air Concentration   

Inhalation: Radiological Hazard 
(see also Uranium Radiation Exposure · Uranium Radiation Individual Dose Calculator)  

Inhalation of uranium for workers 
(based on radiological hazard) 

 insoluble soluble 

 Dose fact.
[mSv/mg]

ALI
[mg]

DAC 
[µg/m3]

Dose fact. 
[mSv/mg] 

ALI 
[mg]

DAC 
[µg/m3]

natural uranium with progeny 0.42 47.6 16.5 0.34 59 21 

pure natural uranium 0.2 100 34.7 0.013 1520 530 

enriched natural uranium (3.5%) 0.676 29.6 10.3 0.044 450 159 



depleted natural uranium (0.2%) 0.110 183 63.4 0.0073 2740 950 

recycled uranium 0.65 31 10.8 0.041 486 169 

enriched recycled uranium (3.5% 
equiv.) 2.80 7.15 2.5 0.176 114 39 

depleted recycled uranium (0.2%) 0.173 116 40 0.011 1750 610 

ALI = Annual Limit on Intake based on 20 mSv/a 
DAC = Derived Air Concentration based on 20 mSv/a, breathing rate of 1.6 m3/h, working time of 1800 h/a 
Short-lived decay products included 
Based on ICRP68 dose factors for 1 µm AMAD, initial enrichment to 3.5%, burnup of 39 GWd/tHM, storage 
time of 5 years after unload  

Inhalation of uranium for the public 
(based on radiological hazard) 

 insoluble soluble 

 
Dose 
factor 
[mSv/mg] 

ALI 
[mg] 

DAC 
[µg/m3]

Dose 
factor 
[mSv/mg] 

ALI
[mg]

DAC 
[µg/m3]

natural uranium with progeny 0.70 1.42 0.18 1.6 0.63 0.08 

pure natural uranium 0.22 4.5 0.58 0.013 74.5 9.4 

enriched natural uranium (3.5%) 0.75 1.34 0.17 0.045 22.3 2.8 

depleted natural uranium (0.2%) 0.12 8.3 1.05 0.0075 134 17 

recycled uranium 0.71 1.41 0.18 0.081 12.3 1.6 

enriched recycled uranium (3.5% 
equiv.) 3.1 0.324 0.041 0.4 2.49 0.32 

depleted recycled uranium 
(0.2%) 0.19 5.27 0.67 0.012 85.1 11 

ALI = Annual Limit on Intake based on 1 mSv/a 
DAC = Derived Air Concentration based on 1 mSv/a, breathing rate of 0.9 m3/h, continuous exposure 
Short-lived decay products included 
Based on ICRP72 dose factors for adults, initial enrichment to 3.5%, burnup of 39 GWd/tHM, storage time of 5 
years after unload  

Note: 
The new ICRP68/ICRP72 dose factors used here show significant differences from those in 
ICRP60/61 : The new inhalation dose factors for uranium and thorium are about a factor of 
4 lower, and for actinium a factor 2 lower.    

Inhalation: Current Standards 

U.S. NRC Occupational Annual Limits on Intake (ALI's) for Inhalation  
Unatural (soluble): 1 µCi (= 37000 Bq, equiv. to 1.5 g) 
Unatural (insoluble): 0.05 µCi (= 1850 Bq, equiv. to 74 mg) 
(10 CFR 20, App. B , 1991) 
These values are based on a committed effective dose equivalent of 5 rems (50 mSv).  

U.S. NRC Occupational Derived Air Concentrations (DAC's)  



Unatural (soluble): 5.0E-10 µCi per ml of air (= 18.5 Bq/m3, equiv. to 0.74 mg/m3) 
But, to address the chemical toxicity, the following tighter criterion is defined, in 
addition to the radiological one: 

• 0.2 mg uranium/m3 of air (for soluble uranium) 
• 0.045 mg natural uranium/m3 of air, if its decay products are present in 

equilibrium, as in ore dust prior to chemical separation of the uranium from 
the ore 

Unatural (insoluble): 2.0E-11 µCi per ml (= 0.74 Bq/m3, equiv. to 29.5 µg/m3) 
(10 CFR 20, App. B , 1991)  

U.S. Occupational Safety and Health Administration (OSHA) regulations  
Permissible Exposure Limit - Time Weighted Average: 
soluble uranium: 0.05 mg/m3 
insoluble uranium: 0.25 mg/m3 (!) 
(29 CFR 1910 Subpart Z Table Z-1 , 1997)  

 
ORAL INGESTION 

Ingestion: Chemical Toxicity 
(see also: Uranium Biokinetics Calculator)  

The "minimal risk" level for intermediate-duration ingestion proposed by [ATSDR1999] is 
an oral uptake of 2 µg of uranium per kg body weight per day. This is based on adverse 
effects observed by [Gilman1998b] with rabbits at uptakes of 0.05 mg per kg per day.  

[Jacob1997] proposes a "tolerable" uptake of 0.7 µg per kg per day. This value is based on 
adverse effects observed by [McDonald-Taylor1992] with kidneys of rabbits at resorption 
rates of 3.2 µg U per kg and day.  

The World Health Organization (WHO) has established a Tolerable Daily Intake (TDI) for 
uranium of 0.6 µg/kg body weight per day [WHO1998, WHO2003]. This is based on 
adverse effects observed by [Gilman1998a] with kidneys of rats at uptakes of 60 µg U per kg 
per day.  

With [Zamora1998], for the first time, a study on the effects of chronic ingestion of uranium 
with drinking water on humans is available. It finds that kidney function is affected by 
uranium uptakes considered safe in the publications based on animal studies: 
"A study was conducted of the chemical effects on the human kidney induced by the chronic 
ingestion of uranium in drinking water. Subjects were divided into two groups: The low-
exposure group, whose drinking water was obtained from a municipal water system and 
contained < 1 µg uranium/L, and the high-exposure group, whose drinking water was 
obtained from private drilled wells and contained uranium levels that varied from 2 to 781 
µg/L." These levels caused uranium intakes in the range of 0.004 to 9 µg per kg body weight 
and day. 
From the study's conclusions: 
" The present investigation suggests that long-term ingestion of uranium by humans may 
produce interference with kidney function at the elevated levels of uranium found in some 
groundwater supplies." 
"These observed effects may represent a manifestation of subclinical toxicity which will not 
necessarily lead to kidney failure or overt illness. It may, however, be the first step in a 



spectrum which with the chronic intake of elevated levels of uranium may lead to progressive 
or irreversible renal injury."  

In a more recent larger study on humans [Kurttio2002], nephrotoxic effects of uranium in 
drinking water were found even for low concentrations - without a clear threshold. The 
authors conclude that "... our results suggest that the safe concentration of uranium in 
drinking water may be within the range of proposed guideline values of 2-30 µg/L".  

In another study with people who consumed drinking water with elevated uranium 
concentrations [Kurttio2005], the same authors found some indication that, in addition to 
kidneys, bone may be another target of chemical toxicity of uranium in humans.  

Based on the higher uranium resorption in humans rather than experimental animals, 
[Konietzka2005] assumes a Tolerable Daily Intake of 0.2 µg/kg body weight per day and 
recommends a safe concentration in drinking water of 10 µg/L for lifetime exposure.  

Ingestion of uranium 
(based on chemical toxicity) 

 TDI 
[µg/(kg·d)]

ALI
[mg]

DDWC
[µg/l] 

[ATSDR1999] 2 51.2 102 

[Jacob1997] 0.7 17.9 36 

[WHO1998] 0.6 15.3 31 

[Konietzka2005] 0.2 5.1 10 

TDI = Tolerable Daily Intake 
ALI = Annual Limit on Intake based on 70 kg body weight 
DDWC = Derived Drinking Water Concentration based on 500 l/a 

For a discussion of the combined effects of ingested uranium, cyanide, fluoride, and/or 
nitrate, see [ATSDR2004].   

Ingestion: Radiological Hazard 
(see also Uranium Radiation Exposure · Uranium Radiation Individual Dose Calculator)  

Ingestion of uranium for the public 
(based on radiological hazard) 

 Dose factor
[mSv/g] 

ALI 
[mg] 

DDWC 
[µg/l] 

natural uranium with progeny 31.7 31.5 63 

pure natural uranium 1.23 813 1630 

enriched natural uranium (3.5%) 3.98 251 500 

depleted natural uranium (0.2%) 0.71 1410 2820 

recycled uranium 3.89 257 515 

enriched recycled uranium (3.5% equiv.) 16.7 60 120 

depleted recycled uranium (0.2%) 1.08 923 1850 



ALI = Annual Limit on Intake based on 1 mSv/a 
DDWC = Derived Drinking Water Concentration based on 1 mSv/a, 500 l/a 
Short-lived decay products included 
Based on ICRP72 dose factors for adults (these don't make a distinction for solubility), initial enrichment to 
3.5%, burnup of 39 GWd/tHM, storage time of 5 years after unload    

Ingestion: Current Standards 
WHO provisional guideline for drinking-water quality:  

15 µg of uranium per litre  
This value is considered to be protective for sub-clinical renal effects reported in 
epidemiological studies. It is based on the assumption of a 60 kg adult consuming 2 
litres of drinking water per day and a 80% allocation of the TDI to drinking water. 
[WHO2004] 
This value supersedes the earlier 2 µg/l provisional guideline, which was based on 
only 10% allocation of the TDI to drinking water [WHO1998], and the 9 µg/l 
provisional guideline, which was based on 50% allocation of the TDI to drinking 
water [WHO2003]. 
(see also Issues)  

Health Canada - Interim maximum acceptable concentration (IMAC) for uranium in 
drinking water:  

20 µg per litre 
(see also Issues)  

U.S. EPA - Rule on Radionuclides in Drinking Water:  
Maximum contaminant level for naturally occuring uranium: 30 µg per litre 
EPA determines a safe level of 20 µg/L, assuming that an adult with a body mass of 
70 kg drinks 2 liters of water per day and that 80% of exposure to uranium is from 
water. For cost considerations, however, EPA established a standard of 30 µg/L rather 
than 20 µg/L. (65 FR 76707, 7 Dec 2000) 
(see also Issues)  

U.S. EPA - Preliminary Remediation Goal (PRG) for Superfund:  
2.22 µg per litre for U-238 in tap water 
(see also Issues)  

U.S. EPA - Groundwater Standards for Remedial Actions at Inactive Uranium 
Processing Sites:  

Maximum Concentration Limit for combined uranium-234 and uranium-238: 30 
pCi/l (1.11 Bq/l) 
(Where secular equilibrium obtains, this criterion will be satisfied by a concentration 
of 0.044 milligrams per liter (0.044 mg/l = 44 µg/l). For conditions of other than 
secular equilibrium, a corresponding value may be derived and applied, based on the 
measured site-specific ratio of the two isotopes of uranium.) 
(40 CFR Part 192 (PDF-format); 60 FR 2854, 1995)  

U.S. NRC Occupational Annual Limits on Intake (ALI's) for Oral Ingestion:  
Unatural: 10 µCi (= 14.8 g) 
(10 CFR 20, Appendix B , 1991)  

California Public Health Goal for Uranium in Drinking Water (not a regulatory 
standard):  

0.5 µg per litre 
(Public Health Goal for Uranium in Drinking Water , Office of Environmental 
Health Hazard Assessment, August 2001 )  

Australian Drinking Water Guidelines:  



the concentration of uranium in drinking water should not exceed 0.02 mg/L (= 20 
µg/L) 
(ADWG 1996, updated September 2001 )  

 
ECO-TOXICITY 
   
Eco-toxicity: Current Standards 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality:  

A freshwater low reliability trigger value of 0.5 µg/L was calculated for uranium 
using an AF (assessment factor) of 20 on limited chronic data. No marine data were 
available to calculate a guideline value. This should only be used as an indicative 
interim working level. 
(Environment Australia: The National Water Quality Management Strategy 
(NWQMS) , Vol. 2, Ch. 8, 2000)  

 



 
 

Thorium 
These selections are taken from Wikipedia, the free encyclopedia, that are relevant to the Guterl site. 

Thorium is a chemical element in the periodic table that has the symbol Th and atomic 
number 90. 

Notable characteristics 

Thorium is a naturally occurring, slightly radioactive metal. When pure, thorium is a silvery 
white metal that retains its luster for several months. However, when it is contaminated with 
the oxide, thorium slowly tarnishes in air, becoming grey and eventually black. Thorium 
dioxide (ThO2), also called thoria, has one of the highest melting points of all oxides 
(3300°C). When heated in air, thorium metal turnings ignite and burn brilliantly with a white 
light. 

Applications 

Applications of thorium: 

• Mantles in portable gas lights. These mantles glow with a dazzling light (unrelated to 
radioactivity) when heated in a gas flame.  

• As an alloying element in magnesium, imparting high strength and creep resistance at 
elevated temperatures.  

• Thorium is used to coat tungsten wire used in electronic equipment.  
• Thorium has been used in gas tungsten arc welding electrodes and heat-resistant 

ceramics.  
• The oxide is used to control the grain size of tungsten used for electric lamps.  
• The oxide is used for high-temperature laboratory crucibles.  
• Thorium oxide added to glass helps create glasses of a high refractive index and with 

low dispersion. Consequently, they find application in high quality lenses for cameras 
and scientific instruments.  

• Thorium oxide has been used as a catalyst:  
o In the conversion of ammonia to nitric acid.  
o In petroleum cracking.  
o In producing sulfuric acid.  

• Uranium-thorium age dating has been used to date hominid fossils.  
• As a fertile material for producing nuclear fuel. In particular, the proposed energy 

amplifier reactor design would employ thorium. Since thorium is more abundant than 
uranium, some designs of nuclear reactor incorporate thorium in their nuclear fuel 
cycle.  

• Thorium dioxide (ThO2) is the active ingredient of Thorotrast, which was used as part 
of X-ray diagnostics. This use has been abandoned due to the carcinogenic nature of 
Thorotrast.  



Occurrence 

 
 

Monazite, a rare-earth-and-thorium-phosphate mineral is the primary source of the world's 
thorium 

Thorium is found in small amounts in most rocks and soils, where it is about three times 
more abundant than uranium, and is about as common as lead. Soil commonly contains an 
average of around 6 parts per million (ppm) of thorium. Thorium occurs in several minerals, 
the most common being the rare earth-thorium-phosphate mineral, monazite, which contains 
up to about 12% thorium oxide. There are substantial deposits in several countries. 232Th 
decays very slowly (its half-life is about three times the age of the earth) but other thorium 
isotopes occur in the thorium and uranium decay chains. Most of these are short-lived and 
hence much more radioactive than 232Th, though on a mass basis they are negligible. 

Thorium as a nuclear fuel 

Thorium, as well as uranium, can be used as fuel in a nuclear reactor. Although not fissile 
itself, 232Th will absorb slow neutrons to produce uranium-233 (233U), which is fissile. 
Hence, like 238U, it is fertile. In one significant respect 233U is better than the other two fissile 
isotopes used for nuclear fuel, 235U and plutonium-239 (239Pu), because of its higher neutron 
yield per neutron absorbed. Given a start with some other fissile material (235U or 239Pu), a 
breeding cycle similar to, but more efficient than that currently possible with the 239U-to-
239Pu cycle (in slow-neutron reactors), can be set up. The 232Th absorbs a neutron to become 
233Th which normally decays to protactinium-233 (233Pa) and then 233U. The irradiated fuel 
can then be unloaded from the reactor, the 233U separated from the thorium (a relatively 
simple process since it involves chemical instead of isotopic separation), and fed back into 
another reactor as part of a closed nuclear fuel cycle. 

Problems include the high cost of fuel fabrication due partly to the high radioactivity of 233U 
which is a result of its contamination with traces of the short-lived 232U; the similar problems 
in recycling thorium due to highly radioactive 228Th; some weapons proliferation risk of 233U; 
and the technical problems (not yet satisfactorily solved) in reprocessing. Much development 
work is still required before the thorium fuel cycle can be commercialized, and the effort 
required seems unlikely while (or where) abundant uranium is available. 

Nevertheless, the thorium fuel cycle, with its potential for breeding fuel without the need for 
fast neutron reactors, holds considerable potential long-term. Thorium is significantly more 
abundant than uranium, so it is a key factor in the sustainability of nuclear energy. 

Isotopes 

Naturally occurring thorium is composed of one isotope: 232Th. Twenty five radioisotopes 
have been characterized with the most {abundant and/or stable} being 232Th with a half-life 
of 14.05 billion years, 230Th with a half-life of 75,380 years, 229Th with a half-life of 7340 



years, and 228Th with a half-life of 1.92 years. All of the remaining radioactive isotopes have 
half-lifes that are less than thirty days and the majority of these have half lifes that are less 
than ten minutes. This element also has one meta state. 

The isotopes of thorium range in atomic weight from 212 amu (212Th) to 236 amu (236Th). 

Precautions 

Powdered thorium metal is often pyrophoric and should be handled carefully. The thorium 
decay chain ends with an isotope of lead (208Pb), but passes through an isotope of radon 
(220Rn) (also called "thoron")[2]. Radon gas is a radiation hazard. Good ventilation of areas 
where thorium is stored or handled is therefore essential. 

Exposure to aerosolized thorium can lead to increased risk of cancers of the lung, pancreas 
and blood. Exposure to thorium internally leads to increased risk of liver diseases. This 
element has no known biological role. See also Thorotrast. 

References: 
Wikipedia, 2006, from URL: http://en.wikipedia.org/wiki/Thorium, April. 

 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2 
 

Uranium and Thorium Radioactivity at the Guterl Site 
 



 
1.0 Uranium 

The natural abundance of U-234 in uranium is 0.0053 atom percent, while U-235 and U-238 
are present at 0.72 and 99.275 atom percent, respectively.  Tables 1-1 through 1-4 include 
information on natural and enriched uranium based on the background uranium concentration 
and the possibility that enriched uranium may exist at the Guterl site. 
Table 1-1. U-238 and U-235 average background concentrations and ratios at the Guterl site 

U-238 Guterl average concentration 1.75 pCi U-238/g soil 
U-238 Specific Activity 3.36E+05 pCi/g U-238 
U-238 mass/g soil 5.21E-06 g U-238/g soil 
U-235/U-238 natural abundance (wt) 0.00711 g U-235/g U-238 
U-235 mass/g soil (based on g U-238/g soil 3.70E-08 g U235/g soil 
U-235 Specific Activity 2.18E+06 pCi/g U-235 
U-235 Guterl average concentration 8.08E-02 pCi U-235/g soil 

based on the U-238 Guterl average     
concentration   

   
Ratios U-235/U-238 U-238/U-235 
Specific Activity 6.49E+00 1.54E-01 
Background Concentration 4.62E-02 2.17E+01 
Mass U-235/U-238 (wt %) 7.11E-03 1.41E+02 

 

Table 1-2. The radioactive half-life and specific activity of U-234, U-235 and U-238. 

 Isotope U-234 U-235 U-238 
Half-life 244,500 years 7.038 · 108 years 4.468 · 109 years 
specific 
activity 231.3 MBq/g 80,011 Bq/g 12,445 Bq/g 

 

Table 1-3. Isotopic Concentration of natural uranium. 

 Isotope U-234 U-235 U-238 Total 
Atom % 0.0054% 0.7200% 99.2750% 100% 
Weight % 0.0053% 0.7110% 99.2840% 100% 
Activity  
% total 48.90% 2.20% 48.90% 100% 
% U-238 100.00% 4.50% 100.00% NA  

Activity 
in 1 g Unat 12,356 Bq 568 Bq 12,356 Bq 25,280 Bq 

 

Although the ORISE 1999 and the FBDU 1981 reports did not present data for U-234, the 
ORNL 1978 report did present a limited amount of U-234 data. Table 5 on page 22 of the 
ORNL report presents the results from mass spectrometry analysis of the residual uranium in 
the Guterl site soil for two samples: one with 6.73% U (w/w); and, the other with 0.1% U 
(w/w). The U-234 atom percent concentration in both samples was approximately 0.005. The 
U-235 and U-238 atom percent for both samples were 0.71 and 99.28, respectively. These 
sample results are consistent with the concentrations of processed natural uranium.  



The activity percentages of U-234 and U-235 relative to U-238 in natural uranium are 
100.0% and 4.5%, respectively. Both the FBDU 1981 and the ORISE 1999 reports identified 
U-235 at activities ranging from less than 1% up to approximately 5% of the U-238 activity. 
These activity percentages are consistent with depleted uranium and processed natural 
uranium, respectively. 

Page 3 of the ORNL 1978 report states that some of the later materials included depleted and 
2.5% enriched uranium. For uranium enriched in U-235 to 2.5% (w/w), Table 1-4 shows that 
the activity of the U-235 is approximately 16% of the U-238 activity. For 2.5% enriched U-
235, the U-234 activity is approximately 393% of the U-238 activity. Although the ORNL 
1978 report states that enriched uranium metal was processed at Guterl, none of the sample 
results reported to date supports this position. 

 

Table 1-4. Composition of uranium isotopes in enriched uranium from enrichment of natural 
uranium to 2.5% U-235. 

Isotope  U-234 U-235 U-238 Total 
Weight % 0.021% 2.50% 97.48% 100% 
Activity  
% total 77.13% 3.24% 19.64% 100% 

Activity in 
1 g Uenr 47,645 Bq 2000 Bq 12,130 Bq 61,775 Bq 
Enrichment 
factor by 
total wt % 3.89 3.52 0.98   
Restated to 
%wtU-238 3.96 3.58 1.00   
Activity 
%U238 393% 16.5% 100%   

 

U-238, U-235, and Th-232 are each the parents of different naturally occurring decay series 
which are characterized by serial decay through a long series of various isotopes, all of which 
but the last are radioactive. These are referred to as the uranium, actinium, and thorium 
series, respectively. Each of these parents of these decay series have radioactive half-lifes 
that are on the order of a billion years or more. These very long half-lifes mean that they 
have relatively slow decay rates and they are typically referred to as primordial radionuclides 
since they have been present since the creation of the universe. The radioactive half-lifes of 
the daughter products from these parents range from seconds to a tenth of a million years.  

Since these daughter product half-lifes are relatively short compared to that of the series 
parents, in their natural state they have had time to grow-into equilibrium with the activities 
of their series parents. In a uranium ore deposit, the uranium U-238 and the U-235 decay 
products are in secular equilibrium with their respective parents. However, The equilibrium 
may be somewhat disturbed by geochemical migration processes in the ore deposit. 

However, not all of the decay daughters from these radioactive parents at Guterl are in 
equilibrium with their parent’s activity for several reasons. 

• The ore separation process that yields the desired uranium or thorium product from 
which the uranium or thorium metals are formed removes the non-uranium decay 
daughters from the uranium product and the non-thorium decay daughters from the 
thorium product. 



• Afterwards, the series parents begin to produce their immediate daughter products, 
which in turn, as new radioactive parents, produce their immediate daughter products, 
etc., until a stable non-radioactive decay product is reached.  

• If the decay rate of a daughter product is less than its parent, its quantity of 
radioactivity will increase to equilibrium with that of its parent. The time to achieve 
equilibrium is dependent on the daughter and parent decay rates. Generally, the faster 
the daughter decay rate, the sooner equilibrium is achieved.  

• If the decay rate of the daughter product is greater than its parent, no equilibrium is 
achieved. 

The MED/AEC operations at Guterl were conducted from 1948 through 1956. If the uranium 
and thorium was separated from the within several years before this period, there would be 
approximately 60 years since the pure uranium and thorium materials were initially 
produced. During this time, the activity of the daughter products would begin to grow due to 
the radioactive decay of their parents. 

Table 1-5 shows the U-238 and the resultant daughter product activities in becquerels (Bq) 
produced from 1 gram of natural U-238 60 years after initial separation. The natural U-235 
activity in 1 gram of U-238 and the resultant daughter product activities are also shown. The 
daughter product activities are also presented as a fraction of the U-238 activity after 60 
years from initial separation. 

 
Table 1-5.  Isotopic Activity for 1 g of natural uranium and its decay products 60 years after initial 
separation.  

Isotope Activity (Bq) Fraction of U-238 Activity 
U-238 1.24E+04 1.00E+00  
Th-234 1.24E+04 1.00E+00  
Pa-234m 1.24E+04 1.00E+00  
U-234 1.24E+04 1.00E+00  
Th-230 6.67E+00 5.40E-04  
Ra-226 8.60E-02 6.96E-06  
Rn-222 8.59E-02 6.96E-06  
Po-218 8.59E-02 6.96E-06  
Pb-214 8.59E-02 6.96E-06  
Bi-214 8.59E-02 6.96E-06  
Po-214 8.59E-02 6.95E-06  
Pb-210 3.56E-02 2.88E-06  
Bi-210 3.56E-02 2.88E-06  
Po-210 3.47E-02 2.81E-06  

-------------------------   
U-235 5.68E+02 4.60E-02  
Th-231 5.68E+02 4.60E-02  
Pa-231 7.21E-01 5.83E-05  
Ac-227 3.99E-01 3.23E-05  
Th-227 3.93E-01 3.18E-05  
Ra-223 3.93E-01 3.18E-05  
Rn-219 3.93E-01 3.18E-05  
Po-215 3.93E-01 3.18E-05  
Pb-211 3.93E-01 3.18E-05  
Bi-211 3.93E-01 3.18E-05  
Tl-207 3.91E-01 3.17E-05  

-------------------------   



     
Total activities after 60 years   
    
U-238 Series 4.94E+04 4.00E+00  
U-235 Series 1.14E+03 9.22E-02  

-------------------------   
Grand Total 5.06E+04 4.09E+00  

 
Table 1-5 shows that, due to the long half-life of Th-230 relative to its parent U-234, the Th-
230 activity 60 years after separation of the pure uranium metal is less than the U-238 and U-
234 activity by more than three orders of magnitude. In addition, the 1,620 year half-life of 
Ra-226 results in slow in-growth by decay from the Th-230. The balance of the decay 
products are in equilibrium with the Ra-226 activity due to their relatively short half-lifes 
compared to that for Ra-226. Still, the activity of Ra-226 and its daughters is more than five 
orders of magnitude less than the U-238 and U-234 activity. As a result the only U-238 
Series radioisotopes of concern at the Guterl site are U-238, Th-234, Pa-234m, and U-234. 

For the U-235 decay series, beginning with Pa-231, the activities of the daughter products are 
approximately four orders of magnitude less than the U-235 and Th-231 activity. As a result 
the only U-235 decay series radioisotopes of potential concern at the Guterl site are U-235 
and Th-231. 

Table 1-6 shows the resultant activities 60 years after initial separation for U-238, U-235, and 
their daughter products in becquerels (Bq) produced from 1 gram of U-238 enriched in U-
235 to 2.5% . These activities are also shown in as a fraction of the U-238 activity.  

 

Table 1-6.  Isotopic Activity for 1 g of enriched uranium and its decay products for U-235 at 2.5 
wt% 60 years after initial separation.  

Isotope Activity (Bq) Fraction of U-238 Activity 
U-238 1.21E+04 1.00E+00  
Th-234 1.21E+04 1.00E+00  
Pa-234m 1.21E+04 1.00E+00  
U-234 1.24E+04 1.02E+00  
Th-230 6.67E+00 5.50E-04  
Ra-226 8.60E-02 7.09E-06  
Rn-222 8.59E-02 7.08E-06  
Po-218 8.59E-02 7.08E-06  
Pb-214 8.59E-02 7.08E-06  
Bi-214 8.59E-02 7.08E-06  
Po-214 8.59E-02 7.08E-06  
Pb-210 3.56E-02 2.94E-06  
Bi-210 3.58E-03 2.95E-07  
Po-210 3.47E-02 2.86E-06  

-------------------------   
U-235 2.00E+03 1.65E-01  
Th-231 2.00E+03 1.65E-01  
Pa-231 2.54E+00 2.09E-04  
Ac-227 1.41E+00 1.16E-04  
Th-227 1.38E+00 1.14E-04  
Ra-223 1.38E+00 1.14E-04  
Rn-219 1.38E+00 1.14E-04  
Po-215 1.38E+00 1.14E-04  
Pb-211 1.38E+00 1.14E-04  



Bi-211 1.38E+00 1.14E-04  
Tl-207 1.38E+00 1.14E-04  

-------------------------   
     
Total activities after 60 years 0.00E+00  
    
U-238 Series 4.88E+04 4.02E+00  
U-235 Series 4.01E+03 3.31E-01  

-------------------------   
Grand Total 5.28E+04 4.35E+00  

 

Although the U-238 and U-235 concentrations are different from those in Table 1-5 due to 
the U-235 enrichment, the same conclusions regarding the radionuclide of concern at Guterl 
from these two series is the same as those for natural uranium. 

Table 1-7 shows the daughter product activities from 1 gram of Th-232 60 years after initial 
separation from the thorium ore. These activities are also shown in as a fraction of the Th-
232 activity.  
 

2.0 Thorium  

Table 2-1 shows that all of the decay products are all essentially in equilibrium with the Th-
232 activity after 60 years, due to the relatively short half-lifes. As a result, all of the decay 
products in the thorium series are of potential concern at the Guterl site. 

Table 2-1. Isotopic Activity for 1 g of pure natural thorium and its decay products 60 years after 
initial separation. 

Isotope Activity (Bq) Fraction of Th-232 Activity 
Th-232 4.06E+03 1.00E+00  
Ra-228 4.06E+03 9.99E-01  
Ac-228 4.06E+03 9.99E-01  
Th-228 4.06E+03 9.99E-01  
Ra-224 4.06E+03 9.99E-01  
Rn-220 4.06E+03 9.99E-01  
Po-216 4.06E+03 9.99E-01  
Pb-212 4.06E+03 9.99E-01  
Bi-212 4.06E+03 9.99E-01  
Po-212 2.60E+03 6.40E-01  

-------------------------   
     

Total activities after 60 years   
    
Th-232 Series 3.91E+04 9.63E+00  

-------------------------   
Grand Total 3.91E+04 9.63E+00  

 

3.0 References 
 
Wise, 2006, Wise Uranium Decay Calculator, Uranium Web Site, URL http://www.wise-
uranium.org/rccu.html, March. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 3 
 

Referenced Data Tables from Prior Investigations 
 















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 4 – Referenced Figures from Prior Investigations 
 
 
 



 
 

ORISE Figure 36. 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 5 
 

Radiation Work Permit and Radiation Work Permit Sign In Log 
 
 



 
 

RADIATION WORK PERMIT 
 

 
1.      Job Specific      Standing  RWP 

Number___________________________ 
 
2. Work Description
 _________________________________________________________________________ 
 
 _________________________________________________________________________ 
 
3. RWP Start Date: _________________  RWP Expiration Date: _____________ 
 
4. Job Location:
 _________________________________________________________________________ 
 
 _________________________________________________________________________ 
 
5. Protective Equipment Required: _________________________________________________ 
 
 _________________________________________________________________________ 
 
6. Respiratory Devices Required: _________________________________________________ 
 
7. Special Precautions:
 _________________________________________________________________________ 
 

_________________________________________________________________________ 
 
8. Radiological Survey Data1:
 _________________________________________________________________________ 
 
 _________________________________________________________________________ 
 
9. Requested by ________________________________________ Date:
 _________________________ 
  Approved by: ________________________________________ Date:
 _________________________ 
 
 Radiological Safety 
 Close-Out by: ________________________________________ Date: ______________ 
 

Attach Additional Sheets if Necessary 
1To be provided by Radiation Safety Office.  Attach copy of survey, if available. 



RWP SIGN-IN LOG 
 

Statement: By my signature below, I state that I have read, understand, and will comply with the radiological requirements specified 
for work to be performed as outlined within this Radiation Work Permit, and have been briefed concerning the radiological 
environment that I will be working in.  

 
 

Name (print) 
 

Signature 
Guterl Site 
Worker ID 

RWP 
Number 

Respirator 
Used 

 
Date 

 
Comments 

DRD in 
(mR) 

DRD out 
(mR) 

         

         

         

         

         

         

         

         

         

         

 
Page No.: ________________  Reviewed by: _________________________________________  Date: _____________ 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 6  
 

Counseling of Occupationally Exposed Workers for the Control of 
Radiation Exposure to the Embryo and Fetus 

 
 



Suggestions to the RSO Regarding 
Pregnant Radiation Site Workers 

 

USE THIS DEFINITION: Declared pregnant woman A woman who has voluntarily informed 
her employer, in writing, of her pregnancy and the estimated date of conception. 

 
A special situation arises when a Radiation Site Worker becomes pregnant. Under these 
conditions, radiation exposure could also involve exposure to the embryo or fetus. A 
number of studies have indicated that the embryo or fetus is more sensitive than the adult, 
especially during the first trimester of pregnancy. This can be a concern since many users 
are unaware of their pregnancy during the first month or two of gestation. Hence, the 
NRC requires that all occupationally exposed workers be instructed in the potential health 
risks associated with prenatal radiation exposure. 
 
As defined in 10 CFR 20.1003, a “declared pregnant woman” means a woman who has 
voluntarily informed her employer, in writing, of her pregnancy and the estimated date of 
conception. The maximum permissible exposure to the fetus of a declared pregnant 
worker during the gestation period is 10% of the NRC’s annual limits or 500 mrem. An 
effort should be made to avoid substantial variation of uniform monthly exposure rate. 
There are very few locations at the site where radiation levels are high enough that a fetus 
could potentially receive a dose that approaches these limits.  The National Council on 
Radiation Protection and Measurements (NCRP) Report No. 116 recommends a monthly 
equivalent dose limit of 0.05 rem (0.5 mSv) to the embryo/fetus once the pregnancy is 
known.  In view of the NCRP recommendation, any monthly dose of less than 0.1 rem (1 
mSv) may be considered as not a substantial variation above a uniform monthly dose rate 
and as such will not require justification (specified in NRC Regulatory Guide 8.13).  
However, a monthly dose greater than 0.1 rem (1 mSv) should be justified (specified in 
NRC Regulatory Guide 8.13) 
 
If a Radiation Site Worker becomes pregnant, she is advised to declare her pregnancy in 
writing. This can be done by email or by filling out (and signing) an application for a 
monthly fetal monitoring badge. At this time the prenatal exposure limits take effect. If 
she wishes, a pregnant worker may meet with a member of the Health Physics staff to 
assess her potential radiation exposure and measures to keep her exposures ALARA. 
Early declaration of a pregnancy is encouraged and confidentiality is maintained at all 
times.  
 
If notification of a pregnancy is not made in writing, the radiation exposure limits remain 
at the occupational limits of 5,000 mrem per year. An individual may also “un-declare” 
her pregnancy in writing at any time. 
 

Applicable references include: 
• 52 FR 2822 

• NCRP Report No. 91 

• NRC Regulatory Guide 8.13 



Additional suggested references for background information include: 

• National Academy of Sciences, The Effects on Populations of Exposure to Low Levels of 
Ionizing Radiation, Report of the Committee on the Biological Effects of Ionizing 
Radiation (BEIR), 1980. 

• ICRP Publication 26, Radiation Protection:  Recommendations of the International 
Commission on Radiological Protection, Pergamon Press, January 1977. 

• UNSCEAR, Sources and Effects of Ionizing Radiation, Report to the General Assembly, 
U.N. Publication No. E.77.1X,1, 1977. 

 
 

52 FR 2822 states that all individuals working in a radiation environment must be instructed in 
the health protection problems associated with exposure to radioactive materials or radiation.  The 
NRC Regulatory Guide 8.13 describes the instruction that should be provided concerning 
biological risks to embryo/fetus resulting from prenatal exposure.  NCRP Report No. 91 discusses 
the current state of scientific knowledge of risk to the embryo/fetus from ionizing radiation. 

The maximum permissible dose equivalent to the unborn from occupational exposure of the 
declared pregnant female should not exceed 0.5 rem for the entire gestation period.  This dose 
limit was selected for several reasons.  (It is the policy of the USACE to restrict the exposure of 
the declared pregnant worker, for the duration of pregnancy, to 500 mrem.) If the woman does not 
declare her pregnancy in writing, the special fetal dose limitation does not apply. 

Regulatory Limits:  52 FR 2822 places exposure limits on the unborn child for a declared 
pregnancy that are different from adult radiation workers.  These recommended exposure dose 
limits are intended to provide protection for the unborn and not the expectant mother. 

Scientific Basis for Dose Recommendation: 

As a result of extensive research that spans nearly a century, scientists have firmly established 
that sensitivity of cells is correlated with the age of the individual.  Hence, children are more 
sensitive than adults are, fetuses are more sensitive than children are, and embryos are the most 
sensitive. 

The particular concern for the irradiation of the embryo is based on scientific data, which suggest 
that maximum radiation susceptibility occurs during the period of organogenesis which occurs 
early in pregnancy and possibly within a period of time when an individual may not be aware of 
her pregnancy. 

Radiation Risk Estimates for the Unborn: 

There exists extensive data that establishes some small but real risk of radiation exposure to the 
unborn.  Almost all of these studies involve moderate to high doses of radiation (e.g., Japanese 
atom bomb survivors, medical radiation exposures of pregnant females).  For small exposure 
doses at the occupational radiation worker level, radiation induced in-utero effects are nearly 
impossible to detect.  This implies that the frequency of in-utero effects for small exposure doses 
is indistinguishable from pregnant women who receive no radiation exposure.  It must be pointed 



out, however, that the natural incidence (i.e., in the absence of occupational radiation exposure) of 
in-utero effects is substantial. 

Responsibilities 

In occupational exposure of the declared pregnant woman, the embryo/fetus enters the 
occupational radiation environment involuntarily and not as a radiation worker.  The practicality 
of absolute enforcement of radiation exposure limits of 0.5 rem to the fetus is limited by the 
freedom of information exchange between the declared pregnant employee and her employer.  
The restrictive dose limit aimed at the protection of the unborn stands in conflict with the right of 
an individual to perform work under the provisions of a body of law which guarantees equal 
employment rights for all individuals. 

Compliance with the recommendations for limiting the embryo/fetal dose is most effectively 
achieved by the employee being motivated to disclose a known or suspected pregnancy at the 
earliest possible time. 

Responsibility of Earth Tech 

Provide information the risks to the embryo/fetus to all Radiation Site Workers without 
discrimination and inform them of their option to make a declaration of pregnancy in writing.  

Ensure that any  such declaration or associated information remains confidential. 

If the declaration is made, provide radiological controls to restrict exposures and document that 
exposure doses do not exceed 0.5 rem for the duration of pregnancy based on personnel 
monitoring. 

Responsibilities of Female Employee 

If desired, request reassignment to work in a non-radiological environment for duration of 
pregnancy. 

Read Regulatory Guide 8.13 and ask questions. 

 



NOTE TO COUNSELOR (RSO) 

Do not imply to the person being counseled that the in-utero risk for small radiation doses is zero.  
Remember that while the radiation induced in-utero risk may approach zero for small exposure 
doses, however, this individual still faces the same natural-incidence risks of in-utero effects as a 
worker not employed at Guterl. 

Additional Points of Discussion: 

Give examples of in-utero effects and emphasize their natural and non-radiation induced 
incidence: 

• Mental retardation 

• Mongolism 

• Childhood leukemia 

• Impaired physical development and growth 

Provide a brief explanation of the following: 

• Radiation exposures from other sources (e.g., medical, terrestrial, cosmic, man-made 
consumer products) 

• Units of radiation dose (i.e., dose is measure in mrem) 

• Explanation of dose-response relationship (i.e., level of risk is proportional to radiation dose) 

• External exposure vs. internal exposure (i.e., transport of radionuclides across placental 
barrier and uptakes by embryo/fetus) 

• ALARA concept 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 7 – Radiological Monitoring Equipment 
 



Canberra In Situ Object Counting System (ISOCS) 
• Immediate, accurate, nuclide 

specific results for field 
measurement of any object or 
surface  

• Sourceless detector specific 
calibrations generated by 
software as the sample is 
being counted – simply enter 
source/collimator/detector 
position dimensions  

• Calibrations generated for 
any object/surface that can be 
approximated by plane, 
cylinder, box, sphere, 
well/Marinelli or pipe  

• Mobile detector positioning 
device includes 25 mm and 50 
mm collimators and 
backshields, and 
accommodates any detector 
orientation  

The Canberra ISOCS System 
 
An ISOCS system consists of the following major components: 
 

• An "ISOCS Characterized" Germanium Detector  
• A versatile set of Shields and Collimators on a Cart.  
• An InSpector 2000 Portable Spectroscopy Workstation.  
• An IBM-compatible Laptop PC running Genie 2000 software.  
• ISOCS In Situ Calibration Software. 



GPS Survey System 
 
The Trimble combination system was developed for 
performing walkover and static surveys. The SAMS (or other 
similar instruments) contains a 2-inch × 2-inch NaI(Tl) 
detector with built-in high voltage supply, preamplifier, 
amplifier, analog-to-digital converter, pulse analyzer, and 
computer-controlled hardware and software. It can perform 
on-site dose-rate measurements, and radioisotope 
identification and quantification. 
 
The Trimble combination system logs gamma measurement 
data from a scintillation detector carried six inches above the 

ground surface and GPS 
position information from a 
portable backpack system. The results are presented in 
tabular and graphical formats.  The position 
information is accurate to 0.5 meter. The 2-inch × 2-
inch NaI(Tl) detector will be setup with a broad 
gamma window.  The Trimble software can collect 
data as frequently as one measurement per second. 
The spatial density depends on the walking speed.  

 
 



Ludlum Model 12 Ratemeter 

 
COMPATIBLE DETECTORS: G-M, proportional, scintillation 
METER DIAL: 0 - 500 cpm, 0 - 2.5 kV, BAT TEST (others available ) 
MULTIPLIERS: × 1, × 10, × 100, × 1000 
LINEARITY: Reading within plus or minus 10 percent of true value with detector connected 
CONNECTOR: Series “C” (others available ) 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2 feet ) 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover provided) 
HIGH VOLTAGE: Adjustable from 200 – 2500 volts (can be read on meter ) 
DISCRIMINATOR: Adjustable from 2 – 60 mV 
RESPONSE: Toggle switch for FAST (4 s) or SLOW (22 s) from 10 percent to 90 percent of final reading 
RESET: Push-button to zero meter 
POWER: 2 each D cell batteries (housed in sealed compartment that is externally accessible ) 
BATTERY LIFE: Typically 600 hours with alkaline batteries (battery condition can be checked on meter 
) 
METER: 2.5" (6.4 cm) arc, 1 mA analog type 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 6.5 inches (16.5 cm) height × 3.5 inches (8.9 cm) width × 8.5 inches (21.6 cm) length 
WEIGHT: 3.5 lbs (1.6 kg) including batteries 



Ludlum Model 19A MicroR Meter 

 
WORKING ENVIRONMENT: Splash proof shields for outdoor use 
INDICATED USE: Low level gamma survey 
DETECTOR: 1-inch × 1-inch sodium iodide NaI(Tl) scintillator 
SENSITIVITY: Typically 175 cpm (μR h–1)–1 (137Cs gamma ) 
ENERGY RESPONSE: Energy dependent 
METER DIAL: 0 – 500 μR h–1 dual colored logarithmic scale, BAT TEST 
ALARM: Indicated by red lamp and audible tone (Alarm audio overrides the audio ON/OFF switch) 
LIGHT: Push-button to activate 
LINEARITY: Reading within ± 10 percent of true value 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2 feet) 
CALIBRATION CONTROLS: All calibration controls are internal 
RESPONSE: Dependent on number of counts present (typically not greater than 7 seconds from 10 percent 
to 90 percent of final reading) 
RESET: Push-button to zero meter 
POWER: 2 each “D” cell batteries (housed in sealed compartment that is externally accessible) 
BATTERY LIFE: Typically 600 h with alkaline batteries (battery condition can be checked on meter) 
METER: 2.5 inches (6.4 cm) arc, 1 mA analog type 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 7.8 inches (19.8 cm) height × 3.5 inches (8.9 cm) width × 8.5 inches (21.6 cm) length 
WEIGHT: 4.5 pounds (2.1 kg) including batteries 



Ludlum Model 193-6 MicroR Meter 
 

• 4 Ranges  
• Automatically 

Adjusting Alarm 
Setting  

• Micro-processor 
based  

• 6" X 1" Plastic 
Gamma Scintillator  

• Total Counting 
Range from 0 - 5,000 
µR/hr  

 
 
 
INDICATED USE: General purpose survey with alarm capabilities 
DETECTOR: 6”(15.2cm) diameter X 1”(2.5cm) thick plastic scintillation detector 
SENSITIVITY: Typically 2000 cpm/mR/hr (137Cs gamma) 
METER DIAL: 0 - 1 µR/hr, BAT TEST (others available ) 
MULTIPLIERS: X1, X10, X100, X1000 
LINEARITY: Reading within ±10% of true value 
ALARM: The Model 193 has a dual action alarm.  
1. A fixed alarm point can be set at any point from 10% of full scale to full scale, and is indicated by a 
constant audible tone, and the lamp turning on. 
2. A quick deviation alarm that is based on background radiation levels. When the instrument is turned on, 
it takes an 8 second measurement of background radiation levels and determines a deviation alarm setting. 
If the radiation level exceeds this setting, the alarm audio will beep every 1/8 second, and the lamp will 
flash. 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2 feet ) 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover provided) 
RESPONSE: Toggle switch for FAST (4 seconds) or SLOW (22 seconds) from 10% to 90% of final 
reading 
RESET: Pushbutton to zero the meter, and also re-accumulate background data and recalculate the alarm 
point. 
POWER: 2 each “D” cell batteries (housed in sealed compartment that is externally accessible ) 
BATTERY LIFE: Typically 600 hours with alkaline batteries (battery condition can be checked on meter) 
METER: 2.5" (6.4cm) arc, 1 mA analog type 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: -20°F(-29°C) to 140°F(60°C) 
OVERALL LENGTH: 51"(129.5 cm) 
WEIGHT: 8.5 lbs(3.9 kg) including batteries 



Ludlum Model 43-89 Alpha/Beta Scintillator 

 
INDICATED USE: Alpha-beta survey 
SCINTILLATOR: ZnS(Ag) adhered to 0.010-inch thick plastic scintillation material 
WINDOW: Typically 1.2 mg cm–2 aluminized Mylar 
WINDOW AREA: Active – 125 cm²; Open – 100 cm² 
EFFICIENCY (4π geometry): Typically 16 percent – 239Pu; 5 percent – 99Tc; 16 percent – 90S/90Y 
BACKGROUND: Alpha - Less than 3 cpm; Beta - Typically 300 cpm or less (10 μR h–1 field) 
NON-UNIFORMITY: Less than 10 percent 
CROSS TALK: Alpha to Beta - Less than 10 percent; Beta to Alpha - Less than 1 percent 
COMPATIBLE INSTRUMENTS: Model 2224, 2360, 2929 
TUBE: 1.5 inches (3.8cm) diameter magnetically shielded photomultiplier 
OPERATING VOLTAGE: Typically 500 - 1200 volts 
DYNODE STRING RESISTANCE: 100 megohms 
CONNECTOR: Series C (others available) 
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C) 
SIZE: 5.5 inches (13.9 cm) height × 4 inches (10.2 cm) width × 12.3 inches (33 cm) length 
WEIGHT: 1.5 lb (0.7kg) 



Ludlum Model 44-9 Pancake G-M Detector 

 
INDICATED USE: Alpha beta gamma survey; Frisking 
DETECTOR: Pancake type halogen quenched G-M 
WINDOW: 1.7 ± 0.3 mg cm–2 mica 
WINDOW AREA: Active – 15 cm²; Open – 12 cm² 
EFFICIENCY (4π geometry): Typically 5 percent – 14C; 22 percent – 90Sr/90Y; 19 percent – 99Tc; 32 
percent – 32P; 15 percent – 239Pu 
SENSITIVITY: Typically 3300 cpm (mR h–1)–1 (137Cs gamma) 
ENERGY RESPONSE: Energy dependent 
DEAD TIME: Typically 80 μs 
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers 
OPERATING VOLTAGE: 900 volts 
CONNECTOR: Series C (others available ) 
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 1.8 inches (4.6 cm) height × 2.7 inches (6.9 cm) width × 10.7 inches (27.2 cm) length 
WEIGHT: 1 lb (0.5kg) 



Ludlum Model 44-10 Gamma Scintillator 

 
INDICATED USE: High energy gamma detection 
SCINTILLATOR: 2-inch (5.1-cm) diameter × 2-inch (5.1-cm) thick NaI(Tl) scintillator 
SENSITIVITY: Typically 900 cpm (μR h–1)–1 (137Cs) 
ENERGY RESPONSE: Energy dependent 
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers 
TUBE: 2-inch (5.1cm) diameter magnetically shielded photomultiplier 
OPERATING VOLTAGE: Typically 500 – 1200 volts 
DYNODE STRING RESISTANCE: 60 megohms 
CONNECTOR: Series C (others available ) 
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 2.6 inches (6.6 cm) diameter × 11 inches (27.9 cm )length 
WEIGHT: 2.3 pounds (1.1kg) 



Ludlum Model 2221, Scaler/Ratemeter Single Channel Analyzer 

 
INDICATED USE: Field analysis 
COMPATIBLE DETECTORS: G-M, proportional, scintillation 
CONNECTOR: Series “C” (others available) 
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, full volume) 
AUDIO DIVIDE: Thumb switch for 1, 10, or 100 events-per-click 
AUDIO JACK: For optional headset 
METER DIAL: 0 - 500 cpm; 50 - 500k cpm logarithmic scale (others available) 
MULTIPLIERS: × 1, × 10, × 100, × 1k, and LOG for logarithmic scale 
LINEARITY: Reading within ± 10% of true value with detector connected 
DIGITAL DISPLAY: 6-digit LCD display with 0.5" (1.3 cm) digits 
LCD BACKLIGHT: Activated by LAMP switch 
DIGITAL RATEMETER: Provides a digital display of count rate when selector switch is in Dig. Rate 
position 
SCALER: Used in conjunction with timer to allow for gross counting with range from 0 - 999999 counts 
when 
 selector switch is in Scaler position (controlled by COUNT and HOLD buttons) 
TIMER: Switch selectable divisions of 0.1, 0.5, 1, 2, 5, 10 minutes or CONT (continuous ) for manual 
timing 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover provided) 
HIGH VOLTAGE: Adjustable from 200 - 2400 volts (can be checked on display) 
THRESHOLD: Adjustable from 100 - 1000 (can be checked on display) 
WINDOW: Adjustable from 0 - 1000 above threshold setting (can be turned on or off) 
GAIN: Adjustable from 1.5 - 100 mV at threshold setting of 100 
OVERLOAD: Senses detector saturation. Indicated by “------” on LCD display and meter going to full 
scale (adjustable depending on detector selected) 
RESPONSE: Toggle switch for FAST (4 seconds) or SLOW (22 seconds) from 10% to 90% of final 
reading 
RESET: Push-button to zero meter 
POWER: 4 each “D” cell batteries (housed in sealed compartment that is externally accessible) 
BATTERY LIFE: Typically 250 hours with alkaline batteries (battery condition can be checked on digital 
display) 
METER: 2.5" (6.4 cm) arc, 1 mA analog type 
CONSTRUCTION: Milled and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: -4° F (-20° C) to 122° F (50° C) 
May be certified for operation from -40° F (-40° C) to 150° F (65° C) 
SIZE: 9" (22.9 cm) height × 4.3" (10.9 cm) width × 10" (25cm) length including handle 
WEIGHT: 5.5 lbs (2.5kg) including batteries 



Ludlum Model 2224 Alpha/Beta Scaler/Ratemeter 

 
INDICATED USE: Simultaneous alpha, beta counting and discrimination 
COMPATIBLE DETECTORS: Proportional and dual phosphor scintillation detectors 
CONNECTOR: Series C (others available) 
AUDIO: Built in unimorph speaker with volume control (greater than 60 dB at 2 feet, full volume) 
AUDIO DIVIDE: Selectable dual or individual click-per-event for alpha and beta counts and divisions of 
1, 10, 100, or 1000 events-per-click (beta counts only) 
METER: 2.5 inches (6.4 cm) arc, 1 mA analog type 
METER DIAL: 0 – 500 cpm, 0 – 2 kV, BAT OK, OL(overload) 
MULTIPLIERS: × 1, × 10, × 100, × 1000 
LINEARITY: Reading within ± 10 percent of true value with detector connected 
SCALER: 6 digit LCD display with 0.25-inch (0.64-cm) digits, overflow arrow, and colons to indicate 
when a count is in process 
COUNT: Push-button to initiate scaler count 
COUNT TIME: Internally selected times of 0.1, 0.5, 1, or 2 minutes 
SELECTOR SWITCH: Toggle switch to select alpha and beta, alpha only, or beta only 
HIGH VOLTAGE: Adjustable from 200 – 2000 volts (can be read on meter) 
HIGH VOLTAGE ADJUST: Accessible from front of instrument (protective cover provided) 
THRESHOLD: Internal control allows adjustment from 2 mV – 15 mV for beta, and 40 mV – 700 mV for 
alpha 
WINDOW (Beta only): Internal control allows adjustment from beta threshold up to the alpha threshold 
setting 
OVERLOAD: Senses detector saturation. Indicated by red lamp on meter and meter going to full scale 
(adjustable 
 depending on detector selected) 
RESPONSE: Will vary according to number of counts present. Typically 2 s – 11 s from 10 percent to 90 
percent of final reading 
POWER: 2 each D cell batteries (housed in sealed compartment that is externally accessible) 
BATTERY LIFE: Greater than 350 hours with alkaline batteries (battery condition can be checked on 
meter) 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 6.5 inches (16.5 cm )height × 3.5 inches (8.9 cm) width × 8.5 inches (21.6 cm) length 
WEIGHT: 3.5 lbs(1.6 kg) including batteries 



Ludlum Model 2241 Digital Survey Meter 

 
INDICATED USE: General purpose survey, gross counting 
COMPATIBLE DETECTORS: G-M, proportional, scintillation 
CONNECTOR: Series C (others available on request) 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2 feet) 
ALERT/ALARM: Indicated by enunciator on display and audible tone 
DISPLAY: 4 digit LCD display with 0.5-inch (1.3-cm) high digits, separate enunciators for display units, 
alert, alarm, low battery, detector overload, counting overflow, and scaler counting 
BACKLIGHT: Push-button to activate 
RATEMETER: Can display in R/hr, Sv/hr, cpm, or cps when control switch is in RATEMETER position 
DISPLAY RANGE: Auto ranging from 0.0 μR h–1 – 9999 R h–1; 0.000 μSv h–1 – 9999 Sv t–1; 0 cpm – 
999k cpm; 
 or 0 cps – 100 kcps 
LINEARITY: Reading within ± 10 percent of true value with detector connected 
SCALER: Activated by push-button in handle (count time adjustable from 1 to 9999 s in 1-s intervals) 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover provided) 
HIGH VOLTAGE: Adjustable from 200 volts – 2500 volts 
DISCRIMINATOR: Adjustable from 2 mV – 100 mV 
OVERLOAD: Indicated by OVERLOAD on display (adjustable depending on detector selected) 
RESET: Push-button to zero display, acknowledge and/or reset alarm 
POWER: 2 each D cell batteries (housed in sealed compartment that is externally accessible) 
BATTERY LIFE: Typically 200 h with alkaline batteries (low battery indicated on display) 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 
TEMPERATURE RANGE: –4° F (–20° C) to 122° F (50° C) 
SIZE: 6.5 inches (16.5cm) height × 3.5 inches (8.9cm ) width × 8.5 inches (21.6cm ) length 
WEIGHT: 3.5 lbs (1.6kg) including batteries 



Ludlum Model 2360 Survey Meter 
 

• Data Logger  
• Simultaneous alpha, beta or 

alpha/beta Counting  
• 6 Digit LCD Scaler  
• May be repackaged with 

PDA interface and laptop 
for listing location codes of 
survey points, controlling 
counts, and reporting data 

• Alpha Only, Beta Only, or 
Alpha/Beta Counts 

• Series “C” connector  

 
INDICATED USE: Alpha, beta discrimination, and data logging 
COMPATIBLE DETECTORS: Proportional and dual phosphor scintillation detectors 
DATA LOGGER: Capable of logging individual data points with the following identifiers for each point: 

 alpha and beta sample counts sample number 
 date/time stamp          scaler count time 
 10 character location identifier 

LOGGING PUSHBUTTON: Located in the handle; used to activate scaler and/or log a count 
CALIBRATION DUE DATE: An internal date that disables the instrument if overdue 
LINEARITY: Reading within plus or minus 10% of true value with detector connected 
SCALER: 6 digit LCD with 0.25" digits, overflow arrow, and colons to indicate when a count is in process 
COUNT TIME: Switch selectable times of 0.1, 0.5, 1, 2, 5, 10, and 60 minutes, or PDA to allow for a specific 
count time to be set from a PDA. 
SELECTOR SWITCH: Toggle switch to select alpha+beta, alpha only, or beta only, or PDA to set internal 
selector 
HIGH VOLTAGE: Adjustable from 200 - 2000 volts (Can be read on the meter), or can be adjusted by PDA 
THRESHOLD: Internal control adjusts from 2 - 15 mV for beta, and 40 - 700 mV for alpha 
WINDOW: Internal control allows for adjustment from the beta threshold up to the alpha threshold setting (Beta 
only) 
RESPONSE: Will vary according to the number of counts present. Typically 2 - 11 seconds from 10% - 90% of 
final reading 
POWER: 2 each "D" cell batteries (housed in compartment accessible from front of instrument) 
BATTERY LIFE: Greater than 8 hours (battery condition can be checked on meter ) 
TEMPERATURE RANGE: -4° F(-20° C) to 122° F(50° C)  
May be certified for operation from -40° F(-40° C) to 150° F(65° C) 

 



Thermo Electron Corporation HandECount Alpha/Beta Sample 
Counter 
• Alpha/Beta Sensitive 
• Selectable Units of Measurement
• Stores Measurement Results 
• Color Display 
• Built-in Calibration Routine 
• True Portability 
• Optional 8 Hour Battery 

Operation 
• Alarms 
• Decay-Corrected Source 

Library 
• Internal Clock  
The HandECount is a battery or AC powered sample counter used for determining the alpha and beta 
radiation present in a sample.  The instrument uses a PalmTM PDA with a color touch screen as the user 
interface and to record all results.  All data may be retireved to a PC via a conduit program.   
 
The HandECount sample counting system provides simultaneous alpha and beta measurements.  This 
system is controlled by a Palm handheld computer platform and operating system which communicates with 
our standard modular detector board to perform all counting operations.  The Palm's built-in informative 
color screen, intuitive controls, internal clock and powerful database capabilities provide numerous cost-
effective advantages over custom built systems. 

The HandECount system incorporate a 2" dual phosphor scintillator coupled to a sliding drawer mechanism 
accommodating a 2" diameter (47 mm) sample.  The drawer uses a height adjustable sampling area to 
permit use with different sample types.  To activate the counting process, the sample drawer myst be slid all 
the way back where is makes contact with a switch.  The enclosure is made from a durable plastic which will 
withstand rugged handling.  The built-in handle in combination with the battery operation option, facilitate 
true portability for feld usage up to eight hours between battery charges. 
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  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Clearing and Grubbing 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Initiate clearing and grubbing activities 

2. Establish area to be cleared and grubbed 7.  

3. Identify slips, trips, fall, and protruding objects and 

demarcate with hi-visible fencing, caution tape or hi-

visible paint 

8.  

4. Verify and demarcate utility clearances for subsurface, 

surface, and overhanging. 
9.  

5. Verify equipment is operational and does not pose a 

safety hazard 
10. 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

 

 

 

Weed eater 

Handsaw 

Rubber-tire excavator 

Hand shovel 

Skid steer 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 401 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Clearing and Grubbing 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Clearing and Grubbing 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Equipment Decontamination 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. Place decontamination water and solids in appropriate 

drum with proper labels 

2. Select area for equipment decontamination 
7. Manage decontamination waste in appropriate labeled 

container 

3. Construct decontamination pad 
8. Remove decontamination pad after activities have been 

completed 

4. Place hi-visible fence or caution tape around 

decontamination pad 
9.  

5. Perform decontamination activities as needed 10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

Fence post drivers 

Skid steer loader 

Pressure washer 

Centrifuge pump 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 604 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Equipment Decontamination 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Equipment Decontamination 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Establishment of Site Control 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Establish exclusion zone using hi-visible tape or fence 

2. Establish site boundaries using hi-visible tape or fence 7. Establish “buddy system” 

3. Establish work zones using hi-visible tape or fence 8. Establish appropriate communication system 

4. Establish support zone using hi-visible tape or fence 9. Implement worker safety procedures 

5. Establish contaminate reduction zone using hi-visible 

tape or fence 
10. Identify nearest medical facility 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

Fence post drivers 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 9 
 

 

ACCEPTED SIGNATURES 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Establishment of Site Control 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Establishment of Site Control 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Gamma Walkover Survey 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Initiate gamma walk over survey 

2. Establish area to be surveyed 7. Decontaminate equipment as needed 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape or 

hi-visible paint 

8. Manage decontamination waste in an appropriate 

labeled container 

4. Verify equipment is operational and does not pose a 

safety hazard 
9.  

5. Calibrate (as required) equipment according to 

manufacturer recommendations and record calibration 

readings 

10. 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

GWS meter in 3-wheel cart 

Hand tools 

GPS control 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.1 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Gamma Walkover Survey 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Gamma Walkover Survey 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Monitoring Well Installation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 

6. Calibrate (as required) equipment according to 

manufacturer recommendations and record calibration 

readings 

2. Demarcate monitoring well locations 
7. Establish contaminant reduction zone and exclusion 

zone 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Initiate well installation activities 

4. Verify and demarcate utility clearances for subsurface, 

surface, and overhanging. 
9. Decontaminate drill rig, tools and equipment as needed 

5. Verify that drill rig, tools and equipment are operational 

and do not pose a safety hazard 

10.  Manage decontamination waste in an appropriate 

        labeled container 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 Drill rig (HSA) 

Hand tools 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

 

 

Support vehicles 

Pumps 

 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 403 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Monitoring Well Installation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Monitoring Well Installation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. Establish contaminant reduction zone and exclusion 

zone 

2. Identify monitoring well locations to be sampled 7. Initiate groundwater sampling activities 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Decontaminate sampling equipment 

4. Verify equipment is operational and does not pose a 

safety hazard 

9. Manage decontamination waste and purge water in an 

appropriate labeled container 

5. Calibrate (as required) equipment according to 

manufacturer recommendations and record calibration 

readings 

10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 

 

 

Peristaltic pump 

Hand tools 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.3 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Kriger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Groundwater Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and covering of openings in walking/working surfaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6.  

2. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

7.  

3. Work around potential hazards if possible 8.  

4. Secure openings with adequate cover if work must be 

performed in area of hazard 
9.  

5.  10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

HHSP Section 2.2.7 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and covering of openings in walking-working surfaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack  

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and covering of openings in walking-working surfaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and posting of confined-spaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _2_ 
1. Daily tailgate safety briefing 6.  

2. Survey work site to identify confined-spaces  7.  

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint  

8.  

4. Determine if the space meets the definition of a 

confined space 29 CFR 1910.146  
9.  

5. Isolate the space with hi-visible fencing or caution tape 10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 118 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and posting of confined-spaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE _2___ OF _2___ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification and posting of confined-spaces 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification of Asbestos Containing Materials 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6.  

2. Identify potential asbestos containing materials and 

demarcate areas with hi-visible fencing, caution tape, 

or hi-visible paint 

7.  

3. Determine if asbestos is friable or can become 

aerosolized so it becomes an inhalation hazard 
8.  

4. Inform personnel of areas of concern 9.  

5. Work around potential hazards if possible or use 

engineering controls 
10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 609 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification of Asbestos Containing Materials 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack  

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification of Asbestos Containing Materials 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification, De-Energizing and Lock-Out of Energy Sources 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. Turn energy source off and lock out, tag and try the 

energy source 

2. Determine what energy sources are present 7. Perform necessary work 

3. Determine which energy sources need isolation to 

perform work 

8. Ensure all tools and parts are removed, and 

decontaminate if required, from the work area 

4. Determine the locations where each energy source 

can be turned off/isolated and be locked out 

9. Remove the tags and locks used to isolate the energy 

source 

5. Inform anyone in the area that energy source will be 

turned off 

10. Inform personnel in the area that the lockout/tagout 

systems have been removed 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 119 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification, De-Energizing and Lock-Out of Energy Sources 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Identification, De-Energizing and Lock-Out of Energy Sources 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Investigation Derived Waste (IDW) Characterization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Label and control samples as required 

2. Determine IDW to be characterized 7. Label drums appropriately 

3. Verify sample equipment is operational and does not 

pose a safety hazard 

8. Perform decontamination activities on sampling 

equipment if required 

4. Calibrate (as required) sample and monitoring 

equipment according to manufacturer 

recommendations and record calibration readings 

9. Manage decontamination waste in appropriate labeled 

container 

5. Sample IDW with appropriate equipment for media 
10. If IDW containers need to be moved, use appropriate   

      equipment 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

Drum hand truck 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 405 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: IDW Characterization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: IDW Characterization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Mobilization/Demobilization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Mobilize personnel, equipment and tools to site  
6. Verify equipment is operational and does not pose a 

safety hazard 

2. Daily tailgate safety briefing 7. Decontaminate equipment and tools as needed 

3. Walk job site to become familiar with site 
8. Manage decontamination waste in appropriate labeled 

container 

4. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

9. Demobilize equipment and tools 

5. Set up field trailer, equipment, and tools as needed 10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.7 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Mobilization/Demobilization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Mobilization/Demobilization 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Removal of Floor Plates for Survey Beneath 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. If floor plate weighs less than 49 pounds, use proper 

ergonomics and hand tools to remove plate 

2. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

7. If floor plate weighs more than 49 pounds, use proper 

mechanical equipment and rigging to remove plate 

3. Assess size and type of floor plate to be removed for 

survey 

8. Place plate in horizontal position out of the work zone, 

bottom side up 

4. Establish path and lay down area before moving plate  
9. Immediately after survey, replace floor plate, bottom side 

down 

5. Eliminate pinch hazard for hand/fingers as required 

10. If floor plate cannot be replaced immediately, cover 

opening with plywood or similar cover and place hi-visible 

fence or caution tape around area of concern 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 Hand tools 

Hand truck 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

 

 

 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 8.1.8 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Removal of Floor Plates for Survey Beneath 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Removal of Floor Plates for Survey Beneath 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Safe Passageways Determination (including visual identification of physical, chemical, and biological hazards) 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. If no other passageway is available, use engineering 

controls as needed to circumvent hazard 

2. Inspect passageways for physical, chemical, and 

biological hazards 
7.  

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8.  

4. If passageways contain physical, chemical, and 

biological hazards, use an alternate passageway  
9.  

5. Clearly post hazard signs and demarcate area of 

concern with hi-visible fence or caution tape  
10. 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 

 

 

Hand tools 

 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

Section 2.2.7 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Safe Passageways Determination (including visual identification of physical, chemical, and biological hazards) 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Safe Passageways Determination (including visual identification of physical, chemical, and biological hazards) 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sample Preparation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Do not exceed 49 pound cooler weight 

2. Select appropriate area for sample preparation 7. Securely seal cooler and add proper COC seals 

3. Place appropriate samples in appropriate sample 

container with required labels 
8. Move cooler to appropriate shipping area 

4. Place sample containers in cooler 9.  

5. Complete necessary paperwork  10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Work bench 

 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.6 
 

 

ACCEPTED SIGNATURES 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sample Preparation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sample Preparation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: TBD Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: TBD 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sediment and Surface Water Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6. Initiate sediment and surface water sampling activities 

2. Identify locations to be sampled 
7. Decontaminate sampling and scanning equipment as 

needed 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Manage decontamination waste in appropriate labeled 

container 

4. Verify sampling equipment is operational and does not 

pose a safety hazard 
9. Label and control samples as required 

5. Establish contaminant reduction zone and exclusion 

zone 
10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Hand tools 

Hand-held sampling equipment 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.4 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sediment and Surface Water Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Sediment and Surface Water Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Site Structure Scan and Swipe Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. Use proper aerial lift if needed and follow appropriate 

THA 

2. Identify locations to be scanned and swipe sampled 
7. Decontaminate sampling and scanning equipment as 

needed 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Manage decontamination waste in appropriate labeled 

container 

4. Verify scanning equipment is operational and does not 

pose a safety hazard 
9. Label and control samples as appropriate  

5. Calibrate (as required) equipment according to 

manufacturer recommendations and record calibration 

readings 

10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 Hand tools 

Ladders 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

 

 

Aerial Lift (TBD) 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.5 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Site Structure Scan and Swipe Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Site Structure Scan and Swipe Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Subsurface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _2_ 

1. Daily tailgate safety briefing 

6. Calibrate (pre and post; if required) equipment according 

to manufacturer recommendations and record calibration 

readings 

2. Demarcate subsurface soil sample locations 
7. Establish contaminant reduction zone and exclusion 

zone 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Initiate subsurface soil sampling 

4. Verify and demarcate utility clearances for subsurface, 

surface, and overhanging 

9. Collect soil samples from split spoon or Geoprobe push 

tube 

5. Verify equipment is operational and does not pose a 

safety hazard 

10.  Label and control samples as required 

[Continued on page 3] 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 Geoprobe rig 

Hand tools 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

 

 

 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.2 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Subsurface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE _2_ OF __2_ 

11. Decontaminate rig, tools and equipment as needed 

12. Manage decontamination waste in an appropriate labeled container 

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Subsurface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Surface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 

6. Calibrate (as required) equipment according to 

manufacturer recommendations and record calibration 

readings 

2. Demarcate soil sample locations 
7. Establish contaminant reduction zone and exclusion 

zone 

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8. Initiate surface soil sampling 

4. Verify and demarcate utility clearances for subsurface, 

surface, and overhanging 
9. Label and control samples as required 

5. Verify equipment is operational and does not pose a 

safety hazard 

10. Decontaminate tools and equipment as needed  

[continued on page 3] 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

 Trowel and/or hand auger 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

Other (List):  Reflective traffic safety vest  

  

 

 

 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SSHP Section 2.2.2 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Surface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

           

11. Manage decontamination waste in an appropriate labeled container 

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Surface Soil Sampling 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Use of Elevated Work Platforms and/or Lifts 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 

1. Daily tailgate safety briefing 
6. Person working in an aerial lift must comply with Earth 

Tech SH&E 514 

2. Determine what type of aerial lift will be required for 

task 
7.  

3. All lifts used by Earth Tech must be certified by the 

manufacturer to meet ANSI standard applicable to the 

device 

8.  

4. Perform pre-operational inspection of lift 9.  

5. Inspect driving surface and overhead hazards 10. 

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 

poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 

illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers.  

   

   

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety 120          (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

Aerial lift (model to be determined) 

Safety harness 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 514 
 

 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Use of Elevated Work Platforms and/or Lifts 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Use of Elevated Work Platforms and/or Lifts 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Utilities Investigation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE 
LIST ONE STEP OF THE JOB FOR EACH LINE.  (ATTACH ADDITIONAL JOB EVENT SEQUENCE FORM(S) AS NECESSARY)     PAGE _1_ OF _1_ 
1. Daily tailgate safety briefing 6.  

2. Demarcate area for intrusive work 7.  

3. Identify slips, trips, fall, and protruding objects hazards 

and demarcate with hi-visible fencing, caution tape, or 

hi-visible paint 

8.  

4. Verify and demarcate utility clearances for subsurface, 

surface, and overhanging 
9.  

5. Inform personnel performing work of identified utilities 10.  

CHEMICAL HAZARDS PHYSICAL HAZARDS 
 Bunker fuel/oil 

 Explosives (TNT) 

 Dust 

 Dioxins 

 Pesticides/Herbicides 

 MTBE 

 Methylene chloride 

 Waste oil 

 Hydraulic fluid 

 Petroleum hydrocarbons 

 Electricity/High voltage 

 Elevated work areas (fall hazard) 

 Manual materials handling/Back 

 OE/UXO 

 Hand tool usage 

 Power tool usage 

 Heavy equipment operations 

 Drill rig (HSA, DP, Air Rotary) 

 Excavations (engulfment/collapse) 

 Confined space entry 

 Ionizing radiation 

 Eye hazards (impact, light, etc.) 

 Slips, trips, and falls 

 Hazardous noise 

 Heat or cold stress 

 Oxygen-deficient atmosphere 

 Oxygen-enriched atmosphere 

 Explosive atmosphere 

 Powder-actuated tools 

 Vehicular traffic 

 Asbestos 

 Acids 

 Caustics 

 Chlorinated hydrocarbons (TCE) 

 Lead 

 Gasoline or diesel fuel 

 BTEX 

 Jet fuel (JP-4, JP-5, JP-8) 

 PCBs 

 Cadmium 

 Compressed gases/asphyxiants 

 PAHs 

 Welding fumes 

 Hydrogen sulfide 

 Other metals 

Other Chemical/Physical Hazards (List):  Radiation (uranium, thorium), biological hazards to include poison ivy, 
poison oak, poison sumac, bees and hornets, spiders (brown recluse), snakes (Timber Rattlesnake), mosquito borne 
illnesses (West Nile virus), tick borne illness (Lyme disease), chiggers. 

PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED OTHER SAFETY EQUIPMENT/CONSIDERATIONS 
 Fire ext.  1A:10B:C (rating) 

 First-aid kit 

 Dust control/mitigation 

 Portable eyewash 

 Fire watch 

 Traffic control measures 

Other (List):  

INSPECT/PERMIT REQUIREMENTS EQUIPMENT TO BE USED 

Boots: 

 Rubber (safety-toe) 

 Leather (safety-toe) 

General: 

 Coveralls    Tychem  QC     (type) 

 Hearing protection (plugs/muffs) 

 FF APR      (cartridges) 

 ½-face APR     (cartridges) 

 Safety harness & lanyard 

 ANSI-approved Hard hat 

Eye Protection: 

 Faceshield 

 Safety glasses or goggles 

 Welder’s helmet/goggles 

Gloves: 

 Chemically-protective 

      N-Dex nitrile rubber (type) 

 Leather/cloth 

 Welder’s 

 Electrical safety             (volts) 

Other (List):  Reflective traffic safety vest  

  

 

 

 

GPR (TBD) 

Hand tools 

 

APPLICABLE SOPS (SEE SSHP) TRAINING REQUIREMENTS 

SH&E 403 
 

 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS FORM (CONT’D) 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Utilities Investigation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

JOB EVENT SEQUENCE (CONT’D) 
LIST ONE STEP OF THE JOB FOR EACH LINE.       PAGE ____ OF ____ 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

MONITORING PROCEDURES 
 

ACCEPTED SIGNATURES 
Site/Field Supervisor: SSHO/SH&E: 



  EARTH TECH, INC. 
 GUTERL STEEL SITE, LOCKPORT, NEW YORK 
 TASK HAZARD ANALYSIS SIGN-OFF FORM 

ADMINISTRATIVE INFORMATION 
Job/Task Name: Utilities Investigation 

Project Name: Guterl Steel Site Project Location: Lockport, New York 

Project Manager: James Kaczor Analysis Performed By: Stacy Krieger 

Date Job/Task to be performed: July 2006 Type of Job/Task:      One time  Routine job/task 

Responsible Organization: Earth Tech, Inc. Job Supervisor: Dino Zack 

I HAVE READ OR BEEN BRIEFED ON THE HAZARDS AND PROTECTIVE MEASURES IDENTIFIED FOR THE ABOVE-LISTED 
JOB/TASK AND FULLY UNDERSTAND THE JOB/TASK-SPECIFIC REQUIREMENTS THAT HAVE BEEN ESTABLISHED FOR IT. 

DATE EMPLOYEE NAME EMPLOYEE SIGNATURE EMPLOYER NAME 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 





 

 

ATTACHMENT D 
US Logs, Reports, Checklists, and Audits 
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ATTACHMENT E 
Training Records 
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Training and Certification Summary Table
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  James Kaczor

  Bob Poll

  Jeff Hall

  Dino Zack

  Thomas Fontaine

  Kenneth Krieger

Former Guterl Speciality Steel Site
Site Safety and Health Plan
June 21, 2006 Attachment E


	Certification Page
	Table of Contents
	List of Acronyms
	Section 1.0
	Section 1.1
	Section 1.2
	Section 1.3
	Section 1.3.1


	Section 2.0
	Section 2.1
	Section 2.1.1
	Section 2.1.2
	Section 2.1.3
	Section 2.1.4

	Section 2.2
	Section 2.2.1
	Section 2.2.2
	Section 2.2.3
	Section 2.2.4
	Section 2.2.5
	Section 2.2.6
	Section 2.2.7

	Section 3.0
	Section 3.1
	Section 3.1.1

	Section 3.2
	Section 3.2.1
	Section 3.2.2
	Section 3.2.3

	Section 3.3
	Section 3.3.1
	Section 3.3.2

	Section 3.4
	Section 3.4.1
	Section 3.4.2
	Section 3.4.3

	Section 3.5
	Section 3.6
	Section 3.6.1
	Section 3.6.2
	Section 3.6.3

	Section 3.7
	Section 3.8

	Section 4.0
	Section 5.0
	Section 6.0
	Section 7.0
	Section 8.0
	Section 9.0
	Section 10
	Section 11
	Section 12
	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

	Figures
	Attachments
	Attachment A
	Attachment B - RPP
	Certification Page
	Table of Contents
	List of Acronyms
	Section 1
	Section 2
	Section 3
	Section 4
	Section 5
	Section 6
	Section 7
	Section 8
	Section 9
	Section 10
	Section 11
	Section 12
	Section 13
	Section 14
	Section 15
	Section 16
	Section 17
	Section 18
	Section 19
	Tables
	Figures
	RPP Attachments
	Attachment 1
	Attachment 2
	Attachment 3
	Attachment 4
	Attachment 5
	Attachment 6
	Attachment 7


	Attachment C
	Attachment D
	Attachment E


	Text1: 200.1e
	Text2: Guterl_03.04_0022_a


