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1.0  INTRODUCTION 

This Interim Soil Management Plan (SMP) for the Richmond Field Station (RFS) was prepared 
to provide protocols for managing potentially contaminated soils disturbed by construction and 
maintenance projects in the upland and transition areas.  This report was prepared on behalf of 
the Regents of the University of California (UC), owner of the RFS property.  This interim SMP 
will be periodically updated as remediation work is completed under the California 
Environmental Protection Agency, Department of Toxic Substances Control, Site Investigation 
and Remediation Order, Docket No. ISE-RAO 06/07-004, dated September 15, 2006.  
Contaminated substances were left on portions of RFS from historical industrial activities prior 
to UC’s purchase of the RFS property in 1950.  Much of this former contamination has already 
been removed during recent site remediation activities; however, small amounts of residual 
contamination may remain undiscovered in the upland and transition areas.  If potentially 
contaminated materials are encountered during earthwork operations conducted at RFS, this 
interim SMP provides standard operating procedures for the protection of worker health and 
safety and for disposal or handling of these materials.  UC Berkeley’s Office of Environment, 
Health & Safety (EH&S) will administer and manage the implementation of this interim SMP 
and shall be contacted at (510) 642-3073.   

This interim SMP has been developed to provide UC staff and Contractors with information on 
existing conditions that could be encountered during excavation of soil and other soil disturbance 
activities.  The interim SMP defines the controls that Contractors and UC staff must use to 
minimize generation of dust and exposure to soil.  It is the responsibility of the Contractors and 
Subcontractors to develop a task-specific Health and Safety Plan (HASP) and to provide training 
to its employees on management of soil.  Specific recommendations for worker protection will 
be provided by the Contractor’s safety officer or management.  For UC staff, a Job Safety 
Analysis (JSA) and training on the JSA is to be completed by the responsible department as 
required by the Injury and Illness Prevention Program (UC Berkeley 2006). 

This interim SMP is necessary to protect the health of UC and Contractor employees because a 
potential exists for site soils to contain chemicals that may pose a hazard to workers if not 
managed appropriately.  This interim SMP defines the soil requiring management (Section 2.0), 
summarizes the scope of activities required to manage soil at the site (Section 3.0), presents the 
protocols for handling potentially contaminated soils (Section 4.0), and describes the work 
practices to be implemented at the site (Section 5.0).  The interim SMP also includes four 
appendices that provide additional information and guidance.  Appendix A is the “Health and 
Safety Plan Addendum, University of California, Berkeley, Richmond Field Station, Richmond, 
California” dated October 31, 2006.  Appendix B is the job safety analyses for the RFS.  
Appendix C provides best management practices for outdoor storage of materials and soils 
during construction.  Appendix D provides the analytical results for samples collected from 
pyrite cinder-impacted soil encountered at numerous locations in the RFS upland area. 

A description of the site and the purpose of this interim SMP are summarized in the following 
sections. 
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1.1  SITE DESCRIPTION  

The RFS site is located at 1301 South 46th Street in Richmond, California (see Figure 1).  The 
RFS consists mainly of developed upland areas used for academic teaching and research, marsh, 
and a transition zone of upland fill between the upland areas and marsh.  This interim SMP only 
addresses work performed on the upland and transition areas of the site.  The RFS property has 
been zoned industrial since the early 1900s.  In 1950, UC purchased the property from the 
California Cap Company and, after 1951, acquired additional undeveloped land to the west of 
and adjacent to the property (URS Corporation 1999).  This combined property makes up the 
current RFS.   

RFS was primarily established to support large-scale engineering research for which space or 
appropriate facilities were not available on UC Berkeley’s central campus.  Research projects for 
UC’s College of Engineering and the Forest Products Laboratory have been the primary 
activities at RFS.  The site also includes facilities for maintenance activities, the Northern 
Regional Library Facility, laboratory spaces for academic teaching and research, and the U.S. 
Environmental Protection Agency’s (EPA) Regional Laboratory.   

Historic activities at the RFS related to the former California Cap Company and pyrite cinders 
from the adjacent Zeneca site operations are the two identified primary sources of on-site 
contamination.  From 1870 through the 1940s, the former California Cap Company 
manufactured blasting caps on the RFS property.  The Zeneca site, located to the east and 
adjacent to the RFS, was the location of chemical production operations, including sulfuric acid 
production.  Mercury stemming from the manufacture of blasting caps and pyrite cinders 
resulting from the production of sulfuric acid at the Zeneca site are two known contaminant 
sources at RFS.  Pyrite cinders have been found at various locations across the site where they 
were historically deposited to fill in low-lying areas or used as utility trench backfill.  Anecdotal 
evidence from former RFS employees indicates that pyrite cinders were reportedly used to 
minimize weeds and other vegetation from growing around building foundations and may still be 
encountered around structures at the site.  Pyrite and associated mixed sulfide minerals contain 
metals, including arsenic, copper, iron, lead, mercury, and zinc; although typically at levels that 
do not pose a human health hazard.  The known locations of pyrite cinders are illustrated on 
Figure 2.  Additional unknown areas of pyrite cinders may be present across the RFS. 

Since the 1980s, numerous field investigations and remediation activities have occurred at RFS.  
These field investigations focused on evaluating potential source areas and determining the 
extent of areas that may pose potential risk to human health or the environment.  Areas that are 
known to pose unacceptable risk have been identified as areas of concern (AOC).  In the upland 
areas, all but one of the known AOCs has been excavated and contaminated soil has been 
disposed of off site at appropriate landfills.  The remaining upland area, AOC 7, is planned for 
remediation in the near future under the RFS Remediation and Restoration Project.  Figure 2 
shows the location of AOC 7.   
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1.2  PURPOSE 

The purpose of this interim SMP is to specify a protocol for characterization and management of 
all soils in the upland and transition areas at RFS.  This interim SMP provides instructions on the 
proper management of soil that is disturbed, stockpiled, or transported on and off site.   

2.0  DEFINITION OF SOIL REQUIRING MANAGEMENT  

For the purposes of this interim plan, soils to be managed at RFS are located in areas designated 
as “unrestricted access areas.”  This interim SMP does not address the area that has been 
designated as a “restricted access area” and identified on Figure 2.  The restricted access area, 
which is fenced off and signed, includes AOC 7, where elevated concentrations of chemicals of 
concern are known to exist and environmental risk is likely (see Figure 2).  Other portions of the 
restricted access area may be used for storage or stockpiling of soil that may be contaminated.  
Other areas at RFS could be designated as restricted access if determined to contain residual 
chemicals at concentrations that require cleanup or management under the supervision of the UC 
Berkeley EH&S personnel.  When areas are determined to be restricted access areas, EH&S will 
provide fencing and signage or other clear demarcation of the area.  Soils in restricted access 
areas will be addressed and managed as part of remedial activities in other documents and 
programs.  Soil from these areas will be  managed as chemically affected and potentially 
hazardous waste, as necessary, and will be addressed under federal Resource Conservation and 
Recovery Act and State of California Hazardous Waste Control Law regulations.  Soils from 
restricted areas cannot be stored or managed outside these areas without approval from EH&S.   

Risk evaluations by UC Berkeley, the State Department of Health Services, and Contra Costa 
County Health Services have determined that unrestricted access areas do not pose significant 
risks to the RFS’s occupants (URS 2001; Department of Health Services 2006).  However, 
residual contamination—such as small incidental areas of surficial and subsurface pyrite cinders, 
mercury, and other chemicals—possibly exists.  Figure 2 shows areas where pyrite cinders have 
been identified in the past, but that have not been removed from the site, and Section 3.1 
describes the appearance of pyrite cinders.   

3.0  SOIL MANAGEMENT SCOPE OF ACTIVITIES  

This interim SMP covers any earthwork, maintenance, and landscaping activities that occur in 
the upland and transition areas outside of the restricted access area (including AOC 7), as 
identified on Figure 2.  These activities include excavating, backfilling, grading, stockpiling, and 
transporting soil.  Soils from unrestricted access areas can be handled by UC employees who 
have completed EH&S’s hazard communication training on the JSA under the Illness and Injury 
Prevention Program, as well as Contractor employees who have been trained on the Contractor’s 
task-specific HASP (UC Berkeley 2006).  Soil that has been determined by EH&S to exceed 
total threshold limit concentrations (TTLC) under Title 22 of the California Code of Regulations 
based on sampling results must be handled by UC or Contractor employees who comply with the 
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations and 
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Emergency Response (HAZWOPER) 40-hour training requirements Title 29 Code of Federal 
Regulations [29 CFR] Section [§] 1910.120).   

If soil is not does not exhibit the signs of contamination described below in Section 3.1 then 
EH&S will determine if sampling is required.  Analytical sampling will be required where signs 
of potential contamination are identified under the criteria listed in Section 3.1.  UC staff or 
Contractors shall contact EH&S to arrange for sampling.  All environmental soil sampling will 
be performed by 40-hour health and safety trained personnel and as described below in 
Sections 3.2 and 3.3.  Section 3.4 discusses the reuse of soil on site. 

3.1  DETERMINATION OF CONTAMINATED MATERIAL 

At RFS, the presence of any of the following conditions indicates that soils may be potentially 
contaminated: 

• Purple soils are an indication of soil that may contain pyrite cinders.  Pyrite cinders 
have been found at RFS as a fine sandy, sometimes gravelly, soil.   

• Soil that smells of oil, gasoline, chemicals, or decaying matter.   

• Soil that contains buried debris. 

• Soil that appears to have changed color though staining by oils or chemicals. 

• Soil that contains any visible non-soil materials (powders, chemicals, nonaqueous 
liquids such as beads of mercury, and unknown solid wastes). 

Suspected soil contamination found during activities that disturb soil must be reported 
immediately to EH&S staff.  Soil suspected to be contaminated shall not be handled without 
EH&S approval.  If EH&S determines that the soil could pose a hazard to construction workers 
or to RFS occupants, it will be sampled for characterization under a Sampling and Analysis Plan 
(SAP) prepared, as described in Section 3.3 and approved by EH&S.  Such soils will only be 
sampled and handled by 40-hour-trained personnel (per 29 CFR § 1910.120), regardless of the 
volume excavated.  

Under this interim SMP, EH&S staff will screen soil sampling results with the risk-based human 
health site-specific target levels developed during the risk assessment for the construction worker 
at RFS (URS Corporation 2001).  Soil sampling results that exceed the screening criteria shall 
not be reused as backfill at the site and will require off-site disposal and may require special 
handling.  Nonhazardous soil that is determined to exceed the screening criteria shall only be 
managed by RFS maintenance employees who have completed EH&S’s hazard communication 
training on the JSA, as well as Contractor employees who have been trained on the Contractor’s 
task-specific HASP.  Soil that is determined to exceed TTLC levels may only be handled by 
personnel that have completed 40-hour HAZWOPER training and are current in their annual 
8-hour refresher. 
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3.2  SAMPLING OF DISTURBED SOIL 

A SAP, as described in Section 3.3, will be developed for larger projects as determined by 
EH&S.  Soil samples will be submitted for analyses determined by EH&S staff based on site-
specific information for the building or area under consideration.   

Samples will be collected, handled, and submitted for analysis to a California State-certified 
laboratory.  The guidance to be used for ensuring representative soil sampling is the EPA’s Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Chapter 9 (EPA 
1986), as updated, or other methods approved by EH&S. 

After soil samples are collected and analyzed, the data will be evaluated and compared against 
the screening criteria.  The analytical results and comparison of data with screening criteria shall 
be performed by EH&S.  If the concentrations in the soil samples are less than screening criteria, 
then the soil may be reused on site under EH&S approval, supervision, and procedures.  If the 
soil sampling results exceed the screening criteria, the soil will be handled as outlined in 
Section 3.1.  Soils exceeding the screening criteria will be segregated from other excavated soils 
and placed in a soil accumulation area designated by EH&S staff.   

3.3  SAMPLING AND ANALYSIS PLAN 

A SAP must be prepared by the Contractor or by EH&S for larger projects (such as excavation 
for a new building foundation or for major utility work), or as determined by EH&S.  SAPs 
prepared by Contractors shall be submitted to and approved by EH&S before representative 
samples are collected from any location.  Additionally, a SAP shall be prepared for projects 
when suspected contaminated soils are identified or when required by EH&S based on the area 
to be disturbed and site-specific historical information.  Preparation of a SAP is intended to 
ensure proper consideration of the list of chemicals based on available site history or other 
considerations. 

At a minimum, the SAP must include the following: 

• A description of the project activities that necessitated the sampling event. 

• The purpose of the project (such as stating why the sampling is being performed). 

• A site description, including identification of the area to be sampled. 

• Identification of chemicals of potential concern (COPC) based on historic use of the 
area where soil is or will be disturbed.  Approval of the list of COPCs from EH&S is 
required. 



 

Draft Interim Soil Management Plan 6 RFS.00482.D.002.2-A 
RFS, UC Berkeley 

• Sample design, specifying the number and locations where samples will be collected 
and where random sampling or biased sampling will be implemented.  Representative 
samples will be collected from each type of soil excavated (for example, native 
material, fill material, and coarse-grained soil).   

• Sample collection approach, listing the equipment used to collect the samples and 
requirements for labeling, sealing, storing, and transporting the samples to the 
laboratory.  

• Specification of sampling location and depth.  

• Sample analysis requirements, referencing the certified laboratory that will perform 
the analysis, the analytical method(s) to be used, the field and laboratory quality 
requirements, and the data validation necessary.   

• Waste characterization sampling of stockpiled soils exceeding screening criteria. 

3.4  REUSE OF SOILS ON SITE 

Soils that contain chemicals at concentrations less than the screening criteria and that are 
approved by EH&S staff may be reused on site as backfill for site excavations, landscaping, or 
other maintenance and grounds-keeping purposes.     

4.0  HANDLING PROTOCOL FOR SOILS THAT ARE NOT WITHIN THE 
RESTRICTED ACCESS AREA 

This section addresses the protocol for handling soils that are not within the restricted access area 
identified in this interim SMP (see Figure 2).   

4.1  WORKER TRAINING 

Workers will receive training on the potential hazards associated with exposure to suspected 
contaminated soil for each work task they may need to perform.  The California OSHA’s Hazard 
Communication Standard (Cal. Code Regs. tit. 8, § 5194) requires that employers inform 
employees about potential hazards to which they may be exposed and appropriate control 
measures for reducing their exposure.  The standard is very specific about training for employees 
who may be exposed to regulated carcinogens, such as arsenic (sometimes found at elevated 
concentrations in pyrite cinders at RFS).  For RFS maintenance employees, all staff performing 
work that results in the disturbance of soil shall receive training on the JSA for the work activity.  
This training for existing and new employees will be provided by EH&S or another 
UC-approved trained staff member.  Training has been provided on the JSA for all current 
workers that perform soil-disturbing activities.  New RFS staff will be trained as necessary and 
prior to performance of any soil-disturbance activities.  Training of the Contractor’s staff is the 
responsibility of the Contractor’s health and safety officer or management.  The training should 
be of sufficient length to cover the following topics at a minimum: 
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• What hazards the employee may be exposed to during each work task, including, but 
not limited to, chemical hazards. 

• How to identify pyrite cinders (see Section 3.1). 

• How to identify other potential chemical hazards. 

• The quantity and locations of hazardous chemicals and pyrite cinders found at RFS, 
and the specific nature of operations that could result in exposure to chemical 
hazards.   

• The potential health risks associated with chemicals present at RFS.   

• Work and hygienic practices to be followed to reduce exposure to chemical hazards, 
such as engineering controls or other best management practices and use of personal 
protective equipment (PPE). 

• The limitations of PPE. 

The above training elements are also required under the California OSHA standard for arsenic 
(Cal. Code Regs. tit. 8, § 5214). 

4.2  SOIL HANDLING  

Prior to beginning work that involves disturbance of soil, RFS maintenance staff or the 
Contractor must:  

• Notify EH&S before performing intrusive activities or disturbing soil.  EH&S 
reserves the right to monitor the effectiveness of the protective measures used for soil 
disturbance activities and stop work when measures in the applicable protocol are not 
followed. 

• For a small project, a SAP is not required unless directed by EH&S or if the area is 
suspected to have contamination based on visual or historical information.  Additional 
requirements for a large project are described in Section 3.3.   

• Demonstrate to EH&S that all workers have completed appropriate training and have 
the proper PPE for the work.  A minimum of hard hat, work gloves, and hearing and 
eye protection are required. 

• Identify and receive concurrence from EH&S staff on the location for a soil 
accumulation area to temporarily stockpile disturbed soils during and following 
excavation or on-site transport of backfill material.  

• Identify or provide a source of water for dust control.  
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During intrusive activities, RFS maintenance staff or the Contractor must: 

• Perform continuous observation of soil as it is excavated and observe the trench 
bottom and sidewalls for signs of potential contamination.   

• Adequately wet the soil for dust control as it is being excavated or moved.   

• Place excavated soils onto visqueen or similar impermeable material if the soil is 
expected to be contaminated and completely cover the stockpiled soil until sample 
results are reviewed and evaluated.  The visqueen or similar material used to cover 
the soil must be anchored to the ground and completely cover the stockpiled soil to 
prevent wind-blown dust from being generated.   

• If workers determine that soil appears to be contaminated for any reason, including 
odors, discoloration, debris, or presence of pyrite cinders, the work will stop 
immediately and EH&S staff notified immediately. 

• The Contractor or UC site worker shall provide a description of visibly contaminated 
soil, including the color, soil type, odor, discoloration, presence of debris, and the 
reason soil is suspected to be contaminated.   

• Confer with EH&S to determine whether work can continue or whether work must be 
completed by HAZWOPER-trained personnel when visibly contaminated materials 
are encountered. 

• Perform an evaluation of potential worker exposure to chemicals under their HASP.  
For RFS site staff, EH&S will evaluate the potential for worker exposure to chemicals 
and the need to implement additional engineering controls prior to resuming work.   

• Perform soil sampling according to the protocols identified in the SAP for projects 
where a SAP is required. 

During stockpiling of contaminated soil as defined in Section 3.1 or of soil exceeding the 
screening criteria, RFS maintenance staff or the Contractor must ensure that: 

• Excavated soils that are suspected to be contaminated are segregated from soils that 
appear to be clean.  Excavated soils may be returned to the trench or moved to an 
approved stockpile location.  This determination will be made by EH&S and not by 
Contractors or RFS maintenance workers.   

• Stockpiled soils that remain at the close of the day’s work activity are covered by a 
weighted tarp or in a container with a lid.  Stockpiles shall be covered with plastic 
tarps or nonpermeable covers.  

• Stockpiles are secured adequately to prevent wind and rainfall erosion.   
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• Barrier cones, safety tape, and/or other markers approved by EH&S are placed around 
the stockpile to prevent the stockpile from being disturbed. 

• Stockpiles of material suspected to be contaminated are clearly marked.   

RFS maintenance staff or the Contractor must document the following: 

• Soils that were excavated and returned to the same trench will not require 
documentation tracking unless requested by EH&S.  Soils that were determined to be 
contaminated will not be returned to the trench.  

• Soils that are moved from one location and reused in another location will be tracked 
by the RFS maintenance staff or Contractor.  The RFS maintenance staff or 
Contractor will supply EH&S with the following information: 

- Identification of the source of soil 

- Hazard potential; did observations indicate the soil may be contaminated? 

- Name of EH&S personnel or their representative who performed the soil 
sampling.   

- Date of transfer to the stockpile location 

- Date of transfer to the reuse location 

- Type and volume of soil transferred 

- Location of the source soil, the stockpile location, and the reuse location on the 
project site plan 

• The location(s) of pyrite cinders or suspected contaminated soil encountered during 
excavation activities at RFS should be marked on a copy of the project site plan.  
As-built drawings indicating suspected contaminated soil locations will be promptly 
supplied to EH&S. 

During reuse of soil from excavations, RFS Facilities Maintenance staff or the Contractor must 
ensure: 

• All soil that is designated for reuse must be first approved by EH&S, following 
receipt of soil tracking information. 

• Maintain moist soil conditions at all times to minimize fugitive dust emissions.  
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5.0  SAFE WORK PRACTICES 

To prevent injuries and adverse health effects, the following general safe work practices (SWP) 
are to be followed when conducting work at RFS.  These SWPs establish a pattern of general 
precautions and measures for reducing risks associated with site operations where contaminated 
materials may be present.  This list is not inclusive and may be expanded by EH&S staff, RFS 
maintenance staff, or the Contractor as necessary. 

• Do not eat, drink, chew gum or tobacco, take medication, or smoke in potentially 
contaminated areas or where the possibility for the transfer of contamination exists. 

• Wash hands and face thoroughly upon leaving work area.  

• Wear required PPE as outlined in the JSA or HASP. 

• Immediately change clothes that have been in contact with suspected hazardous 
chemicals or pyrite cinders or wear disposal coveralls that are removed prior to riding 
in personal or work vehicles and leaving the site.     

• At locations of suspected contamination, avoid contact with potentially contaminated 
substances.  Do not walk through puddles, pools, mud, or other such areas.  Avoid, 
whenever possible, kneeling on the ground or leaning or sitting on drums, equipment, 
or the ground.  Do not place monitoring equipment on potentially contaminated 
surfaces. 

• Be familiar with and knowledgeable of and adhere to all instructions in the Illness and 
Injury Prevention Plan, JSA, or in the HASP.  At a minimum, a safety meeting will be 
held at the start of each project to discuss the JSA and/or the HASP.  Additional 
meetings will be held, as necessary, to address new or continuing safety and health 
concerns. 

• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 

• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before performing work on site. 

• Establish appropriate decontamination procedures for leaving the site in case 
contamination is suspected.  

• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to appropriate safety personnel.   

• Do not bring matches and lighters in the work area. 

• Observe coworkers for signs of heat or cold stress. 
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REVIEWS AND APPROVALS 
CLIENT NAME:  UNIVERSITY OF CALIFORNIA, BERKELEY 

CONTRACT NO.:  19335A 
RICHMOND FIELD STATION 

 

We the undersigned have read and approve of the health and safety guidelines presented in this health and 

safety plan for on-site work activities at the University of California, Berkeley, Richmond Field Station 

site. 

Name  Signature  Date 

Jennifer Bailey, CIH 
   

10-31-06 
Tetra Tech EM Inc. (Tetra Tech) 
Project Health and Safety 
Representative 

    

Leslie Lundgren 
  

10-31-06 
Tetra Tech 
Project Manager 

    

 
This certifies that Tetra Tech has assessed the type, risk level, and severity of hazards for the project and 
has selected appropriate personal protective equipment for site personnel in accordance with Occupational 
Safety and Health Administration Title 29 of the Code of Federal Regulations, Part 1910.132. 

Certified by 

Dave Brown 
   

10-31-06 
Tetra Tech 
Technical Reviewer 
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1.0  INTRODUCTION 

This Addendum to the Health and Safety Plan (HASP) for the University of California, Berkeley, 
Richmond Field Station in Richmond, California has been prepared by Tetra Tech EM Inc. 
(Tetra Tech) solely for the health and safety of its employees.  Subcontractors on site should 
refer to their HASP for guidance on protection of their health and safety.  The original HASP 
was prepared by URS Corporation in 2002, and this addendum only presents those sections of 
the original HASP that have been updated.  Attachment 1 contains the original HASP prepared 
by URS Corporation. 

This HASP Addendum should be used in conjunction with site-specific work plans and HASPs 
for all field activities at Richmond Field Station.  The original HASP (see Attachment 1) and this 
HASP Addendum provide a general discussion of site hazards and health and safety precautions 
to be used for the various field activities that will be performed during the Richmond Field 
Station Remediation Project.  Site- or task-specific HASPs prepared for each phase of 
remediation or investigation activities will include a discussion of, and controls for, potential 
hazards during field activities associated with specific activities conducted at the site.   

Appendix A contains all Safe Work Practices (SWP) prepared by Tetra Tech for use when 
performing field work, and Appendix B contains all field forms required as part of the Tetra 
Tech Health and Safety Program.   

1.4  RESPONSIBILITIES AND AUTHORITIES 

Table 1 provides the key project personnel identified for work at the Richmond Field Station.  
Table 1 also includes their responsibilities and authorities relating to health and safety issues.  
Each subcontractor to Tetra Tech who performs work on site must identify a single point of 
contact as their subcontractor Site Safety Coordinator.  Any comments or concerns about 
unsatisfactory safety performance of the subcontractor will be directed to the subcontractor’s Site 
Safety Coordinator.   

2.0  SITE INFORMATION 

This HASP provides an updated summary of the chemicals of primary concern identified for the 
Richmond Field Station, as well as their action levels.  The health hazards for the following 
chemicals previously summarized in Section 2.3 of the original HASP (see Attachment 1) have 
been amended by Department of Toxic Substances Control Site Investigation and Remedial 
Action Order I/SE-RAO 06/07-004. 

2.3  CONSTITUENTS OF CONCERN 

The chemicals of primary concern at the Richmond Field Station include metals (antimony, 
arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, 
thallium, and zinc); polychlorinated biphenyls (PCB), and volatile organic compounds (VOC) 
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(carbon tetrachloride, cis-1,2-dichloroethene [-DCE]), tetrachloroethene [PCE], trichloroethene 
[TCE], and vinyl chloride).  Table 2 presents the employee exposure limits for each chemical 
and respiratory protection action levels to be followed during field activities. 

2.3.1  Metals 

The health hazards for only the metals that were amended by DTSC Order I/SE-RAO 06/07-004 
are summarized below. 

Arsenic:  Arsenic is listed as a chemical known to the State to cause cancer pursuant to the Safe 
Drinking Water and Toxic Enforcement Act of 1986.  It is a confirmed human carcinogen 
producing liver tumors.  It is a poison by subcutaneous, intramuscular, and intraperitoneal routes, 
and is an experimental teratogen.  It causes human systemic skin and gastrointestinal effects by 
ingestion.  Arsenic causes other experimental reproductive effects. 

Beryllium:  Beryllium is listed as a chemical known to the State to cause cancer pursuant to the 
Safe Drinking Water and Toxic Enforcement Act of 1986.  Beryllium can cause acute beryllium 
disease by inhalation.  Persons also can develop a hypersensitivity or allergy to beryllium, which 
can lead to chronic beryllium disease.  This disease can occur long after exposure (10 to 
15 years) to small amounts of either soluble or insoluble forms of beryllium.  Both acute and 
chronic diseases can be fatal.  Long periods of exposure to beryllium have been reported to cause 
cancer in laboratory animals.  Some studies of workers reported an increased risk of lung cancer.  
The U.S. Department of Health and Human Services and the International Agency for Research 
on Cancer have determined that beryllium and beryllium compounds are human carcinogens.  
U.S. Environmental Protection Agency (EPA) has determined that beryllium is a probable 
human carcinogen. 

Cadmium:  Cadmium is listed as a chemical known to the State to cause cancer pursuant to the 
Safe Drinking water and Toxic Enforcement Act of 1986.  Cadmium can cause severe damage to 
the lungs and death if inhaled at high levels.  Ingestion of very high levels severely irritates the 
stomach, leading to vomiting and diarrhea.  Long-term exposure to lower levels through 
inhalation or ingestion can lead to a buildup of cadmium in the kidneys and possible kidney 
disease.  Other long-term effects are lung damage and fragile bones. 

Copper:  The carcinogenicity of copper has not been adequately studied.  However, it causes 
experimental teratogenic and reproductive effects, and causes human systemic effects by 
ingestion including nausea and vomiting. 

Lead:  Lead is listed as a chemical known to the State to cause cancer and reproductive toxicity 
pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  Short-term exposure 
to lead can cause fatigue, sleep disturbance, headache, aching bones and muscles, constipation, 
abdominal pains, decreased appetite and reversible kidney damage.  Chronic lead exposure can 
lead to irreversible vascular sclerosis, irreversible brain damage, tubular cell atrophy, interstitial 
fibrosis, and glomerular sclerosis.  Prolonged exposure at high concentrations may result in 
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progressive kidney damage and possibly kidney failure.  Anemia is an early sign of lead 
poisoning.  Exposure to lead can produce neurobiological defects in children such as learning 
disabilities and behavioral problems. 

Mercury:  Mercury is listed as a chemical known to the State to cause reproductive toxicity 
pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  Highly toxic by skin 
absorption and inhalation of fume or vapor, absorbed by respiratory and intestinal tracts.  Acute 
effects of exposure to mercury include vomiting, abdominal pain, bloody diarrhea, kidney 
damage, and death.  Chronic effects include inflammation of mouth and gums, excessive 
salivation, loosening of teeth, kidney damage, muscle tremors, jerky gait, spasms of extremities, 
personality changes, depression, irritability, and nervousness. 

Nickel:  Nickel and certain nickel compounds are listed as a chemical known to the State to 
cause cancer pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  Nickel 
can cause dermatitis, pulmonary asthma, and conjunctivitis. 

2.3.3  Polychlorinated Biphenyls 

PCBs are listed as a chemical known to the State to cause cancer pursuant to the Safe Drinking 
Water and Toxic Enforcement Act of 1986.  PCBs have been shown to cause a number of health 
effects in animals, including effects on the immune system, reproductive system, nervous 
system, and endocrine system. People exposed directly to high levels of PCBs through dermal 
contact, ingestion or inhalation have experienced irritation of the nose and lungs, skin irritations 
such as severe acne (chloracne) and rashes, and eye irritation.  PCBs can also affect the 
neurological development of children.  EPA has found clear evidence that PCBs have significant 
toxic effects in animals, including effects on the immune system, the reproductive system, the 
nervous system and the endocrine system. 

2.3.4  Volatile Organic Compounds 

The health hazards for each identified VOC are summarized below. 

Carbon Tetrachloride:  Carbon tetrachloride is listed as a chemical known to the State to cause 
cancer pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  High 
exposures via ingestion, inhalation and possibly dermal contact can cause liver, kidney and 
central nervous system damage. If exposure is very high, the nervous system, including the brain, 
is affected.  Symptoms may include a feeling of intoxication, headaches, dizziness, sleepiness, 
and nausea and vomiting.  These effects may subside if exposure is topped, but in severe cases, 
coma and death may occur. 

cis-1,2-DCE:  Cis-1,2-DCE has anesthetic properties at high concentrations.  Humans inhaling 
high concentrations may display symptoms of nausea, vomiting, and cramps, followed by 
unconsciousness. 
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PCE (also known has perchloroethene):  PCE is listed as a chemical known to the State to cause 
cancer pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  Short-term 
exposure to PCE through ingestion and inhalation may cause nausea, vomiting, headache, 
dizziness, drowsiness, and tremors.  Skin contact with PCE causes irritation and blistering.  Liver 
and kidney toxicity are long-term effects. 

TCE:  TCE is listed as a chemical known to the State to cause cancer pursuant to the Safe 
Drinking Water and Toxic Enforcement Act of 1986.  Acute exposure to TCE causes headache, 
dizziness, vertigo, tremors, irregular heartbeat, fatigue, nausea, vomiting, and blurred vision. 
TCE vapors may cause irritation of the eyes, nose, and throat.  Long-term effects may include 
liver and kidney damage. 

Vinyl Chloride:  Vinyl chloride is listed as a chemical known to the State to cause cancer 
pursuant to the Safe Drinking Water and Toxic Enforcement Act of 1986.  Inhalation of vinyl 
chloride causes headache, dizziness, abdominal pain, numbness, and tingling of the extremities.  
Vinyl chloride vapors cause eye irritation and may cause skin irritation.  Long-term effects of 
vinyl chloride exposure include liver damage and liver cancer.  There is evidence that vinyl 
chloride causes mutagenicity. 

2.5  MARINE SAFETY AND BOAT OPERATIONS 

All work related to the marine environment will be performed by Tetra Tech personnel in 
accordance with SWP 6-05 (see Appendix A of this addendum). 

3.0  DESCRIPTION OF WORK 

All site activities related to drilling and remediation will be performed by Tetra Tech personnel 
in accordance with SWPs 6-03 and 6-04 (see Appendix A of this addendum). 

4.0  HAZARD ASSESSMENT 

The hazards associated with the activities described in Section 3.0 of the original HASP (see 
Attachment 1) were separated into three groups:  chemical, physical, and biological.  For this 
HASP Addendum, only the hazards related to biological exposures have been updated.   

4.3  BIOLOGICAL HAZARDS 

All site activities where Tetra Tech personnel may come in contact with biological hazards will 
be performed in accordance with SWP 6-17 (see Appendix A of this addendum). 
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5.0  HEALTH AND SAFETY REQUIREMENTS 

OSHA standards and Tetra Tech’s Health and Safety Program contain provisions for medial 
surveillance, health and safety training, personnel training, and documentation.  Only the 
sections where Tetra Tech’s program provisions differed from the provisions provided in the 
original HASP are provided below (see Attachment 1).   

5.1.2.2  Site Health and Safety Coordinator 

For the purposes of Tetra Tech performing work at the site, this role will be completed by the 
Site Safety Coordinator, who is appointed by the Project Manager.  The Tetra Tech Site Safety 
Coordinator will be responsible for field implementation of tasks and procedures contained in 
this HASP, including air monitoring, establishing a decontamination protocol, and ensuring the 
signing of the Daily Tailgate Safety Meeting form (Form HST-2) and the Compliance 
Agreement (Form HSP-4) (see Appendix B of this addendum) by all personnel working on site.  
The Site Safety Coordinator will have advanced field work experience and be familiar with 
health and safety requirements specific to the project.  The Site Safety Coordinator will also 
maintain the Daily Site Log (see Form SSC-1 in Appendix B of this addendum).   

5.3.1  Incident/Accident Reporting 

All work-related incidents and accidents must be reported in accordance with Tetra Tech’s 
reporting procedures, as:  

• Immediately notify a coworker, preferably the Office Health and Safety 
Representative or Project Manager.  

• Verbally notify the Health and Safety Program Director, Rick Ecord in the Atlanta, 
Georgia, office at (404) 225-5527 or on his mobile phone at (404) 538-8565 as soon 
as possible (immediate notification).  

• For each work-related accident, injury, or illness, complete a "Tetra Tech Incident 
Report" (see Form IR and appropriate Supplemental Forms IR-A, IR-B, or IR-C in 
Appendix B of this addendum) within 24 hours and send it to Rick Ecord in the 
Atlanta office.  Information should be entered in all boxes of the form to ensure 
complete reporting for worker's compensation.  The forms must be submitted both in 
hard copy and by fax.  The hard copy must have the Project Manager, Office Health 
and Safety Representative, and Office Manager’s signature on it.  

• Incidents that must be reported include near-miss incidents, incidents involving injury 
or illness, incidents involving property damage/equipment damage/chemical spill or 
release/fires, and incidents involving auto accidents.  
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All incidents should be reported in order to:  

• Ensure that prompt medical attention is provided  

• Ensure payment of medical expenses and lost work time benefits through worker's 
compensation  

• Ensure thorough investigation to identify the cause or causes of the incident  

• Implement immediate as well as long-term and ongoing corrective action  

• Comply with regulatory requirements  

Basic incident management includes the following steps:  

• Stop work as needed to ensure that no further harm is done and determine what steps 
must be taken to ensure work can be continued in a safe manner.  

• Remove/rescue injured or exposed employees and ensure appropriate medical 
treatment is provided.  

• Administer first aid using the basic skills learned in training, such as  

• Checking the scene  

• Calling 911 or the Emergency Medical System  

• Rendering care  

• Account for all employees on the jobsite or at the incident location.  

• Implement measures to identify and address any hazardous conditions.  

Tetra Tech stresses incident prevention and trains employees to recognize and minimize existing 
and potential hazards.  However, Tetra Tech recognizes that work-related incidents occur and 
has provided this information to help its employees manage them.  Appendix B to this HASP 
addendum contains all forms related to incident and accident reporting. 

5.6  RESPIRATORY PROTECTION 

All work that requires Tetra Tech personnel to upgrade to Level C personal protective equipment 
(such as respiratory protection) will be performed in accordance with SWPs 6-27, 6-28, and 6-29 
(see Appendix A of this addendum).  Respiratory protection will be worn by Tetra Tech 
employees whenever there is a potential for exposure to an air contaminant above the California 
Occupational Safety and Health Administration (Cal/OSHA) permissible exposure limit for the 
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contaminant or when air monitoring indicates that the concentrations of chemicals are above the 
Tetra Tech-established respiratory protection action levels presented in Table 2 (see Section 5.7, 
Air Monitoring).   

When carbon tetrachloride or vinyl chloride are the chemicals of concern at a site, an action level 
of 0.5 part per million (ppm) above background concentrations, as measured with a 
photoionization detector (PID) or flame-ionization (FID) detector, will be used as the respiratory 
protection action level.  For all other VOCs of concern, an action level of 5 ppm will be used as 
the respiratory protection action level. 

The Site Safety Coordinator will maintain all documentation of current (less than 1 year old) 
respirator fit tests for all employees who may be required to wear respirators.  The Site Safety 
Coordinator also will be responsible for selecting the appropriate type of respiratory protection 
for each field activity where it may be required, including appropriate respirator cartridges for 
air-purifying respirators.   

5.7  AIR MONITORING 

The potential for employees to be exposed to airborne contaminants during field activities will be 
evaluated during preparation of each site- or task-specific HASP.  The evaluation will be based 
on available data about (1) the concentrations of chemicals of concern present in the locations 
where field activities will be performed and (2) the nature and duration of potential employee 
contact with any chemicals of concern.  If the evaluation indicates employees could be exposed 
to air contaminants, then air monitoring will be performed using equipment appropriate for each 
air contaminant to determine the level of employee exposure.  

In cases where employees could be exposed to VOCs during field activities, PIDs and FIDs will 
be used to evaluate the airborne concentration of VOCs.  PIDs, when used, will have lamps with 
an energy output greater than that of the ionization potential of the chemicals being monitored.  
For air monitoring activities in areas where mercury is present, a Lumex mercury vapor meter 
should be used.   

For sampling locations where the concentrations of metals or PCBs in soil are well characterized 
and employees could be exposed to these chemicals during field activities, a personal dust 
monitor will be used to evaluate employee exposure to these chemicals.  Airborne dust action 
levels will be established for each location and activity in the site- or task-specific HASP based 
on the concentrations of chemicals at each location.  If appropriate, and to better evaluate 
exposure to specific chemicals in air, air samples will be collected on filters and submitted for 
laboratory analysis to monitor exposure of field personnel to site chemicals of concern in air.  

5.11.21  Drill Rig Safety Guidelines 

All work performed by Tetra Tech that requires the use of a drill rig will be performed in 
accordance with SWP 6-03 (see Appendix A of this addendum). 
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EMERGENCY INFORMATION – POST ON SITE 

EMERGENCY CONTACTS AND ROUTE TO HOSPITAL 

Emergency Contact Telephone No. 

U.S. Coast Guard National Response Center (800) 424-8802 

InfoTrac Chemical Monitoring System (800) 535-5053 

WorkCare (800) 455-6155 

Fire Department 911 or (510) 307-8031 

Police Department 911 or (510) 620-6655 

Tetra Tech EM Inc. Personnel: 

Human Resource Development:  Diane Stopa (703) 390-0636 

Health and Safety Program Director:  Richard Ecord, CIH (404) 225-5527 

Project Health and Safety Representative:  Jennifer Bailey, CIH (916) 853-4571 

Office Health and Safety Coordinator:  Aileen Mendoza (415) 222-8350 

Project Manager:  Leslie Lundgren (415) 222-8205 

Site Safety Coordinator:  Aileen Mendoza (415) 222-8350 

Client Contact: 

Greg Haet, Associate Director, Environmental Protection 
Office of Environment, Health & Safety (510) 642-4848 

Karl Hans, Senior Environmental Scientist,  
Office of Environment, Health & Safety (510) 643-9574 

Medical Emergency 

Hospital Name: Kaiser Permanente, Richmond, or 
 
Hospital Address: 901 Nevin Avenue, Richmond, California 
 
Hospital Telephone No.: Emergency – (510) 307-1566/(510) 307-1555

General – (510) 307-1520
 
Ambulance Telephone No.: 911 
Route to Hospital: (see next page hospital route map) 
 

Turn Right on Erlandson Street, go 0.2 mile 
Turn Left onto I-580 West toward San Rafael, go 1.1 miles 
Take Exit #9B/Harbour Way North onto Harbour Way, go 1.2 miles 
Turn Left on  Nevin Avenue, go <0.1 mile 
Arrive at 901 Nevin Avenue, on the right 

Note:  This sheet must be posted on site. 



 

 

 
Hospital Route Map (attach or insert): 
 
Hospital maps may be obtained from http://maps.yahoo.com.  Enter your site location, 
search, and then click “Community Services” and select hospitals.  The nearest hospitals 
to the site will be shown. 
 
Map (obtained from Yahoo maps) from Meade Street (A) in Richmond 
 
(B) Kaiser Permanente- Richmond 
901 Nevin Ave 
Richmond, Ca 
510-307-1500 
 
 

 
 

THIS PAGE MUST BE POSTED ON SITE 

 
 



 

 

TABLES
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TABLE 1:  KEY PERSONNEL 
Health and Safety Plan Addendum, UC Berkeley Richmond Field Station, Richmond, California 

Personnel/Position Responsibilities Authorities 
Leslie Lundgren, Project Manager • Ensure the project is performed in a manner consistent 

with Tetra Tech’s Health and Safety Program 
• Ensure the HASP is prepared, approved, and properly 

implemented 
• Ensure adequate funds are allocated to fully implement 

project health and safety 
• Coordinate with the Health and Safety Program Director 

on health and safety matters 

• Assign an approved Site Safety Coordinator to the project, 
and if necessary, assign a suitably qualified replacement 

• Suspend field activities if health and safety of personnel are 
endangered, pending further consideration by the Project 
Health and Safety Representative 

• Suspend a Tetra Tech individual from field activities for 
infractions of the HASP, pending an evaluation by the 
Health and Safety Program Director and Project Health and 
Safety Representative 

Rick Ecord, Health and Safety 
Program Director 

• Administer and audit key aspects of Tetra Tech’s Health 
and Safety Program 

• Manage the Tetra Tech medical surveillance program 
• Maintain Tetra Tech health and safety records (including 

medical surveillance, training, fit testing, chemical 
exposure, and incidents/accidents) 

• Maintain working understanding of and track health and 
safety regulations 

• Supervise Health and Safety Representatives 

• Implement improvements to Tetra Tech’s Health and Safety 
Program 

• Establish employee training and medical surveillance 
procedures 

• Approve or disapprove HASPs 
• Approve employee health and safety qualifications 
• Suspend work on any project that jeopardizes personnel 

health and safety 

Jennifer Bailey, Project Health and 
Safety Representative 

• Direct the implementation and coordination of the Health 
and Safety Program with Site Safety Coordinators 

• Maintain a working understanding of health and safety 
regulations and Tetra Tech health and safety policies 

• Provide Tetra Tech employee health and safety training 
• Supervise Site Safety Coordinators 
• Review HASPs 
• Monitor implementation of HASPs 
• Investigate reports of incidents or accidents and report to 

Health and Safety Program Director 
• Determine if an accidental exposure or injury merits a 

change in the affected individual’s work assignments and 
if changes in work practices are required 

• Direct Site Safety Coordinator or designee to prepare 
HASPs 

• Approve or disapprove HASPs 
• Access and review Tetra Tech project files 
• Suspend work on any project that jeopardizes the health and 

safety of personnel involved 
• Direct changes in personnel and work practices to improve 

employee health and safety 
• Remove individuals from project if their conduct 

jeopardizes their health and safety or that of coworkers 



TABLE 1:  KEY PERSONNEL (CONTINUED) 
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Personnel/Position Responsibilities Authorities 
Aileen Mendoza, Site Safety 
Coordinator 

• Direct health and safety activities on site 
• Immediately report all safety-related incidents or 

accidents to the Health and Safety Program Director 
• Assist project managers in implementing HASPs 
• Conduct periodic safety review sessions for the drilling 

crew and other on-site personnel 
• Ensure safety equipment is properly maintained or 

disposed of 
• Ensure that air monitoring is conducted if required 
• Ensure Tetra Tech field team correctly select and use 

personnel protective equipment and apply safety 
practices that are appropriate to the site-specific 
conditions 

• If respirators will be used by the Tetra Tech field team, 
ensure field team has current fit-test  

• Maintain health and safety equipment on site 
• Ensure that HASP is on site 
• Implement emergency procedures, as required 
• Review certification/medial surveillance status of all site 

personnel, including fit-tests when applicable 
• Conduct daily tailgate health and safety meetings 
• Ensure proper completion of health and safety forms 

during field activities 

• Temporarily suspend field activities if health and safety of 
personnel is endangered, pending further consideration by 
the Project Health and Safety Representative 

• Temporarily suspend a Tetra Tech individual from field 
activities for infractions of the HASP, pending an 
evaluation by the Project Health and Safety Representative 
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Personnel/Position Responsibilities Authorities 
Sara Woolley, Field Team Lead • Coordinate field activities with subcontractor staff on a 

regular basis 
• Locate the support facilities in an uncontaminated area 
• Ensure that HASP is on site 
• Maintain health and safety equipment on site 
• Conduct daily tailgate health and safety meetings 
• Ensure proper completion of health and safety forms 

during field activities 

• Temporarily suspend activities if health and safety of 
personnel is endangered, pending further consideration by 
the Site Safety Coordinator 

Field Team • Read and understand the HASP; all Tetra Tech field 
personnel must sign the Health and Safety Compliance 
Agreement form (see Appendix B) 

• Perform safely 
• Report any unsafe conditions or other health and safety 

concerns to the Site Safety Coordinator and Field Team 
Lead 

• Suggest improved work practices or safety procedures to 
be practiced in the field to the Project Manager, Site 
Safety Coordinator, and Field Team Lead 

• Be aware of and alert for signs and symptoms of 
exposure to site contaminants and heat or cold stress in 
themselves and others 

• Temporarily suspend activities if health and safety of 
personnel is endangered, pending further consideration by 
the Site Safety Coordinator and Field Team Lead 
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TABLE 2:  EMPLOYEE EXPOSURE LIMITS AND RESPIRATORY PROTECTION ACTION LEVELS 
Health and Safety Plan Addendum, UC Berkeley Richmond Field Station, Richmond, California 

Regulatory Exposure Limits Recommended Exposure Limit 

Chemical of Concern Cal/OSHA PELa 
Cal/OSHA 

STELb 
NIOSH 

REL  

Tetra Tech 
Respiratory 

Protection Action 
Level 

Antimony 0.5 mg/m3 0.05 mg/m3 0.5 mg/m3 0.25 mg/m3 
Arsenic 0.01 mg/m3 0.01 mg/m3 Ca:  0.002 mg/m3 0.002 mg/m3 
Beryllium 0.0002 mg/m3 0.025 mg/m3 

(ceiling limit)c 
Ca: 0.0005 mg/m3 0.0005 mg/m3 

Cadmium 0.005 mg/m3 0.005 mg/m3 Ca 0.00025 mg/m3 
Chromium 0.5 mg/m3 1 mg/m3 0.5 mg/m3 0.25 mg/m3 
Copper  1 mg/m3 0.1 mg/m3 0.1 mg/m3 0.05 mg/m3 
Lead 0.05 mg/m3 0.05 mg/m3 0.05 mg/m3 0.025 mg/m3 
Mercury 0.025 mg/m3 0.1 mg/m3 0.05 mg/m3 0.0125 mg/m3 
Nickel 1 mg/m3 1 mg/m3 0.015 mg/m3 0.015 mg/m3 
Selenium 0.2 mg/m3 0.2 mg/m3 0.2 mg/m3  0.1 mg/m3  
Silver 0.01 mg/m3 0.01 mg/m3 0.01 mg/m3 0.005 mg/m3 
Thallium 0.1 mg/m3 0.1 mg/m3 0.1 mg/m3 0.05 mg/m3 
Zinc 5 mg/m3 (as 

respirable dust) 
none none 5 mg/m3 

PCBs 0.5 mg/m3 0.5 mg/m3 Ca:  0.001 mg/m3 0.001 mg/m3 
Carbon Tetrachloride 2 ppm 10 ppm Ca  1 ppm 
cis-1,2-Dichloroethene 200 ppm None 200 ppm 100 ppm 
Tetrachloroethene (or 
Perchloroethene) 

25 ppm 100 ppm Ca 12.5 ppm 

Trichloroethene 25 ppm 100 ppm Ca 12.5 ppm 
Vinyl Chloride 1 ppm None Ca 0.5 ppm 

Notes: Substances with the designation “Ca” in the NIOSH REL column are considered potential carcinogens by NIOSH.  
Occupational exposures to carcinogens should be reduced as much as reasonably possible.   

a PELs are based on 8-hour time-weighted average exposures. 
b STELs are based on 15-minute time-weighted average exposures. 
c Ceiling limits are concentrations that are not to be exceeded at any time. 

Ca Potential carcinogen according to NIOSH 
Cal/OSHA California Occupational Safety and Health Administration 
mg/m3 Milligram per cubic meter 
NIOSH National Institute of Occupational Safety and Health  
STEL Short-term exposure limit 
PEL Permissible exposure limit 
ppm Part per million 
REL Recommended exposure limit 

 
 



 

 

APPENDIX A 
SAFE WORK PRACTICES  

• SWP No. 6-1, General Safe Work Practices 

• SWP No. 6-3, Safe Drilling Procedures 

• SWP No. 6-4, Excavation Practices 

• SWP No. 6-5, Working Over or Near Water 

• SWP No. 6-11, Drum and Container Handling Practices 

• SWP No. 6-17, Biohazards 

• SWP No. 6-24, Non-Permit-Required Confined Space Entry Practices 

• SWP No. 6-26, Use of Heavy Equipment 

• SWP No. 6-27, Respirator Cleaning Procedures 

• SWP No. 6-28, Safe Work Practices for Use of Air Purifying Respirators 

• SWP No. 6-29, Respirator Qualitative Fit Testing Procedures 
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GENERAL SAFE WORK PRACTICES 

To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to be 

followed when conducting work involving known and unknown site hazards.  These SWPs establish a 

pattern of general precautions and measures for reducing risks associated with hazardous site operations.  

This list is not inclusive and may be amended as necessary. 

• Do not eat, drink, chew gum or tobacco, take medication, or smoke in contaminated or 
potentially contaminated areas or where the possibility for the transfer of contamination 
exists. 

• Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated 
area.  A thorough shower and washing must be conducted as soon as possible if excessive 
skin contamination occurs. 

• Avoid contact with potentially contaminated substances.  Do not walk through puddles, 
pools, mud, or other such areas.  Avoid, whenever possible, kneeling on the ground or 
leaning or sitting on drums, equipment, or the ground.  Do not place monitoring 
equipment on potentially contaminated surfaces. 

• Remove beards or facial hair that interfere with a satisfactory qualitative respirator fit test 
or routine pre-entry positive and negative pressure checks. 

• Be familiar with and knowledgeable of and adhere to all instructions in the site-specific 
health and safety plan (HASP).  At a minimum, a safety meeting will be held at the start 
of each project to discuss the HASP.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 

• Be aware of the location of the nearest telephone and all emergency telephone numbers. 

• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, emergency 
procedures, and communication methods before going on site. 

• Plan and delineate entrance, exit, and emergency escape routes. 

• Rehearse unfamiliar operations prior to implementation. 

• Use the “buddy system” whenever respiratory protection equipment is in use.  Buddies 
should establish hand signals or other means of emergency communication in case radios 
break down or are unavailable. 

• Buddies should maintain visual contact with each other and with other on-site team 
members by remaining in close proximity in order to assist each other in case of 
emergency. 
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• Minimize the number of personnel and equipment in contaminated areas (such as the 
exclusion zone).  Nonessential vehicles and equipment should remain within the support 
zone. 

• Establish appropriate support, contamination reduction, and exclusion zones. 

• Establish appropriate decontamination procedures for leaving the site. 

• Immediately report all injuries, illnesses, and unsafe conditions, practices, and equipment 
to the site safety coordinator (SSC). 

• Maintain a portion of the site field logbook as a project safety log.  The project safety log 
will be used to record the names, entry and exit dates, and times on site of all Tetra Tech, 
subcontractor, and project site visitor personnel; air quality and personal exposure 
monitoring data; and other information related to safety matters.  Form SSC-1, Daily Site 
Log, may be used to record names of on-site personnel. 

• A portable eyewash station should be located in the support zone if chemical splashes to 
eyes are possible. 

• Do not bring matches and lighters in the exclusion zone or contamination reduction zone. 

• Observe coworkers for signs of toxic exposure and heat or cold stress. 

• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 
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SAFE DRILLING PRACTICES 

This document establishes safe work practices (SWP) to follow during drilling operations.  These SWPs 

are based on suggested safety procedures provided in the National Drilling Association’s “Drilling Safety 

Guide.”  Procedures to follow before, during, and after drilling are listed below. 

Before beginning any drill operation, each employee must be aware of the following: 

• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 
pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 

• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working 
with rotating equipment. 

• Do not eat, drink, or smoke near the drill rig. 

• Identify all underground utility and buried structure locations before drilling. 

• Ensure that the drill rig and any other machinery used is inspected daily by competent, 
qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 
precaution. 

• Drill rig operators will be instructed to report any abnormalities, such as equipment 
failure, oozing liquids, and unusual odors, to their supervisors or the SSC. 

• Establish hand-signal communications for use when verbal communication is difficult.  
One person per work team will be designated to give hand signals to equipment 
operators. 

While the drill rig is operating, employees should be aware of the following: 

• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 
warrant their use. 

• Avoid direct contact with known or suspected contaminated surfaces. 

• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 
with moving drill rig parts. 

• Adequately secure tools, materials, and equipment subject to displacement or falling. 

• Store flammable materials away from ignition sources and in approved containers. 
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• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  
The minimum clearance is 25 feet unless special permission is granted by the utility 
company.  Call the local utility company for proper clearance. 

• Only qualified and licensed personnel should operate drill rigs. 

• Workers should not assume that the drill rig operator is keeping track of their exact 
location.  Workers should never walk directly behind or beside heavy equipment without 
the operator’s knowledge.  

• Workers should maintain visual contact with drill rig operators at all times. 

• When an operator must maneuver equipment in tight quarters, the presence of a second 
person is required to ensure adequate clearance.  If much backing is required, two ground 
guides will be used: one in the direction the equipment is moving, and the other in the 
operator’s normal field of vision to relay signals.  

• Auger sections and other equipment are extremely heavy.  All lifting precautions should 
be taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 
straps, and other equipment, should be used to safely transport heavy equipment too 
heavy to safely lift. 

• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 
their backs.  

• Workers will not use equipment they are not familiar with.  This precaution applies to 
heavy as well as light equipment. 

• All personnel not essential to work activities will be kept out of the work area.  

• Workers will be aware of their footing at all times.  

• Workers will remain alert at all times.  

After drilling operations are completed, employees should do the following: 

• Shut down machinery before repairing or lubricating parts (except parts that must be in 
motion for lubrication). 

• Shut down mechanical equipment prior to and during fueling operations.  When refueling 
or transferring fuel, containers and equipment must be bonded to prevent the buildup of 
static electricity. 

• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 
should then be decontaminated within the designated decontamination area.  
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• Engage parking brakes when equipment is not in use. 

• Implement an ongoing maintenance program for all tools and equipment.  All tools and 
moving equipment should be inspected regularly to ensure that parts are secured, are 
intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 
without wobbling and must operate in accordance with manufacturer specifications.  
Defective items should be promptly repaired or replaced.  Maintenance and repair logs 
will be kept. 

• Store tools in clean, secure areas to prevent damage, loss, or theft.  
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EXCAVATION PRACTICES 

This safe work practice (SWP) outlines minimum requirements to protect employees who may be 

exposed to hazards during trenching and excavation activities and to provide general guidance for 

compliance with Title 29 of the Code of Federal Regulations (CFR), Part 1926, Subpart P, “Excavations.” 

Project managers shall ensure that all excavation, shoring, and trenching activities are conducted in 

accordance with the requirements outlined in this document and Subpart P of  29 CFR 1926.  Project 

managers must also ensure that projects involving trenching and excavation are staffed by an individual 

capable of performing “competent person” duties as described in this procedure. 

The site safety coordinator (SSC) is responsible for on-site enforcement of this SWP. 

Definitions and procedures used for excavations are discussed below. 

1.0 DEFINITIONS 

The following definitions apply to this SWP: 

Benching:  Forming one or a series of horizontal levels or steps in the sides of an excavation to protect 

employees from cave-ins 

Competent Person:  One capable of identifying existing or predictable hazards in the work environment 

that are unsanitary or dangerous to employees and who has authorization to take prompt corrective 

measures to eliminate the hazards 

Excavation:  Any manmade cut, cavity, trench, or depression in an earth surface formed by earth removal 

Shoring:  Metal, hydraulic, mechanical, or timber system that supports the sides of an excavation and that 

is designed to prevent cave-ins 

Sloping:  Sloping the sides of an excavation at an incline away from the excavation to protect employees 

from cave-ins 
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Trench:  A narrow excavation (in relation to its length) that is usually deeper than it is wide but less than 

15 feet wide 

2.0 PROCEDURES 

Described below are the general safety requirements and protective system requirements for trenching and 

excavation activities. 

2.1 GENERAL SAFETY REQUIREMENTS 

General safety requirements that must be in place before work begins are as follows: 

• Utility companies or a utilities locating service in the area must be notified before 
excavation or trenching activities begin to arrange for locating and protecting 
underground utilities. 

• Access to trenching areas must be controlled and limited to authorized personnel.  Prior 
to entering a trench or excavation, workers must notify the project manager, SSC, and 
nearby equipment operators whose activities could affect the trench or excavation. 

• No person may enter a trench or work at the foot of the face of an excavation until a 
qualified, competent person has inspected the excavation and determined whether sloping 
or shoring is required to protect against cave-in or subsidence and the appropriate 
protection has subsequently been installed.  

• Trenches and excavations must be assessed by a qualified, competent person, even in the 
absence of working personnel, whenever heavy equipment will be operating nearby in 
order to ensure that the trench or excavation will support the weight of the equipment 
without subsistence or causing the accidental overturning of machinery. 

• Trenches and excavations must be inspected regularly (daily at a minimum) to ensure that 
changes in temperature, precipitation, shallow groundwater, overburden, nearby building 
weight, vibration, or nearby equipment operation have not caused weakening of the sides, 
faces, and floors and to ensure that personnel protection is being maintained.  

• When subsidence or tension cracks are apparent anywhere in an excavation, all work 
should be stopped until the problem is corrected. 

• The competent person must inspect trenches or excavations after any precipitation event 
to ensure integrity has been maintained. 

• Sufficient ramps or ladders must be provided in excavations 4 or more feet deep to allow 
quick egress.  Ramps or ladders may be placed no more than 25 feet apart, must be 
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secured from shifting, and must extend at least 3 feet above the top of the trench or 
excavation.  Structural ramps must be designed by a competent person. 

• Material removed from an excavation or trench must be placed far enough from the edge 
(at least 2 feet) to prevent it from sliding into the excavation or trench or from stressing 
the trench or excavation walls.  Worker protection must also be provided from loose rock 
or soil on the excavation faces. 

• If trenches or excavations are near walkways or roadways, guards or warning barriers 
must be placed to alert pedestrians and drivers of the presence of the trench or 
excavation. 

• If possible, trenches or excavations should be covered or filled in when unattended.  
Otherwise, strong barriers must be placed around the trench or excavation and lighting 
must be provided at night if the trench or excavation is near a walkway or roadway. 

• When a hazardous atmosphere could exist, the excavation must be tested for appropriate 
hazardous substances and oxygen level before personnel entry.  Excavation where 
hazardous atmospheres exist must be treated as a confined space.  Entry must follow 
procedures outlined in “Confined Spaced Entry Program,” Document Control No. 2-5. 

• Entry is not allowed into excavations where water has accumulated. 

2.2 PROTECTIVE SYSTEM REQUIREMENTS 

Protective systems protect employees from cave-ins, material that could fall in or roll off the face of the 

excavation, and collapse of adjacent structures.  Protective systems include shoring, shielding, sloping 

and benching, and other systems.  Sloping and benching and shoring system requirements are described 

below. 

2.2.1 Sloping and Benching Requirements 

Sloping and benching system construction must follow the guidelines established in Appendix B to 

Subpart P of 29 CFR 1926.  Maximum allowable slopes for excavations are summarized below.  All 

slopes indicated are expressed as the ratio of horizontal distance (H) to vertical rise (V). 

 
Soil or Rock Type 

Maximum Allowable Slope (H:V) for 
Excavations Less than 20 Feet Deep 

Stable Rock Vertical (90°) 
Type A 0.75:1 (53°) 
Type B 1:1 (45°) 
Type C 1.5:1 (34°) 
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Soil types are defined in Appendix A to Subpart P of 29 CFR 1926 and are summarized below. 

Type A: Cohesive soils with an unconfined compression strength of 1.5 tons per square foot (ton/ft2) 

or greater (such as clay, silty clay, sandy clay, or clay loam) 

Type B: Cohesive soils with an unconfined compression strength of greater than 0.5 but less than 

1.5 ton/ft2 (such as angular gravel, silt, silt loam, or sandy loam) 

Type C: Cohesive soils with an unconfined compression strength of less than 0.5 ton/ft2 (such as 

gravel, sand, loamy sand, submerged soil, or unstable submerged rock) 

Sloping and benching for excavations greater than 20 feet deep must be designed by a registered 

professional engineer. 

Soil types must be determined by the competent person using at least one visual and one manual test. 

Manual tests include plasticity, dry strength, thumb penetration, and drying tests. 

2.2.2 Shoring System Requirements 

Appendixes C, D, and E to Subpart P of 29 CFR 1926 outline requirements for timber shoring for 

trenches, aluminum hydraulic shoring for trenches, and alternatives to timber shoring, respectively. 

Guidelines for shoring systems are listed below. 

• If it is not economically feasible or there are space restrictions to prevent cutting the 
trench or excavation walls back to a safe angle of repose, all trenches or excavations 
5 feet deep or more must be shored. 

• Shoring should be erected as trenching or excavation progresses and as closely as 
possible to the excavation floor. 

• Shoring timber dimensions must meet the minimum timber requirements specified in 
Tables C1.1 through C1.3 of Appendix C to Subpart P 29 CFR 1926.  Aluminum 
hydraulic shoring must be constructed using the guidelines and dimension requirements 
specified in Appendix D of the same standard. 
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• Trench shields may be used instead of shoring or bracing.  Shields must be constructed of 
steel flat sides welded to a heavy framework of structural pipe.  Shields should be moved 
along by the excavator as trenching or excavation proceeds. 
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WORKING OVER OR NEAR WATER 

This safe work practice (SWP) provides guidelines for working over or near bodies of water 3 or more 

feet deep or swiftly moving water.  Workers will observe the requirements of the Occupational Safety and 

Health Administration (OSHA) specified in Title 29 of the Code of Federal Regulations (CFR), 

Part 1926.106, “Working Over or Near Water.”  The following sections discuss general procedures, 

underwater work, and cold water procedures. 

1.0 GENERAL PROCEDURES 

When working over or near water, the following precautions will be taken: 

• All staff and team members must wear a personal flotation device (PFD) within 15 feet of 
a water body.  Personnel will be provided with U.S. Coast Guard (USCG)-approved life 
jackets or work vests.  The PFD should be Class III, which will support the head of an 
unconscious person above water.   

• Life jackets and work vests will be inspected before each use. 

• A USCG-approved life-saving skiff will be available. 

• Under no circumstances will team members enter water bodies without protective 
clothing such as rubber boots or waders. 

• At least one person will remain on shore as a look-out. 

If a team member falls into the water, under no circumstances should another team member enter the 

water to rescue the person in the water.  If possible, a branch, paddle, pole, or similar object should be 

extended to the person in the water.  When the person in the water grabs the extended item, they should 

be pulled toward the shore or boat.  If the person is unconscious, the PFD, clothing, or hair should be 

hooked to pull the person toward the shore or boat.  Once the person has been safely retrieved, necessary 

emergency medical procedures should be performed by qualified personnel.  If none are necessary, the 

retrieved team member should change into dry clothing as soon as possible after any necessary personal 

decontamination. 
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2.0 UNDERWATER WORK 

Underwater work should be performed in accordance with the procedures and guidelines of the Diving 

Safety Program (Document Control No. 2-15 in Volume I). 

3.0 COLD WATER PROCEDURES 

When the water temperature is below 45 °F, hypothermia is a serious risk.  A person can loose feeling in 

the extremities within 5 minutes.  All field staff members should be familiar with cold water survival 

techniques or should receive training from an American Red Cross-certified swimming instructor in cold 

water survival techniques when site conditions warrant such knowledge. 

After a person has been rescued from cold water, he or she should change into dry clothes as soon as 

possible.  If the person who has fallen into the water displays hypothermia symptoms, he or she should be 

treated immediately and taken to a medical facility.  Under no circumstances should the hypothermia  

victim be given hot liquids because this could accelerate shock.  Drinks no warmer than normal body 

temperature are acceptable.  If symptoms are severe and evacuation to a medical facility cannot be 

quickly conducted, any wet clothing should be removed, the victim should be placed in blankets or 

sleeping bags in a sheltered location, and the rescuer should climb into the blankets or sleeping bag with 

victim to provide additional warmth.  The victim should also be treated continuously for shock, elevating 

feet and monitoring the victim’s pulse and breathing rate. 

If a team member falls into cold water, he or she should not remove any clothing while in the water 

because clothing provides additional insulation.  Although clothing creates an added drag while 

swimming, the insulation outweighs the disadvantage of the additional drag.  Each team member should 

carry a wool hat to place on his or her head in case he or she falls into the water.  A wool hat, even when 

wet, provides good insulation for the head, where a large amount of body heat is lost. 
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DRUM AND CONTAINER HANDLING PRACTICES 

This safe work practice (SWP) establishes procedures to protect field personnel and the public from 

exposure to hazardous materials resulting from the handling, opening, sampling, transferring, 

overpacking, and shipping of drums. 

Regional health and safety representatives (RHSR) and subsidiary health and safety representatives 

(SHSR) are responsible for providing technical guidance to project managers and site safety coordinators 

(SSC) on drum and container handling procedures.  Project managers are responsible for ensuring 

implementation of this SWP, when warranted, on their projects.  SSCs are responsible for enforcement of 

this SWP at the work site.  Field personnel are required to adhere to drum and container handling 

guidelines and procedures. 

All drum and container handling operations must adhere to all applicable federal, state, local, contractual, 

and company requirements.  Preparation and shipping of containers of hazardous materials must comply 

with applicable U.S. Environmental Protection Agency (EPA) and U.S. Department of Transportation 

(DOT) regulations.  All drums and containers used during hazardous waste operations must meet 

appropriate DOT regulations for the materials they contain. 

Drum and container handling should be approached in a systematic, stepwise manner, especially when the 

contents are unknown or containers are in poor condition.  Inspection, opening, sampling, overpacking, 

and staging requirements for drums and containers are described below. 

1.0 INSPECTION 

Drums or containers should be visually inspected before any work is conducted to gain as much 

information as possible about their contents.  Field personnel should document in the field logbook the 

following information: 

• Any labels or other markings indicating possible contents 

• Drum or container condition (such as rusted, leaking, or dented) 

• Signs of pressure (such as bulging or swelling) 
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• Drum or container size, construction, and type 

• Configuration of drum or container head (open or closed top) 

After observations are documented in the field logbook, each drum or container should be labeled with an 

identification code for future tracking. 

2.0 OPENING 

For efficient and safe drum or container opening, personnel must adhere to the guidelines below. 

• If available, remote-controlled drum or container opening equipment should be used. 

• In order to protect the employee, a suitable shield shall be placed between the employee 
and the drum being opened. 

• Only spark-proof tools should be used to open drums and containers. 

• Drums or containers containing unknown materials should be opened using Level B 
personal protection, including splash protection. 

• Drums or containers containing radioactive material should not be opened or handled 
until the appropriate personnel with expertise in this area have been consulted. 

• Air monitoring equipment should be available near the drum or container being opened, 
such as combination oxygen and combustible gas meters, colorimetric tubes, and 
photoionization detectors. 

• Tools used for drum or container opening should be decontaminated after each use to 
avoid mixing incompatible wastes. 

• Drums or containers should be resealed as soon as possible to minimize vapor generation. 

• If possible, drums or containers exhibiting signs of pressure should not be opened. 

3.0 SAMPLING 

Drum and container sampling poses a variety of potential hazards to worker health and safety, including 

direct contact with hazardous materials, inhalation of hazardous vapors, and the possibility of drum or 

container explosion or rupture.  The guidelines below should be used to properly sample drums and 

containers. 
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• Prior to sampling, a sample plan must be developed that includes the following 
information:  

− Background information on the waste 

− Which drums or containers will be sampled 

− Appropriate sampling devices 

− Sample containers to be used 

• Sampling personnel should not stand on drums or containers or lean over other drums or 
containers to obtain samples. 

• All phases in the vertical cross section of each drum or container should be sampled. 

• Disposable glass tubing or other disposable sampling devices should be used to sample 
liquid. 

• When sampling liquids, absorbent pads should be placed on drum tops to collect spillage 
that may occur while transferring samples into containers. 

• Sampling personnel should document container number, any container labeling, sampling 
date and time, and number and color of different phases. 

4.0 OVERPACKING 

During an emergency, drums and containers should be handled as detailed below. 

• Leaks should be plugged or patched immediately if this can be done without risk. 

• Damaged drums and containers should be placed in an overpack container with absorbent 
pads to collect any spilled material or the contents transferred into a clean, compatible 
drum or container. 

• Absorbent material should be used to collect any leakage that may occur during 
shipment. 

During remedial actions, the procedures below apply to drum and container handling. 

• Drums or containers should be placed in overpack containers, and any identification 
number assigned to the drum or container should be placed on the outside of the overpack 
container. 
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• If drum or container contents are to be bulked with other drum or container contents, the 
compatibility of the contents should be verified by a field characterization study prior to 
bulking. 

5.0 STAGING 

Staging refers to moving drums or containers in an organized manner to predesignated areas.  Drums or 

containers may be staged to facilitate characterization and remedial action and also to protect drums or 

containers from potentially hazardous site conditions (such as high temperatures and proximity to ignition 

sources or heavy equipment).  To ensure that staging is conducted in a safe and efficient manner, the 

guidelines below should be followed. 

• Staging activities should be kept to a minimum to prevent hazards associated with 
increased handling of drums or containers. 

• The staging area should be as close as possible to the site exit. 

• The staging area should be level and covered with plastic sheeting or absorbent material. 

• The staging area should be diked to contain possible spills. 

• Drums or containers should be secured on pallets whenever possible to aid in the safe 
movement of drums or containers and to isolate the drums or containers from the soil 
surface. 

• Drums or containers should not be stacked on top of each other. 

• Drums or containers should be staged according to chemical composition of the contents.  
Drums or containers containing incompatible materials should be kept segregated. 

• Drums and containers should be staged far enough apart to allow for the movement of 
equipment and personnel. 
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BIOHAZARDS 

Biological hazards, or “biohazards,” include plants, animals or their products, and parasitic or infectious 

agents that may present potential risks to worker health.  This safe work practice (SWP) discusses 

procedures for working with biohazards, preventive guidelines, and first-aid procedures for the most 

common hazards field staff are likely to encounter.  This SWP does not address biohazards such as those 

associated with medical waste.  Procedures for working with this type of biohazard should be addressed 

in the site-specific health and safety plan (HASP) on a case-by-case basis. 

During preparation of the site-specific HASP, the preparer should consider which plants, animals, and 

other biological agents may be encountered; assess their potential risk to project personnel; and attach this 

SWP to the HASP, if necessary.  Office health and safety representatives should become familiar with 

biological hazards indigenous to the geographical area in which most of their office personnel work and 

assist in evaluating the risks to personnel on projects staffed from their offices.  SWPs for insects, snakes, 

animals, plants, waterborne pathogens (giardia), and hantavirus are provided below. 

1.0 INSECTS 

SWPs for reducing the chance of insect bites or stings and for treating bites or stings are listed below. 

• Workers should keep as much skin area covered as possible by wearing long-sleeved 
shirts, long pants, and a hat.  Pant legs should be tucked into socks or boots and shirts 
into pants.  In addition, workers should wear light colored clothing.   

• A proven insect repellent should be used on bare skin and clothing. 

• When possible, tall grasses and brush that could harbor ticks should be avoided. 

• Several times during the day and at the end of the work day, each worker should perform 
a check for evidence of imbedded ticks or previous bites.  Particular attention should be 
paid to the scalp, neck, ankles, back of the legs, and waist. 

• When opening well covers, vaults, or other closed items, workers should watch for hornet 
or wasp nests and black widow or brown recluse spiders.  Workers should never reach 
into spaces with unprotected arms. 

• Workers should watch carefully for bees around open soft drinks or food. 
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• If a worker is stung by a bee, the stinger should be carefully removed, if present.  The 
wound should be washed and a cold pack applied.  Allergic reaction should be watched 
for and is evidenced by extreme swelling, redness, pain, or difficulty breathing. 

• If  a worker is stung or bit by a spider or scorpion, medical attention should be obtained 
immediately. 

2.0 SNAKES 

SWPs for encounters with snakes and for treating snakebites are listed below. 

• Workers should avoid walking in areas known to harbor snakes.  Workers should be 
cautious when picking up or moving items that have been on the ground. 

• Workers should wear boots made of heavy material that protect the ankles and pants. 
Heavy work gloves should be worn for picking up items. 

• If one snake is encountered, others may be present.  Workers should leave the area by 
retracing their steps. 

• If a worker is bitten, the wound should be washed and the injured area immobilized and 
kept lower than the heart, if possible.  Ice or a tourniquet should not be applied to a snake 
bite.  The wound should not be cut.  If medical care is more than 30 minutes away from a 
work site, a snakebite kit should be available on site and workers should know how to use 
it. 

3.0 ANIMALS 

SWPs for encounters with animals and for treating associated wounds are listed below. 

• If workers encounter a wild animal, the animal should be observed for unusual behavior 
such as a nocturnal animal out during the day, drooling, an appearance of partial 
paralysis, irritability, meanness, or a strangely quiet demeanor. 

• Workers should never touch the body of a dead animal because certain diseases could be 
carried by fleas still on the body.   

• Workers should avoid animal droppings (including bird droppings).  Pathogens, some of 
which can become airborne, may still be present in the droppings. 

• If a worker is bitten, he or she should get away from the animal to avoid further bites.  
Workers should not try to stop, hold, or catch the animal. 
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• If the wound is minor, it should be washed with soap and water.  Any bleeding should 
then be controlled, and an antibiotic ointment and dressing should be applied.  All animal 
bite wounds should be watched for signs of infection. 

• If the wound is bleeding seriously, the bleeding should be controlled but the wound 
should not be cleaned.  Medical assistance should be summoned immediately. 

• If a rabid animal is suspected, immediate medical attention should be summoned.  If 
possible, workers should try to remember what the rabid animal looked like and the area 
in which it was last seen.  The animal should be reported by calling the local emergency 
number. 

4.0 PLANTS 

SWPs for plants are as follows: 

• Workers should be aware of the types and appearances of poisonous plants in the work 
site area.  Poison ivy, oak, and sumac are the most frequently encountered plants that can 
cause reaction from casual contact.  If a worker is extremely sensitive to these plants, he 
or she should avoid the area entirely because airborne drift could be sufficient to cause a 
reaction.  Other plants, such as fireweed, can cause painful, short-term irritation and 
should be avoided as well.  Workers should avoid touching face and eye areas after 
contact with any suspicious plant. 

• Workers should wear proper clothing if working in or near overgrown areas.  Disposable 
outerwear should be used, if necessary, and workers should not touch the material with 
bare hands during removal if the outerwear may have contacted poisonous plants. 

• If contact with a poisonous plant has occurred, the affected area should be immediately 
washed thoroughly with soap and water.   If a rash or weeping sore has already begun to 
develop, a paste of baking soda and water should be applied to the area several times a 
day to reduce discomfort.  Lotions such as Calamine or Caladryl should be applied to 
help soothe the area.  If the condition gets worse and affects large areas of the body or the 
face, a doctor should be consulted. 

• Bushy and wooded areas should be thoroughly checked for thorn-bearing trees, brush, 
and bramble.  In some cases, impalement can cause severe pain or infection. 

5.0 WATERBORNE PATHOGENS-GIARDIA 

Giardia is a waterborne pathogen consisting of a protoplasmic parasite of the mammalian digestive tract.  

Giardia is present worldwide, with the highest occurrence in areas with poor sanitation.  In the United 
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States, most reported cases are in mountainous regions where drinking water is obtained from streams and 

is unfiltered or untreated. 

Giardia is contracted by ingesting water contaminated with giardia cysts in the dormant state.  Giardia 

parasites can only thrive in the digestive tracts of mammals.  Dormant giardia organisms enter water 

through the feces of infected animals or humans.  Giardia symptoms include severe diarrhea and upset 

stomach.  Some people are asymptomatic but can transmit the disease to others.  Medical treatment of 

giardia can be difficult and unpleasant; therefore, prevention is critical.  Precautions for preventing 

exposure to giardia are listed below. 

• Workers should assume that all fresh water streams are infected with the giardia organism 
and not drink any untreated water. 

• Team members collecting sediment and water samples from streams should wash their 
hands thoroughly with soap and water after collecting the samples. 

• Giardia parasites are relatively easy to destroy or filter.  Water should be treated for 
drinking or cooking with iodine or another recommended giardia treatment before use. 

6.0 HANTAVIRUS 

Hantavirus pulmonary syndrome (HPS) is a potentially fatal infection caused by a rodent-borne 

hantavirus.  HPS begins with a brief illness most commonly characterized by fever, muscle pain, 

headache, coughing, and nausea or vomiting.  Other early symptoms include chills, diarrhea, shortness of 

breath, abdominal pain, and dizziness.  In the first identified cases of HPS, this stage of the infection 

lasted 2 to 5 days before victims were hospitalized.  Typically, by the time of hospitalization, victims 

were found to have tachycardia  (a heart rate of greater than 100 beats per minute) and tachypnea (a 

breathing rate of greater than 20 breaths per minute).  Fever was also common.  In most cases, death 

occurred within 2 to 16 days of the onset of symptoms, and victims exhibited pulmonary edema and 

severe hypotension. 

Currently, experts believe that HPS is spread by the deer mouse (Peromyscus maniculatus).  Though the 

deer mouse has been found to be the primary host of hantavirus, several other rodent species have also 

tested positive for the virus.  Pinon mice (Peromyscus truei), brush mice (Peromyscus boylii), and western 
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chipmunks (Tamia spp.) are also likely to carry the virus.  Also, cases of HPS have been reported in areas 

of the United States where these particular rodents are not indigenous. 

Infected rodents shed the virus in their urine, feces, and saliva.  Humans can be exposed to the virus 

through (1) inhalation of suspended rodent excreta or dust particles containing rodent excreta, 

(2) introduction of rodent excreta into the eyes or broken skin, and (3) ingestion of food or water 

contaminated by rodent excreta.  HPS has a reported mortality rate of 55 percent.  Transmission of 

hantavirus from infected individuals to healthy persons has not been documented. 

Prevention of HPS infection is essential because no known antidote and no specific treatment exists for 

treating HPS.  Therefore, employees should practice risk reduction and control measures.  Guidelines for 

workers in locations that may have rodent infestations or habitats are listed below. 

• The best approach for HPS control and prevention is through environmental hygiene 
practices that deter rodents from colonizing the work environment. 

• Information about the symptoms of HPS and detailed guidance on preventive measures 
should be provided to all employees assigned to field activities. 

• Medical attention should be sought immediately for workers who develop a febrile or 
respiratory illness within 45 days of the last potential exposure to rodents.  Attending 
physicians should be advised of each worker’s potential for occupational exposure to 
hantavirus.  Physicians should contact local health authorities promptly if hantavirus-
associated illness is suspected.  A blood sample should be obtained from the affected 
worker and forwarded with the baseline serum sample through the state health 
department to the Centers for Disease Control and Prevention for hantavirus antibody 
testing. 

• Respiratory protective equipment should be worn when handling rodents, when removing 
rodents from traps, and when working in areas with evidence of rodent droppings or hair.  
Respiratory protective equipment should include, at a minimum, a half-face air-purifying 
respirator (APR) or powered APR equipped with a high-efficiency particulate air (HEPA) 
filter (P100).  Full-face regulators may be needed under some circumstances.  Respiratory 
protective equipment should be used in accordance with Occupational Safety and Health 
Administration regulations. 

• Dermal protection should be worn when handling rodents or traps containing rodents, or 
if contact with contaminated surfaces could occur.  Dermal protection should include 
rubber or plastic gloves that should be washed and disinfected before removal. 
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• A trap contaminated with rodent urine or feces or in which a rodent was captured should 
be disinfected with a commercial disinfectant or a 0.4 percent bleach solution.  A dead 
rodent should be disposed of by placing the carcass in a plastic bag containing enough 
general-purpose household disinfectant to thoroughly wet the carcass.  The bag should be 
sealed and disposed of by burning or by burying it in a 2- to 3-foot-deep hole.  Local and 
state health departments can also provide appropriate disposal methods. 
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NON-PERMIT-REQUIRED CONFINED SPACE ENTRY PRACTICES 

The following safe work practices (SWP) apply to entry into confined spaces classified as non-permit-

required.  The confined space must conform to the definition of a non-permit-required confined space as 

discussed in the Confined Space Entry Program (see Document Control No. 2-5 in Volume I).  Entry into 

spaces classified as non-permit-required are preferable over entry into permit-required spaces.  When 

feasible, efforts shall be directed to prepare confined spaces so they meet the definitions of non-permit-

required confined space. 

If any of the procedures discussed in this SWP cannot be completed or an unanticipated hazard is 

identified, the non-permit-required status of the space will be revoked until the space is re-evaluated and 

reapproved as a non-permit-required space by a technically qualified individual such as a Tetra Tech 

health and safety specialist. 

Non-permit-required confined space entry procedures before entry into the space are listed below. 

• The project manager and the site safety coordinator (SSC) should be notified of the need 
to enter into a confined space.  This notification must allow sufficient time to assemble 
necessary safety equipment. 

• A blank “Preparation and Testing of Non-Permit Required Confined Space” form 
(Form CS-2) must be obtained (see Volume III).   

• The necessary safety equipment can include, but is not limited to, atmospheric testing 
meters and devices, a mechanical ventilator, and a ladder for entry and exit. 

• All equipment to be used during entry must be tested and inspected before use.  
Atmospheric testing equipment shall be calibrated in accordance with the manufacturer’s 
instructions to ensure proper operation.  Calibration parameters shall be documented in 
the field logbook, and the equipment will be tagged with a label specifying these 
parameters. 

• Hazardous conditions associated with the removal of the entrance cover should be 
eliminated before opening the confined space.  After removal of the entrance cover, the 
opening should be promptly barricaded by a railing, temporary cover, or other temporary 
barrier to prevent employees and equipment from accidentally falling through the 
opening. 

• The internal atmosphere should be tested for the following conditions, in the order given: 
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− Oxygen content (should be between 19.5 to 23.5 percent ) 

− Combustible gases (should be less than10 percent of the lower explosive limit) 

− Potential toxic air contaminants 

• The space should be tested at all levels (top, middle, and bottom) and in all areas where 
work may occur.  The atmosphere within the space must not be hazardous whenever an 
employee is inside the space. 

• If forced-air ventilation is used, the following conditions apply: 

− Ventilation should not be used to control continuous sources of hazardous 
contaminants. 

− There must be a clean source of air that will not increase the hazard within the 
space. 

• The entrant shall document on Form CS-2 that the space is safe for entry and that pre-
entry measures required by this SWP have been taken.  The form shall be made available 
to each employee entering the space and shall be kept at the work site until completion of 
confined space work.  The certificate will then become part of the permanent project file. 

The atmosphere within the confined space must be tested periodically while entrants are within the 

confined space.  Frequency of testing shall be every 30 minutes during the first 2 hours, then hourly 

afterwards when entrants are in the confined space.  If at any time during occupancy a hazardous 

atmosphere is detected, the entrants shall leave the space immediately.  The space shall then be evaluated 

to determine how the hazardous atmosphere developed, and measures shall be implemented to protect 

employees from the hazardous atmosphere before any subsequent entry.  Re-entry shall not be allowed 

until atmospheric testing demonstrates acceptable conditions. 

When changes in the use or configuration of a non-permit-required space cannot be eliminated or 

controlled, the SSC shall re-evaluate the space, and if necessary, reclassify it as a permit-required 

confined space. 
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USE OF HEAVY EQUIPMENT 

Truck-mounted heavy equipment and field trucks are among the types of equipment that may be used 

during field work.  Heavy equipment can present a substantial hazard to workers.  General requirements 

for motor vehicles and material-handling equipment are provided in the Occupational Safety and Health 

Administration (OSHA) Construction Industry Standards, 29 CFR 1926, Subpart O.  The following 

precautions will be followed when heavy equipment (such as drill rigs, front-end loaders, and backhoes) 

is in use: 

• Heavy equipment will be inspected by the operator before each work shift.  The site 
safety coordinator (SSC) will ensure compliance with these precautions 

• Equipment operators will be instructed to report any abnormalities, such as equipment 
failure, oozing liquids, and unusual odors, to their supervisors or the SSC 

• Only qualified and licensed personnel will operate heavy equipment 

• Hard hats, steel-toed boots, and safety glasses or goggles will be worn at all times around 
heavy equipment.  Other personal protective equipment (PPE) specified in the site health 
and safety plan (HASP) will also be required 

• Workers will not assume that the equipment operator is keeping track of their exact 
location.  Workers will never walk directly behind or to the side of heavy equipment 
without the operator’s knowledge 

• Workers in close proximity to heavy equipment will maintain visual contact with 
equipment operators at all times 

• When an operator must maneuver equipment in tight quarters, the presence of a second 
person will be required to ensure adequate clearance.  If  backing is required, two ground 
guides will be used: one in the direction the equipment is moving, and the other in the 
operators’s normal field of vision to relay signals 

• All heavy equipment used at a contaminated work site will be kept in the exclusion zone 
until the work has been completed.  Such equipment will then be decontaminated within 
the designated decontamination area 

• Hand-signal communications will be established when verbal communication is difficult.  
One person per work team will be designated to give hand signals to equipment operators 

• Equipment with an obstructed rear view must have an audible alarm that sounds when the 
equipment is moving in reverse (unless a spotter guides the operator) 
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• Parking brakes will be kept engaged when equipment is not in use 

• Blades, buckets, dump bodies, and other hydraulic systems will be kept fully lowered 
when equipment is not in use 

• Equipment cabs will be kept free of all nonessential and loose items 

• Seat belts must be present in all vehicles having a rollover protective structure (ROPS) 

• With certain exceptions, all material-handling equipment must be equipped with ROPS 

• Material-handling equipment that lacks a ROPS will not be operated on a grade unless 
the grade can safely accommodate the equipment involved 

• Drilling auger sections and other equipment are extremely heavy.  All precautions must 
be taken before moving heavy equipment.  Appropriate equipment must be used to 
transport heavy equipment 

• Only chains, hoists, straps, and other equipment that safely aids transport of heavy 
materials will be used 

• Proper personal lifting techniques will be used.  Workers will lift using their legs, not 
their backs 

• A safety barrier will be used to protect workers when tires are inflated, removed, or 
installed on split rims 

• An ongoing maintenance program for all tools and equipment must be in place.  All tools 
and moving equipment will be inspected regularly to ensure that parts are secured, are 
intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 
without wobbling and must operate according to manufacturer specifications.  Defective 
items will be promptly repaired or replaced.  Maintenance and repair logs will be kept 

• Tools will be stored in clean, secure areas to prevent damage, loss, or theft 

• Workers will not use equipment with which they are not familiar. This precaution applies 
to heavy as well as light equipment 

• Loose-fitting clothing and loose, long hair will be prohibited around moving machinery 

• Workers will make sure that no underground or overhead power lines, sewer lines, gas 
lines, or telephone lines present a hazard in the work area 

• All personnel who are not essential to work activities will be kept out of the work area 
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• Workers will be aware of their footing at all times 

• Workers will remain alert at all times 
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RESPIRATOR CLEANING PROCEDURES 

This safe work practice (SWP) provides guidelines for proper and thorough cleaning of respiratory 

protection equipment.  The Occupational Safety and Health Administration (OSHA) regulates the use of 

respiratory protection for general industry in Title 29 of the Code of Federal Regulations (CFR) 

Part 1910.134, “Respiratory Protection.”  Appendix B-2 of the standard outlines mandatory requirements 

for respirator cleaning and is used as the basis for this SWP.  This SWP supplements Document Control 

No. 2-6, “Respiratory Protection Program.”  It provides specific respirator cleaning and disinfection 

procedures and shall be included as an attachment to the site-specific health and safety plan for projects 

for which respirator use is planned or is a contingency. 

1.0 APPLICABILITY 

This SWP shall apply to any project that involves use of respirators with reusable facepieces. 

Respirators shall be cleaned and disinfected as discussed below. 

• Respirators issued for the exclusive use of an employee shall be cleaned and disinfected 
as often as necessary to be maintained in a sanitary condition. 

• Respirators issued to more than one employee shall be cleaned and disinfected before 
being worn by different individuals. 

• Respirators maintained for emergency use shall be cleaned and disinfected after each use. 

• Respirators used in fit testing and training shall be cleaned and disinfected after each use. 

2.0 CLEANING AND DISINFECTION PROCEDURES 

Mandatory respirator cleaning procedures as defined in 29 CFR Part 1910.134, Appendix B-2, are listed 

below.  All wash and rinse water should be warm, with a maximum temperature of 110 °F (43 °C). 

1. Remove filters, cartridges, or canisters.  Disassemble facepieces by removing speaking 
diaphragms, demand and pressure-demand valve assemblies, hoses, and any other 
components as recommended by the manufacturer.  Discard or repair any defective parts. 



Tetra Tech, Inc., Safe Work Practices Issue Date:  February 1999 
Respirator Cleaning Procedures Revision No.:  0 
SWP No.:  6-27 Page:  2 
 

 
Disclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries.  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result from unauthorized 
reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification from their employer before performing 
operations described in this SWP. 
swp 6-27.doc 

2. Wash components in warm water with a mild detergent or with a cleaner recommended 
by the manufacturer.  A stiff bristle (not wire) brush may be used to facilitate the removal 
of dirt. 

3. Rinse components thoroughly in clean, warm, preferably running water.  Drain all 
components. 

4. When the cleaner does not contain a disinfecting agent, respirator components should be 
immersed for 2 minutes in one of the following: 

• Hypochlorite solution [50 parts per million (ppm) of chlorine] made by adding 
approximately one milliliter of laundry bleach to 1 liter of warm water 

• Aqueous solution of iodine [50 ppm iodine made by adding approximately 
0.8 milliliter of tincture of iodine (6 to 8 grams ammonium and/or potassium 
iodide per 100 cubic centimeters of 45 percent alcohol) to 1 liter of warm water] 

• Other commercially available cleansers of equivalent disinfectant quality when 
used as directed if their use is recommended or approved by the respirator 
manufacturer 

5. Rinse components thoroughly in clean, warm, preferably running water.  Drain all 
components.  The importance of thorough rinsing cannot be over emphasized.  
Detergents or disinfectants that dry on facepieces may cause dermatitis.  In addition, 
some disinfectants may cause deterioration of rubber or corrosion of metal parts if not 
completely removed. 

6. Components should be air-dried or hand-dried with a clean, lint-free cloth. 

7. Reassemble the facepiece.  Replace filters, cartridges, and canisters prior to next use. 

8. Test the respirator to ensure that all components work properly. 

9. Place the respirator in a clean bag and seal for storage. 

Depending on work conditions, respirator facial sealing surfaces may need periodic cleaning during the 

course of daily use.  Cleaning of the facial sealing surface during work breaks can reduce the chance of 

facial irritation caused by sweat, natural skin oil, or irritating materials that may have deposited on the 

facepiece.  Facial sealing surfaces can be cleaned using disinfectant wipes soaked in isopropyl alcohol or 

benzalkonium chloride.  After use of the disinfectant wipe, the sealing surface should air dry or be dried 

thoroughly using paper towels or tissues. 
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SAFE WORK PRACTICES FOR USE OF RESPIRATORS 

This safe work practice (SWP) was developed to ensure the proper use of respirators in routine and 

foreseeable emergency situations.  The SWP supplements Document Control No. 2-6, “Respiratory 

Protection Program.”  This SWP shall be included as an attachment to the site-specific health and safety 

plan (HASP) for projects for which respirator use is planned or is a contingency. 

1.0 APPLICABILITY 

This SWP shall apply to any project that involves use of air purifying respirators and shall not be used for 

situations involving the use of supplied air systems such as self-contained breathing apparatuses and air-

line apparatuses. 

2.0 ROUTINE RESPIRATOR USE PROCEDURES 

The procedures below apply to the routine use of air purifying respirators. 

• Respirators shall not be issued to or worn by individuals when conditions prevent valve 
function or a good facial seal.  These conditions may include but are not limited to facial 
hair, such as the growth of beard, sideburns, or excessive mustaches, and possibly the 
wearing of  corrective eyeglasses. 

• If spectacles, goggles, face shields, or welding helmets must be worn with a facepiece, 
they will be worn so as not to adversely affect the seal of the facepiece to the face. 

• For all tight-fitting respirators, a positive and negative pressure seal check shall be 
performed each time the respirator is donned.  Seal checks shall be performed as follow: 

− Negative pressure check: Close off the inlet opening of the canister or 
cartridge(s) by covering it with the palm of the hand(s), inhale gently so that the 
facepiece collapses slightly, and hold the breath for 10 seconds.  If the facepiece 
remains in its slightly collapsed condition and no inward leakage of air is 
detected, the tightness of the respirator is satisfactory. 

− Positive pressure check: Close off the exhalation valve and exhale gently into the 
facepiece.  The face fit is considered satisfactory if a slight positive pressure can 
be built up inside the facepiece without any evidence of outward leakage of air at 
the seal.  The exhalation valve cover may have to be removed to perform this 
procedure. 
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− Manufacturer’s recommended seal check: If the respirator manufacturer 
recommends specific procedures for performing a user seal check, these 
procedures may be used instead of the negative and positive pressure checks. 

• Work areas must be monitored for conditions that may adversely affect the effectiveness 
of respiratory protection.  Employees may leave the work area where respirators are 
required under the following conditions: 

− To wash the face and respirator facepieces as necessary to prevent eye or skin 
irritation 

− If vapor or gas breakthrough, changes in breathing resistance, or leakage of the 
facepiece is detected 

− To replace the respirator or the filter, cartridge, or canister elements 

− If established monitoring instrument action levels are exceeded 

− For any other criteria as established in a project specific health and safety plan 

3.0 RESPIRATOR USE DURING EMERGENCY SITUATIONS 

Emergency situations may arise during the wearing of respiratory protection.  These situations could 

include medical emergency, respirator failure, fire, chemical spills or leaks, and other events that pose an 

immediate risk.  Procedures for respirator use during emergency situations are summarized below. 

• When an emergency situation arises that creates or has the potential to create immediately 
dangerous to life and health (IDLH) conditions, the work environment shall be evacuated 
immediately and shall not be reentered by employees without suitable protective gear. 

• Work environments with the potential for the development of atmospheres that may 
present IDLH conditions shall only be entered by employees using the buddy system. 

• When an emergency situation arises that includes physical hazards that may interfere 
with the proper use of respiratory protection, the work environment shall be evacuated. 

• Under no circumstances shall respirator users remove facepieces in hazardous 
atmospheres.  In the event of respirator malfunction, users should leave the hazardous 
environment immediately and proceed to a known safe location before removal of the 
facepiece. 

• Episodes of respirator failure shall be thoroughly investigated before work activities 
begin again.  The investigation shall include re-evaluation of work area atmospheric 
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conditions, review of the respirator selection criteria and service life calculations, and an 
evaluation of the working conditions under which respirator failure occurred. 
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RESPIRATOR QUALITATIVE FIT TESTING PROCEDURES 

The safe work practice (SWP) addresses the need for proper and thorough procedures for qualitative fit 

testing of respirators.  The Occupational Safety and Health Administration (OSHA) regulates general 

industrial use of respiratory protection under Title 29 of the Code of Federal Regulations (CFR), 

Part 1910.134.  Appendix A of the standard outlines mandatory procedures to use for both qualitative fit 

tests (QLFT) and quantitative fit tests (QNFT).  This SWP was written to meet the requirements of 

Appendix A for QLFTs.  This SWP must be used in conjunction with the Tetra Tech, Inc. (Tetra Tech), 

“Respiratory Protection Program,” Document Control No. 2-6. 

The following sections describe the SWP’s applicability, qualifications of fit testers, and fit testing 

procedures for use during QLFTs. 

1.0 APPLICABILITY 

This SWP applies to all Tetra Tech employees who use respirators on the job and to employees who 

conduct any fit testing.  In addition, when a Tetra Tech company or office uses an outside service to 

perform fit testing, the organization conducting the fit testing shall meet the minimum requirements for 

QLFT and QNFT procedures specified in Appendix A of the standard. 

Respirator fit testing shall be conducted at the following intervals: 

• Prior to initial use of a respirator  

• Whenever a different respirator facepiece (size, style, model, or make) is used 

• At least annually thereafter 

• After any reported or observed changes in an employee’s physical condition that could 
affect respirator fit.  This includes but is not limited to, facial scarring, dental changes, 
cosmetic surgery, or an obvious change in body weight. 

If an employee notices that the fit of a respirator has become unacceptable, he or she will be given an 

opportunity to select another respirator facepiece. 
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2.0 QUALIFICATION OF FIT TESTERS 

Tetra Tech employees who conduct QLFTs must demonstrate sufficient understanding and expertise in 

the required testing procedures.  Fit testers shall qualify through appropriate education, experience, or 

both.  Qualifications of fit testers shall be determined on a case-by-case basis by regional health and 

safety representatives (RHSR) or subsidiary health and safety representatives (SHSR) based on the fit 

tester’s demonstrated knowledge of OSHA-mandated fit test procedures and performance of a simulated 

fit test.  The RHSR or SHSR must ensure that persons administering fit tests are able to prepare test 

solutions, calibrate and operate equipment, perform tests properly, recognize invalid tests, and ensure that 

test equipment is in proper working order.  The fit tester must also demonstrate how to clean and maintain 

equipment to operate within the parameters for which it was designed. 

3.0 FIT TESTING PROCEDURES 

Appendix A of 29 CFR 1910.134 provides instruction for five OSHA-accepted QLFT procedures.  Tetra 

Tech has selected two of these procedures for its fit test program.  The sections below describe general 

requirements that must be followed during all fit tests and for any fit test method used.  Both the Bitrex™ 

and irritant smoke QLFT protocols are discussed below. 

3.1 GENERAL REQUIREMENTS 

QLFTs must be conducted in accordance with the general requirements discussed below. 

• The test subject shall be shown how to put on a respirator, position it on the face, set 
strap tension, and determine an acceptable fit.  A mirror shall be available to assist the 
subject in evaluating the fit and positioning the facepiece. 

• The test subject must be allowed to choose from a sufficient selection of models and sizes 
to identify a respirator that fits correctly and is comfortable.  The subject shall be 
informed that he or she is being asked to select the respirator that provides the most 
acceptable fit.  The subject shall be asked to hold each chosen facepiece up to the face 
and eliminate those that obviously do not provide an acceptable fit. 

• The subject shall don the most comfortable respirator and wear it for at least 5 minutes to 
assess comfort.  If the subject is not familiar with a particular respirator, the subject shall 
be directed to don the mask several times and to adjust the straps each time to become 
adept at setting proper strap tension. 
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• The tester shall review the following points with the subject and allow the subject 
adequate time to determine the comfort of the respirator: 

− Position of the mask on the nose 

− Room for eye protection 

− Ability to talk 

− Position of the mask on the face and cheeks 

• The following criteria shall be used to help determine the adequacy of the respirator fit: 

− Chin properly placed 

− Adequate strap tension (not overly tight) 

− Fit across nose bridge 

− Proper size to span distance from nose to chin 

− Tendency of respirator to slip 

− Self-observation in a mirror to evaluate fit and respirator position 

• The subject shall conduct a user seal check using the negative- and positive-pressure seal 
check procedures described in Appendix A of this SWP.  Before conducting the check, 
the subject shall be instructed to seat the mask on the face by moving the head from side 
to side and up and down slowly while taking a few slow, deep breaths.  If the seal checks 
fail, the subject shall choose another facepiece. 

• Seal checks and fit testing shall not be conducted if there is any facial hair growth such as 
stubble beard growth, beard, mustache, or sideburns that interferes with the facepiece 
sealing surface.  Any interfering apparel shall be altered or removed. 

• If the subject experiences difficulty in breathing during testing, the testing shall stop 
immediately and he or she shall be referred to a company physician for assessment. 

• If the subject finds the fit of the respirator unacceptable, the subject shall be given the 
opportunity to select a different respirator and to be retested. 

• Prior to commencement of the fit test, the subject shall be given a written description of 
the respirator user seal check procedures (see Appendix A) and exercises to perform 
during the testing.  Exercises and a prepared text to be read during the test are included in 
Appendix B of this SWP. 

• All exercises in Appendix B must be performed for all QLFT methods. 
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3.2 BITREX™ SOLUTION QUALITATIVE FIT TEST PROTOCOL 

Bitrex™ solution (denatonium benzoate) is a taste aversion agent.  To conduct a QLFT using Bitrex™, 

the test subject must first pass a taste threshold screening.  The entire procedure must be explained to the 

test subject before the screening is conducted.  The sections below describe taste threshold screening and 

fit test procedures.  Particulate filters (cartridges) are used during this test. 

3.2.1 Taste Threshold Screening 

The taste threshold screening is intended to determine whether the individual tested can detect the taste of 

Bitrex™.  The procedures below shall be used for the taste screening. 

• Prior to testing, the tester shall prepare a quantity of threshold check solution by adding 
13.5 milligrams (mg) of Bitrex™ to 100 milliliters (mL) of 5 percent salt solution in 
distilled water.  A nebulizer for taste screening shall be clearly marked to distinguish it 
from the fit test solution nebulizer.  The taste screening nebulizer shall be thoroughly 
rinsed in water, shaken to dry, and refilled at least each morning and afternoon or at least 
every 4 hours. 

• During the taste screening as well as during the fit testing, subjects shall wear an 
enclosure around the head and shoulders that is approximately 12 inches in diameter by 
14 inches tall.  The front portion of the enclosure shall be clear from the respirator and 
allow free movement of the head when a respirator is worn.  An enclosure substantially 
similar to the 3M hood assembly, parts #14 and #15 combined, is adequate. 

• The test enclosure shall have a 0.75-inch hole in front of the test subject’s nose and 
month area to accommodate the nebulizer nozzle. 

• The test subject shall don the test enclosure.  Throughout the threshold screening test, the 
test subject shall breathe through his or her slightly open mouth with tongue extended.  
The subject is instructed to report when he or she detects a bitter taste. 

• Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test 
conductor shall spray the threshold check solution into the enclosure.  To produce the 
aerosol, the nebulizer bulb is firmly squeezed so that the bulb collapses completely.  The 
bulb is then released and allowed to fully expand.  Correct use of the nebulizer means 
that approximately 1 mL of liquid is used at a time in the nebulizer body. 

• The nebulizer should be rapidly squeezed 10 times and then the test subject is asked 
whether the Bitrex™ solution can be tasted.  If the subject reports tasting the bitter taste 
during the 10 squeezes, the screening test is complete.  The taste threshold is noted as 10 
regardless of the number of squeezes actually completed. 
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• If the first response is negative, the nebulizer is rapidly squeezed 10 more times and the 
test subject is again asked whether the Bitrex™ solution is tasted.  If the test subject 
reports tasting the bitter taste during the second 10 squeezes, the screening test is 
completed.  The taste threshold is noted as 20 regardless of the number of squeezes 
actually completed. 

• If the second response is negative, the nebulizer is rapidly squeezed 10 more times and 
the test subject is again asked whether the Bitrex™ solution is tasted.  If the test subject 
reports tasting the bitter taste during the third 10 squeezes, the screening test is 
completed.  The taste threshold is noted as 30 regardless of the number of squeezes 
actually completed. 

• If the Bitrex™ solution is not tasted after 30 squeezes, the test subject is unable to taste 
the Bitrex™ solution and cannot be fit tested using the Bitrex™ solution test. 

• The tester will note the number of squeezes required to solicit a taste response.  When a 
taste response has been elicited, the test subject shall be asked to note the taste for 
reference in the fit test. 

3.2.2 Bitrex™ Solution Fit Test Procedures 

The procedures below must be followed to conduct the actual Bitrex™ solution fit test: 

• A fit test solution is prepared by adding 337.5 mg of Bitrex™ to 200 mL of a 5 percent 
salt solution in warm water.  A second nebulizer dedicated to fit testing shall be clearly 
marked to distinguish it from the taste screening solution nebulizer.  The nebulizer shall 
be thoroughly rinsed in water, shaken to dry, and refilled at least each morning and 
afternoon or at least every 4 hours. 

• The test subject shall be instructed not to each, drink, smoke, or chew gum for 15 minutes 
before the test. 

• The person being fit tested shall don the respirator without assistance and perform the 
required user seal check (see Appendix A). 

• The fit test uses the same enclosure described for taste threshold screening in 
Section 3.2.1.  The test subject shall don the enclosure while wearing the respirator 
selected as described in the general requirements in Section 3.1.  The respirator shall be 
properly adjusted and equipped with particulate filter(s). 

• As before, the test subject shall breathe through his or her slightly opened mouth with 
tongue extended, and shall be instructed  to report is he or she tastes the bitter taste of 
Bitrex™   
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• The nebulizer is inserted into the hole in front of the enclosure, and an initial 
concentration of the fit test solution is sprayed into the enclosure using the same number 
of squeezes (either 10, 20, or 30) based on the number of squeezes required to elicit taste 
response noted during the screening test. 

• After generating the aerosol, the test subject shall be instructed to perform the test 
exercises provided in Appendix B. 

• Every 30 seconds, the aerosol concentration shall be replenished using one half the 
number of squeezes used initially (such as 5, 10, or 15). 

• The test subject shall indicate to the tester if at any time during the fit test the taste of 
Bitrex™ solution is detected.  If the test subject does not report tasting the Bitrex™ 
solution, the test is passed.   

• If the taste of Bitrex™ solution is detected, the fit is deemed unsatisfactory and the test is 
failed.  A different respirator shall be tried, and the entire test procedure (screening and 
test) is repeated. 

3.3 IRRITANT SMOKE (STANNIC CHLORIDE) QUALITATIVE FIT TEST 
PROTOCOL 

This QLFT uses a person’s response to irritating chemicals released in the “smoke” produced by a stannic 

chloride ventilation smoke tube to detect leakage into the respirator.  To conduct this QLFT, the general 

requirements and precautions, a sensitivity screening check, and fit test procedures discussed below must 

be followed. 

3.3.1 General Requirements and Precautions 

General requirements and precautions related to the irritant smoke QLFT are discussed below. 

• The respirator to be tested shall be equipped with high-efficiency particulate air (HEPA) 
or P100 series filter(s).  Tetra Tech recommends that the person performing the fit test 
also wear a full-face respirator with HEPA or P100 series filters. 

• Only stannic chloride smoke tubes shall be used for this protocol. 

• No test enclosure or hood for the test subject shall be used. 

• The smoke can irritate the eyes, lungs, and nasal passages.  The test conductor shall take 
precautions to minimize the test subject’s exposure to irritant smoke.  Sensitivity varies, 
and certain individuals may respond to a greater degree to irritant smoke.  Care shall be 
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taken when performing the sensitivity screening checks that only the minimum amount of 
smoke is used necessary to elicit a response from the test subject. 

• The fit test shall be performed in an area with adequate ventilation to prevent exposure of 
the person conducting the fit test or buildup of irritant smoke in the general atmosphere. 

3.3.2 Sensitivity Screening Check 

The person to be tested must demonstrate his or her ability to detect a weak concentration of the irritant 

smoke as discussed below. 

• The tester shall break both ends of a ventilation smoke tube containing stannic chloride 
and attach one end of the smoke tube to (1) a low-flow air pump set to deliver 200 mL 
per minute or (2) an aspirator squeeze bulb.  The test operator shall cover the other end of 
the smoke tube with a short piece of tubing to prevent potential injury from the jagged 
end of the smoke tube. 

• The test operator shall advise the test subject that the smoke can be irritating to the eyes, 
lungs, and nasal passages and instruct the subject to keep his or her eyes closed while the 
test is performed. 

• The test subject shall be allowed to smell a weak concentration of the irritant smoke 
before the respirator is donned to become familiar with its irritating properties and to 
determine if he or she can detect the irritating properties of the smoke.  The test operator 
shall carefully direct a small amount of the irritant smoke in the test subject’s direction to 
determine if he or she can detect it. 

3.3.3 Irritant Smoke Fit Test Procedures 

The procedures below must be followed to conduct the actual irritant smoke fit test. 

• The person being fit tested shall don the respirator without assistance and perform the 
required user seal check (see Appendix A). 

• The test subject shall be instructed to keep his or her eyes closed. 

• The tester shall direct the stream of irritant smoke from the smoke tube toward the face 
seal area of the test subject using the low-flow pump or squeeze bulb at least 12 inches 
from the facepiece.  The tester shall move the smoke stream around the whole perimeter 
of the mask.  The tester shall gradually make two more passes around the perimeter of the 
mask, moving to within 6 inches of the respirator. 

• If the person being tested does not have an involuntary response or detect the irritant 
smoke, the test should proceed with the test exercises provided in Appendix B. 
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• The test exercises shall be performed by the test subject while the respirator seal is being 
continually challenged by the smoke around the perimeter of the respirator at a distance 
of 6 inches. 

• If the person being fit tested reports detecting the irritant smoke at any time, the fit test is 
failed.  The person being retested must repeat the entire sensitivity check and fit test 
procedure. 

• Each test subject passing the irritant smoke test without evidence of a response is 
required to undergo a second sensitivity screening check after the respirator has been 
removed using the smoke from the same smoke tube used during the fit test to determine 
whether he or she still reacts to the smoke.  Failure to evoke a response shall render the 
fit test void.  If the subject responds during the second sensitivity check, the fit test is 
passed. 
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APPENDIX A 
 

RESPIRATOR USER SEAL CHECK PROCEDURES 
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APPENDIX A 
 

RESPIRATOR USER SEAL CHECK PROCEDURE 

Individuals using tight-fitting respirators must perform a user seal check each time a respirator is put on to 

ensure that an adequate seal is achieved.  Two methods are available for use; one is the positive- and 

negative-pressure check and the other is the respirator manufacturer’s method.  Either the positive- and 

negative-pressure checks described below may be used or, if a manufacturer of a particular respirator 

brand has developed its own recommended seal check method, that method may be used in place of the 

negative- and positive-pressure seal checks.  User seal checks are not a substitute for qualitative or 

quantitative fit tests.  The user check procedures described below are as described in the mandatory 

Appendix B-1 of Title 29 of the Code of Federal Regulations, Part 1910.134. 

• Positive-Pressure Check 

Close off the exhalation valve and exhale gently into the facepiece.  The face fit is 
considered satisfactory if a slight positive pressure can be built up inside the facepiece 
without any evidence of outward leakage of air at the seal.  For most respirators, this 
method of leak testing requires the wearer to first remove the exhalation valve cover 
before closing off the exhalation valve and then carefully replace it after the test. 

• Negative-Pressure Check 

Close off the inlet opening(s) of the canister or cartridge(s) by covering the opening with 
the palm of the hand(s) or by replacing the filter seal(s).  Inhale gently so that the 
facepiece collapses slightly, and hold the breath for 10 seconds.  The inlet opening of 
some cartridges cannot be effectively covered with the palm of the hand.  In this case, the 
test can be performed by covering the inlet opening of the cartridge with a thin latex or 
nitrile glove.  If the facepiece remains in its slightly collapsed condition and no inward 
leakage of air is detected, the tightness of the respirator is considered satisfactory. 
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APPENDIX B 
 

RESPIRATOR FIT TEST EXERCISES 
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RESPIRATOR FIT TEST EXERCISES 

Test subjects shall perform the exercises below during fit test process.  Prior to the actual fit test, the test 

subject shall (1) select a suitable and comfortable respirator; (2) don, adjust, and then wear the respirator 

for 5 minutes to assess comfort; (3) conduct a user seal check in accordance with the procedures outlined 

in Appendix A, (4) report any difficulties breathing while wearing the respirator, (5) select a different 

respirator if the fit and level of comfort is unacceptable, and (6) perform the fit test exercises described 

below in the order listed.  The qualitative fit test (QLFT) shall be performed in a test environment. 

Test Exercises 

Each exercises below shall be conducted for 1 minute.  During testing, the subject will be questioned and 

observed to determine if the respirator is comfortable.  The respirator shall not be adjusted during the fit 

testing procedure.  Any adjustment voids the test, and the test must be repeated from the beginning. 

1. Normal breathing.  In a normal standing position without talking, breathe normally. 

2. Deep breathing.  In a normal standing position, breathe slowly and deeply.  Be careful not to 
hyperventilate. 

3. Turning head from side to side.  Standing in place, slowly turn the head from side to side between 
the extreme positions on each side.  Hold the head at each extreme momentarily and inhale at each 
side. 

4. Moving head up and down.  Standing in place, slowly move the head up and down.  Inhale in the up 
position (such as when looking toward the ceiling). 

5. Talking.  Talk out loud slowly and loud enough to be heard clearly by the fit tester.  Read the entire 
“Rainbow Passage” on the next page. 

6. Bending over.  Bend at the waist as if to touch the toes. 

7. Normal breathing.  Complete the same exercise as item 1 above. 

After these test exercises are completed, the tester shall ask the test subject about the comfort of the 

respirator.  If the respirator is uncomfortable, another respirator shall be tried and the fit test, as well as 

user check and screening procedures, will be repeated. 
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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 reach, his friends say he is 

looking for the pot of gold at the end of the rainbow.” 

 

Source:  Appendix A of Title 29 of the Code of Federal Regulations, Part 1910.134 
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• Form HSP Amendment, Health and Safety Plan Amendment 

• HIPAA Authorization to Release and Disclose Health Information 



 TETRA TECH, INC. 
 INCIDENT REPORT 

Form IR    Page 1 of 2 Revision Date 9/06 

Report Date Report Prepared By Incident Report Number 
   

INSTRUCTIONS:  
 

All incidents (including those involving subcontractors under direct supervision of Tetra Tech personnel) 
must be documented on the IR Form. 

 

Complete any additional parts to this form as indicated below for the type of incident selected. 

TYPE OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident 

Near Miss (No losses, but could have resulted in injury, illness, or damage)  Complete IR Form Only 

Injury or Illness   Complete Form IR-A; Injury or Illness 

Property or Equipment Damage, Fire, Spill or Release  Complete Form IR-B; Damage, Fire, Spill or Release 

Motor Vehicle   Complete Form IR-C; Motor Vehicle 

INFORMATION ABOUT THE INCIDENT 
Description of Incident 

 
              
 
              
 
              
 
              
 

Date of Incident Time of Incident 

     AM     PM     OR    Cannot be determined    

Weather conditions at the time of the incident Was there adequate lighting?    

                                                                 Yes     No      
Location of Incident 

              Was location of incident within the employer’s work environment? Yes     No      
Street Address City, State, Zip Code and Country 

  

Project Name Client: 

  

Tt Supervisor or Project Manager Was supervisor on the scene?   

     Yes     No      
WITNESS INFORMATION (attach additional sheets if necessary) 

Name Company 

  

Street Address City, State and Zip Code 

  

Telephone Number(s) 
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Form IR    Page 2 of 2 Revision Date 9/06 

 

CORRECTIVE ACTIONS 
Corrective action(s) immediately taken by unit reporting the incident: 

 
              
 
              
 
              
 
              
 

Corrective action(s) still to be taken (by whom and when): 

 
              
 
              
 
              
 
              
 

ROOT CAUSE ANALYSIS LEVEL REQUIRED 

Root Cause Analysis Level Required:   Level - 1     Level - 2      None   

Root Cause Analysis Level Definitions 

Level - 1 

 

Definition: A Level 1 RCA is conducted by an individual(s) with experience or training in root cause analysis techniques and 
will conduct or direct documentation reviews, site investigation, witness and affected employee interviews, and identify 
corrective actions.  Activating a Level 1 RCA and identifying RCA team members will be at the discretion of the Corporate 
Administration office.  
 

The following events may trigger a Level 1 RCA: 
 Work related fatality 
 Hospitalization of one or more employee where injuries result in total or partial permanent disability  
 Property damage in excess of $75,000 
 When requested by senior management  

 

Level - 2 

 

Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of the 
operating unit HSR.  Level 2 RCA will utilize the 5 Why RCA methodology and document the findings on the tools provided.  
 

The following events will require a Level 2 RCA: 
 OSHA recordable lost time incident   
 Near miss incident that could have triggered a Level 1 RCA 
 When requested by senior management 

 

Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause identified within 
each area of inquiry.   

NOTIFICATIONS 
Title Printed Name Signature Telephone 

Number Date 

Project Manager or Supervisor     

Site Safety Coordinator or Office H&S 
Representative     

Operating Unit H&S Representative     

Other: ______________________________     

 

The signatures provided above indicate that appropriate personnel have been notified of the incident. 
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INSTRUCTIONS:  
 

Complete all sections below for incidents involving injury or illness.   
Do NOT leave any blanks. 

Attach this form to the IR FORM completed for this incident. 
 

Incident Report Number: (From the IR Form)  

EMPLOYEE INFORMATION 
Company Affiliation 

Tetra Tech Employee?       TetraTech subcontractor employee (directly supervised by Tt personnel)?      

Full Name Company (if not Tt employee) 

  

Street Address, City, State and Zip Code Address Type 

 
_____________________________________________________ 

 
_____________________________________________________ 

 

Home address (for Tt employees)         
 
Business address (for subcontractors)         

Telephone Numbers 

Work:      Home:      Cell:      

Occupation (regular job title) Department 

  

Was the individual performing regular job duties? Time individual began work 

    Yes     No         AM     PM    OR   Cannot be determined    

Safety equipment 

 
Provided?    Yes     No     
 
Used?   Yes     No     If no, explain why 
 
       
 
       
 
       
 

 

Type(s) provided:   Hard hat      Protective clothing 
 

    Gloves      High visibility vest 
 

    Eye protection      Fall protection 
 

    Safety shoes      Machine guarding 
 

    Respirator      Other (list) 
 
        
 

NOTIFICATIONS 
Name of Tt employee to whom the injury or illness was first reported Was H&S notified within one hour of injury or illness? 

     Yes     No      
Date of report H&S Personnel Notified 

  

Time of report Time of Report 

  

If subcontractor injury, did subcontractor’s firm perform their own incident investigation? 

Yes     No     If yes, request a copy of their completed investigation form/report and attach it to this report. 
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INJURY / ILLNESS DETAILS 
What was the individual doing just before the incident occurred? Describe the activity as well as the tools, equipment, or material the individual was 
using. Be specific. Examples: “Climbing a ladder while carrying roofing materials”; “Spraying chlorine from a hand sprayer”; “Daily computer key-entry” 

 
              
 
              
 
              
 

What Happened? Describe how the injury occurred. Examples: “When ladder slipped on wet floor and worker fell 20 feet”; “Worker was sprayed with 
chlorine when gasket broke during replacement”; Worker developed soreness in wrist over time” 

 
              
 
              
 
              
 
              
 

Describe the object or substance that directly harmed the individual: Examples: “Concrete floor”; “Chlorine”; “Radial Arm Saw”. If this question 
does not apply to the incident, write “Not Applicable”. 

 
              
 
              
 

MEDICAL CARE PROVIDED 
 

Was first aid provided at the site:   Yes       No     If yes, describe the type of first aid administered and by whom? 
 
              
 
 

Was treatment provided away from the site:   Yes       No     If yes, provide the information below. 
 

Name of physician or health care professional Facility Name 

  

Street Address, City State and Zip Code Type of Care? 

 
_____________________________________________________ 

 
_____________________________________________________ 

 

Telephone Number 

 

Was individual treated in emergency room?                  Yes      No      
 

Was individual hospitalized overnight as an in-patient?  Yes      No     
  

Did the individual die?      Yes      No      If yes, date: ___   
 

Will a worker’s compensation claim be filed?               Yes      No    

NOTE: Attach any police reports or related diagrams to this report. 

SIGNATURES 
I have reviewed this report and agree that all the supplied information is accurate 

Affected individual (print) Affected individual (signature) Telephone Number Date 

    

 
 
This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes. 
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INSTRUCTIONS:  
 

Complete all sections below for incidents involving property/equipment damage, fire, spill or release.   
Do NOT leave any blanks. 

Attach this form to the IR FORM completed for this incident. 
 

Incident Report Number: (From the IR Form)  

TYPE OF INCIDENT (Check all that apply) 

Property Damage    Equipment Damage      Fire or Explosion      Spill or Release      

INCIDENT DETAILS 
Results of Incident: Fully describe damages, losses, etc. 

 
              
 
              
 
              
 

Response Actions Taken: 

 
              
 
              
 
              
 

Responding Agency(s) (i.e. police, fire department, etc.) Agency(s) Contact Name(s) 

  

DAMAGED ITEMS (List all damaged items, extent of damage and estimated repair cost) 
Item: Extent of damage: Estimated repair cost 

   

   

   

SPILLS / RELEASES (Provide information for spilled/released materials) 

Substance Estimated quantity and duration Specify Reportable Quantity (RQ) 

       Exceeded?  Yes     No     NA     

FIRES / EXPLOSIONS (Provide information related to fires/explosions) 

Fire fighting equipment used?   Yes     No     If yes, type of equipment:          

NOTIFICATIONS 
Required notifications Name of person notified By whom Date / Time 

Client:    Yes     No       

Agency:   Yes     No       

Other:   Yes     No       

Who is responsible for reporting incident to outside agency(s)?      Tt     Client    Other    Name:   

Was an additional written report on this incident generated?      Yes     No     If yes, place in project file. 

 



 TETRA TECH, INC. 
 INCIDENT FORM IR-C 

Form IR - C   Page 1 of 3 Revision Date 9/06 

 
 

INSTRUCTIONS:  
 

Complete all sections below for incidents involving motor vehicle accidents.  Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident. 

 

Incident Report Number: (From the IR Form)  

INCIDENT DETAILS 
Name of road, street, highway or location where accident occurred Name of intersecting road, street or highway if applicable 

  

County City  State 

   

Did police respond to the accident? Did ambulance respond to the accident? 

    Yes     No          Yes     No      
Name and location of responding police department Ambulance company name and location 

 

Officer’s name/badge #  
 

Did police complete an incident report? Yes     No       If yes, police report number:                             
Request a copy of completed investigation report and attach to this form. 

VEHICLE INFORMATION 

How many vehicles were involved in the accident?      (Attach additional sheets as applicable for accidents involving more than 2 vehicles.) 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

Vehicle Owner / 
Contact Information  Vehicle Owner / 

Contact Information    

Color  Color  

Make  Make  

Model  Model  

Year  Year  

License Plate #  License Plate #  

Identification #  Identification #  

Describe damage to vehicle number 1 Describe damage to vehicle number 2 

  

Insurance Company Name and Address Insurance Company Name and Address 

  

Agent Name  Agent Name  

Agent Phone No.  Agent Phone No.  

Policy Number  Policy Number  



 TETRA TECH, INC. 
 INCIDENT FORM IR-C 

Form IR - C   Page 2 of 3 Revision Date 9/06 

 
DRIVER INFORMATION 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

Driver’s Name  Driver’s Name  

Driver’s Address  Driver’s Address  

Phone Number  Phone Number  

Date of Birth  Date of Birth  

Driver’s License #  Driver’s License #  

Licensing State  Licensing State  

Gender Male     Female      Gender Male     Female      
Was traffic citation issued to Tetra Tech driver?    Yes     No        Was traffic citation issued to driver of other vehicle?   Yes     No     
Citation #  Citation #  

Citation Description  Citation Description  

PASSENGERS IN VEHICLES (NON-INJURED) 
List all non-injured passengers (excluding driver) in each vehicle. 

Driver information is captured in the preceding section. 
Information related to persons injured in the accident (non-Tt employees) is captured in the section below on this form. 

Injured Tt employee information is captured on FORM IR-A 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

How many passengers (excluding driver) in the vehicle?      How many passengers (excluding driver) in the vehicle?      

Non-Injured 
Passenger  Name and 
Address 

 
Non-Injured 
Passenger  Name and 
Address 

 

Non-Injured 
Passenger  Name and 
Address 

 
Non-Injured 
Passenger  Name and 
Address 

 

Non-Injured 
Passenger  Name and 
Address 

 
Non-Injured 
Passenger  Name and 
Address 

 

INJURIES TO NON-TETRATECH EMPLOYEES 
Name of injured person 1 Address of injured person 1 

  

Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality? 

 Male     Female        Yes     No      Yes     No      Injured     Died     
Name of injured person 2 Address of injured person 2 

  

Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality? 

 Male     Female        Yes     No      Yes     No      Injured     Died     
OTHER PROPERTY DAMAGE 

Describe damage to property other than motor vehicles 

 

Property Owner’s Name Property Owner’s Address 

  

 



 TETRA TECH, INC. 
 INCIDENT FORM IR-C 

Form IR - C   Page 3 of 3 Revision Date 9/06 

 
 

COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED 

 

 



 TETRA TECH EM INC. 

 FIELD AUDIT CHECKLIST 

Project Name:  ________________________________  Project No.:  _______________________  

Field Location:  _______________________________  Completed by:  _____________________  

Project Manager:  ________________________ Site Safety Coordinator: _____________________  

General Items In Compliance? 

Health and Safety Plan Requirements Yes No NA 

1 Approved health and safety plan (HASP) on site or available    

2 Names of on-site personnel recorded in field logbook or daily log    

3 HASP compliance agreement form signed by all on-site personnel    

4 Material Safety Data Sheets on site or available    

5 Designated site safety coordinator present    

6 Daily tailgate safety meetings conducted and documented    

7 On-site personnel meet HASP requirements for medical examinations, fit 
testing, and training (including subcontractors) 

   

8 Compliance with specified safe work practices     

9 Documentation of training, medical examinations, and fit tests available 
from employer 

   

10 Exclusion, decontamination, and support zones delineated and enforced    

11 Windsock or ribbons in place to indicate wind direction    

12 Illness and injury prevention program reports completed (California only)    

Emergency Planning    

13 Emergency telephone numbers posted    

14 Emergency route to hospital posted    

15 Local emergency providers notified of site activities    

16 Adequate safety equipment inventory available    

17 First aid provider and supplies available    

18 Eyewash stations in place    

Air Monitoring    

19 Monitoring equipment specified in HASP available and in working order    

20 Monitoring equipment calibrated and calibration records available    

21 Personnel know how to operate monitoring equipment and equipment 
manuals available on site 

   

23 Environmental and personnel monitoring performed as specified in HASP    

Form AF-1 Page 1 of 2 



 TETRA TECH, INC. 

 FIELD AUDIT CHECKLIST (Continued) 

Form AF-1 Page 2 of 2 

 
Safety Items In Compliance? 

Personal Protection Yes No NA 

1 Splash suit    

2 Chemical protective clothing    

3 Safety glasses or goggles    

4 Gloves    

5 Overboots    

6 Hard hat    

7 Dust mask    

8 Hearing protection    

9 Respirator    

Instrumentation    

10 Combustible gas meter    

11 Oxygen meter    

12 Organic vapor analyzer    

Supplies    

13 Decontamination equipment and supplies    

14 Fire extinguishers    

15 Spill cleanup supplies    
Corrective Action Taken During Audit: 

Corrective Action Still Needed: 

Note:  NA = Not applicable 

______________________________________ ______________________________________  
Auditor’s Signature Site Safety Coordinator’s Signature 

______________________________________ 
Date 



 TETRA TECH EM INC. 

 ACCIDENT AND ILLNESS INVESTIGATION REPORT 

To: ______________________________________ 
 Subsidiary Health and Safety Representative 

Cc: ______________________________________ 
 Workers Compensation Administrator 
Project name: ______________________________ 

Project number. ____________________________ 

Prepared by: ________________________________  

Position: ___________________________________  

Office:_____________________________________  

Telephone number:___________________________  

Fax number:  _______________________________  

Information Regarding Injured or Ill Employee  

Name: ___________________________________  Office: ____________________________________

Home address: _____________________________  Gender:  M   F  No. of dependents: ________

_________________________________________  Marital status: ______________________________

Home telephone number: ____________________  Date of birth: _______________________________

Occupation (regular job title): _________________  Social Security Number: ______________________

Department: _______________________________   

Date of Accident: __________________________  

Time Employee Began Work: _______________  

Time of Accident:    a.m.    p.m.  

 Check if time cannot be determined 

Location of Accident 

Street address: ____________________________________________________________________________  

City, state, and zip code: ____________________________________________________________________  

County: _________________________________________________________________________________  

Was place of accident or exposure on employer’s premises?    Yes      No  

Information About the Case 

What was the employee doing just before the incident occurred?: Describe the activity, as well as the tools, 
equipment, or material the employee was using.  Be specific.  Examples: “climbing a ladder while carrying roofing materials”; 
“spraying chlorine from hand sprayer”; "daily computer key-entry." 

 

What Happened?:  Describe how the injury occurred.  Examples: "When ladder slipped on wet floor, worker fell 20 feet"; 
"Worker was sprayed with chlorine when gasket broke during replacement"; "Worker developed soreness in wrist over time." 

 

 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes. 

Form AR-1 Page 1 of 4 



 TETRA TECH EM INC. 

 ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes. 

Form AR-1 Page 2 of 4 

Information About the Case (Continued) 
What was the injury or illness? Describe the part of the body that was affected and how it was affected; be more specific than 
"hurt," "pain," or "sore." Examples "strained back"; "chemical burn, right hand"; "carpal tunnel syndrome, left wrist." 

 

Describe the Object or Substance which Directly Harmed the Employee: Examples: "concrete floor"; "chlorine"; 
"radial arm saw."  If this question does not apply to the incident, enter a NA. 
 

Did the employee die?   Yes     No   Date of death:   
Was employee performing regular job duties?   Yes     No  
Was safety equipment provided?   Yes     No  Was safety equipment used?   Yes      No  
Note:  Attach any police reports or related diagrams to this accident report. 

Witness(es): 

Name:  __________________________________________________________________________________  

Company:  _______________________________________________________________________________  

Street address:  ___________________________________________________________________________  

City:     State:     Zip code:  ______________  

Telephone number:  ________________________________________________________________________  

Name:  __________________________________________________________________________________  

Company:  _______________________________________________________________________________  

Street address:  ___________________________________________________________________________  

City:     State:     Zip code:  ______________  

Telephone number:  ________________________________________________________________________  

Medical Treatment Required?         Yes       No                First Aid only 

Name of physician or health care professional:   _________________________________________________  

If treatment was provided away from the work-site, where was it given?   

      Facility name: _________________________________________________________________________  

      Street address:  ________________________________________________________________________  

      City:     State:     Zip code:  ______________  

      Telephone number:  _____________________________________________________________________  

Was the employee treated in an emergency room?      Yes       No 



 TETRA TECH EM INC. 

 ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes. 

Form AR-1 Page 3 of 4 

Was the employee hospitalized overnight as an in-patient?      Yes       No 

Corrective Action(s) Taken by Unit Reporting the Accident: 

 

Corrective Action Still to be Taken (by whom and when): 

 

Name of Tetra Tech employee the injury or illness was first reported to: ___________________________  

Date of Report: ___________________________  Time of Report: ___________________________  

I have reviewed this investigation report and agree, to the best of my recollection, with its contents. 

_________________________________________    
Printed Name of Injured Employee Telephone Number 

_________________________________________    
Signature of Injured Employee Datee 

The signatures provided below indicate that appropriate personnel have been notified of the incident. 

Title Printed Name Signature Telephone Number Date 

Project or Office Manager     

Site Safety Coordinator     

 



 TETRA TECH EM INC. 

 ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality of the 
employee to the extent possible while the information is being used for occupational safety and health purposes. 

Form AR-1 Page 4 of 4 

To be completed by the Subsidiary Safety and Health Representative:  

Classification of Incident:   

  Injury        Illness 

Result of Incident: 

  First Aid Only   

 Days Away From Work  

 Remained at Work but Incident Resulted in Job Transfer or Work Restriction  

 Incident Involved Days Away and Job Transfer or Work Restriction  

 Medical Treatment Only 

No. of Days Away From Work _______________________________________________________________  

Date Employee Left Work __________________________________________________________________  

Date Employee Returned to Work _____________________________________________________________  

No. of Days Placed on Restriction or Job Transfer:   

OSHA Recordable Case Number______________________________________________________________  

 
To be completed by Human Resources: 
SSN:  ____________________________________________________________________________________ 

Date of hire: _______________________________  Hire date in current job:  _______________________ 

Wage information:   $ ____________  per    Hour      Day      Week     Month 

Position at time of hire: ______________________________________________________________________ 

Current position: ___________________________  Shift hours: _________________________________ 

State in which employee was hired:_____________________________________________________________ 

Status:      Full-time   Part-time Hours per week: _________ Days per week: ________ 

Temporary job end date: _____________________________________________________________________ 
 

To be completed during report to workers’ compensation carrier: 

Date reported: _____________________________  Reported by: _______________________________ 

Confirmation number:   

Name of contact:   

Field office of claims adjuster:   
 



 TETRA TECH EM INC. 

 HEALTH AND SAFETY PLAN COMPLIANCE AGREEMENT 

Project Name:  _________________________________________________________________ 

Project Number:  _______________________________________________________________ 

I have read and understand the health and safety plan indicated above and agree to comply with 
all of its provisions.  I understand that I could be prohibited from working on the project for 
violating any of the safety requirements specified in the plan. 
 

 Name Signature Employer Date 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

__________________ ______________________  ___________________ _________ 

Form HSP-4 Page 1 of 1 



 TETRA TECH EM INC. 

 DAILY TAILGATE SAFETY MEETING FORM 

Date: ______________  Time:  ________________  Project No.: ________________  

Client: __________________________________  Site Location:  __________________________  

Site Activities Planned for Today:  _______________________________________________________  

___________________________________________________________________________________  

Safety Topics Discussed 

Protective clothing and equipment: 

Chemical hazards: 

Physical hazards: 

Environmental and biohazards: 

Equipment hazards: 

Decontamination procedures: 

Other: 

Review of emergency procedures: 

Employee Questions or Comments: 

 

Form HST-2 Page 1 of 2 



 TETRA TECH EM INC. 

 DAILY TAILGATE SAFETY MEETING FORM (Continued) 

Form HST-2 Page 2 of 2 

Attendees 

Printed Name Signature 

  

  

  

  

  

  

  

  

  
 
Meeting Conducted by: 

_______________________________________  ______________________________________  
Name Title 

_______________________________________  
Signature 



 TETRA TECH EM INC. 

 DAILY SITE LOG 

Site Name:_______________________________________  Date: ___________________________  
 

  Time 
Name (print) Company In Out 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 
Comments: 

___________________________________________________________________________________  

___________________________________________________________________________________  

___________________________________________________________________________________  

___________________________________________________________________________________  

form-ssc-1_daily_site_log.doc 



 TETRA TECH EM INC. 

 HEALTH AND SAFETY PLAN AMENDMENT 

Site Name:    

Amendment Date:    

Purpose or Reason for Amendment:    

  

  

  

  

Required Changes in PPE:    

  

  

  

  

Action Level Changes:    

  

  

  

  

AMENDMENT APPROVAL 

HSD or Designee       
 Name Signature Date 

Site Safety Coordinator       
 Name Signature Date 

 

Date presented during daily site safety meeting:   

 

Form HSP-Amendment 1



S:\General\WorkCare\HIPAA 2005\HIPAA release-disclosure 2005 nofax.doc   Revised 9/14/2005 
Copyright© by WorkCare™ All Rights Reserved

HIPAA Authorization to Release and Disclose Health Information 

1. Employee/Patient Name:       Date of Birth:       

2. I hereby authorize       located at the following address: 
(healthcare provider) 

                          
(address) (city) (state) (zip) 

to release and disclose all my medical health information (including my medical history diagnostic test results, physical 
examination findings, treatment plans and any other information related to my mental or physical condition) to WorkCare, an  

 occupational health firm contracted by       located at 
 (company) 

 WorkCare South – 300 S. Harbor Boulevard, Suite 600 Anaheim, CA 92805 FAX:  

 WorkCare North – 1320 Harbor Bay Parkway, #115 Alameda, CA 94502 FAX:  

3. I understand that my health medical information may include information concerning drug/alcohol testing, substance abuse, 
mental health or HIV test results–if it’s contained in the medical record held by the provider named above.  I hereby specifically
consent to authorize the release and disclosure of information relating to drug/alcohol testing, substance abuse, mental health or 
HIV test results.  I further understand this authorization does not apply to psychotherapy notes. 

4. My health information may be used or disclosed for the following purposes: 
To determine my medical qualifications to perform the job duty with my employer 
To make pre-employment physical determinations 
To conduct medical surveillance and case management activities for occupational or non-occupational injuries/illnesses 
To provide treatment and coordination of medical care 

5. I understand that I have a right to revoke this authorization at any time by providing written notice to the healthcare provider set 
forth above.  I further understand that the revocation will not apply to information that has already been released pursuant to this 
authorization. 

6. This authorization is effective immediately and shall remain in effect until I am no longer an employee of the employer named
above.

7. I understand that authorizing the disclosure of this health information is voluntary. I can refuse to sign this authorization. I 
further understand that if I refuse to sign this authorization, no health care services will be provided to me and no information
will be furnished to WorkCare.  I understand that if these services are being rendered for occupational health-related purposes,
my employment with the employer named above may be adversely affected 

8. I may inspect or copy the information to be used or disclosed.  I understand that any disclosure of information carries with it the 
potential for re-disclosure by the recipient and the information may not be protected by federal confidentiality rules.  If I have 
any questions about disclosures of my healthcare information, I can contact WorkCare at the above office location. 

9. I have the right to WorkCare’s Notice of Privacy Practices at anytime.  I agree that WorkCare has provided me a copy of its 
Notice of Privacy Practices in either paper form or electronically through its web site at www.workcare.com. 

10. I understand that I have a right to receive a copy of the authorization form after it has been signed.   

Print Employee/Patient Name:       

Signature of Employee/Patient:  Date:  

Please complete with signature and return to WorkCare at the above fax number. 

(714) 922-1029

(510) 748-6915



 

 

ATTACHMENT 1 
HEALTH AND SAFETY PLAN, UNIVERSITY OF CALIFORNIA, BERKELEY, 
RICHMOND FIELD STATION REMEDIATION PROJECT, RICHMOND, CALIFORNIA, 
DATED JULY 19, 2002, PREPARED BY URS CORPORATION 

 

































































































































































































































 

 

APPENDIX B 
JOB SAFETY ANALYSES FOR RICHMOND FIELD 

B1 Excavation Using A Backhoe or Similar Equipment 

B2 Hand Tool Excavation 

B3 Tidal Marsh Planting and Weeding 



















 

 

APPENDIX C  
BEST MANAGEMENT PRACTICES FOR STORMWATER POLLUTION 
PREVENTION REQUIREMENTS

Outdoor Storage of Dry Material 

Stockpile Management 

Wind Erosion Control 



  
July 2003 
 
 
 
 
 
 

 

Outdoor Storage of 
Dry Materials 

 
In response to recent Federal and State water 
quality regulations and requirements, municipalities 
in Contra Costa County have joined to form the 
Contra Costa Clean Water Program (CCCWP). 

The CCCWP consists of the Municipalities of 
Antioch, Brentwood, Clayton, Concord, Danville, El 
Cerrito, Hercules, Lafayette, Martinez, Moraga, 
Oakley, Orinda, Pinole, Pittsburg, Pleasant Hill, 
Richmond, San Pablo, San Ramon, Walnut Creek, 
Contra Costa County and Contra Costa County 
Flood Control and Water Conservation District. 

The Goal of the CCCWP is to control 
discharges of pollutants to municipal storm drain 
systems (and local creeks, the San Francisco Bay 
and Delta). The CCCWP encourages using Best 
Management Practices to effectively eliminate illegal 
discharges and connections. 

The Storm Drain System was built to collect 
and transport rain to prevent flooding in urban 
areas.  Anything that flows or is discharged into the 
storm drain system goes directly into local creeks, 
the San Francisco Bay or Delta without any 
treatment. 

The Sanitary Sewer System collects and 
transports sanitary wastes from interior building 
plumbing systems to the wastewater treatment plant 
where the wastewater is treated. 

Best Management Practices (BMPs) are 
methods and practices such as good housekeeping, 
spill prevention, or treatment measures to prevent or 
minimize pollutant discharges to municipal storm 
drain systems. 

Illegal Discharges or Illicit Connections  
discharge non-storm water to municipal storm drain 
systems and contribute to water pollution. 

 Urban Runoff is rain and any other water that 
passes through and out of developed areas (streets, 
parking lots, roof tops, etc.) into the storm drain 
system and eventually to creeks and other waters. 

 

 

 Keeping pollutants out of our storm drain system 
protects our local creeks, reservoirs, the San 
Francisco Bay and the Delta. Materials swept, blown, 
or washed into the storm drains end up in these open 
waters where they degrade water quality and harm 
aquatic life. In general, wastewater discharged to the 
storm drains is illegal.  
 
In addition to reviewing their own practices, 
municipalities participating in the Contra Costa Clean 
Water Program (CCCWP) have instituted a business 
education campaign and inspection program. 
Inspectors work with contractors and businesses to 
identify and control potential discharge of pollutants 
to the storm drain system. Property and business 
owners are responsible for their contractors’ 
practices. 
 
 

 
some of the pollutants that get into the storm drain 
system. Stockpiles of galvanized metal products are 
concentrated sources of pollutants. 
  
All businesses can apply common sense practices to 
minimize or eliminate their contribution to 
stormwater pollution. Some such practices related to 
outdoor storage of dry materials are identified on the 
reverse side of this page.   
 
If you need additional information concerning 
stormwater pollution and its prevention contact your 
local program representatives at 1-888-BAY-WISE.  
 
Used with permission of the Alameda Countywide Clean Water Program 

 

Stormwater runoff from 
outdoor materials storage 
areas contributes to urban 
runoff pollution. Sediment, 
metals, landscape waste, 
grease, automotive fluids, 
and concrete products are  



 

Best Management Practices  
Follow these BMPs to control pollutant discharges.  The objectives are: 1) to keep pollutants from 
contacting rain, and 2) to keep pollutants from being dumped or poured into the storm drains.  The goal 
is "only rain in the storm drain." 

 • Keep rainfall from directly contacting dry materials stored outdoors by doing 
any of the following: ** 

 

  

 

 
- move storage indoors 

-  cover the outdoor areas with a roof 
-    move materials into a shed 

-    cover the outdoor areas with plastic 
sheeting or a tarp, and secure with 
weighted tires or sand bags 

 

 

 • Store dry materials on a mounded area, on a pallet, or in a bermed area to 
keep rain from running onto or through the storage area. 

 

 • Sweep the area frequently; dispose of debris in the garbage.  

 • Keep dumpster areas free of litter and keep lids closed.  

 • Do not use the area for washing; wash water from cleaning operations must 
be discharged to the sanitary sewer.  Contact the local wastewater treatment 
plant. 

 

 • Stencil storm drain inlets with "No Dumping, Drains to Bay" message. 
 

 
 

 

 
** Check with local building, zoning, and fire departments concerning indoor storage requirements. 
 
REFERENCE:  ACCWP Best Management Practices for Industrial Storm Water Pollution Control booklet, 1994. 



















 

 

APPENDIX D 
ANALYTICAL RESULTS FOR RFS UPLAND AREA PYRITE CINDERS SOIL 
SAMPLING 



Draft Interim Soil Management Plan Page 1 of 1 
RFS, UC Berkeley 

TABLE D-1.  ANALYTICAL RESULTS FOR PYRITE CINDERS SOIL SAMPLES FROM THE RFS UPLAND AREA (ALL RESULTS MG/KG) 
Interim Soil Management Plan, Richmond Field Station, Richmond, California 

Analyte 
Sample ID 
05060C180 

Sample ID 
05060C164 

Sample ID 
05060C112 

Sample ID W. 
PERI-METER 

COMP 3 
Sample ID 
RFSPC001 

Sample ID 
RFSPC002 

Sample ID 
RFSPC003 Avg. 

95% 
UCL TTLC

Construction 
Worker  
H-SSTLa 

Commercial/ 
Industrial 
Worker 
H-SSTLa 

Arsenic 23 38 110 44 71 66 70 60 86 500 120 27.3 
Copper 540 420 820 490 580 760 910 646 811 2,500 98,900 75,900 
Lead 53 220 260 150 290 74 69 159 247 1,000 750 750 

Mercury 3.9 0.94 0.7 2.1 1.1 0.99 0.88 1.52 2.54 20 494 264 
Zinc 130 230 420 150 350 240 260 254 346 5,000 100,000 100,000 

Sample ID locations: 

05060C180 - One discrete soil sample collected on June 6, 2005 from a small excavation of a tree stump, parking lot east of Bldg. 180. 
05060C164 - One discrete soil sample collected on June 6, 2005 from a hand shovel excavation for a water line north side of Bldg. 164. 
05060C112 - One discrete soil sample collected on June 6, 2005 from area near former transformer pad north of Bldg. 112 (by RFSPC001). 
W. PERI-METER COMP 3 – Composite sample collected November 18, 2005 along the northwest perimeter of Building 155 where cinders were found in near-surface soils next to the 

foundation.  The composited sample consisted of three discrete subsamples collected at various depths between 0 and 12 inches deep from 17 sample locations.  This 
sample probably also contained a small percentage of non-cinder soil, but was predominantly pyrite cinders. 

RFSPC001 - One discrete soil sample collected on July 11, 2006 from area near former transformer pad north of B112. 
RFSPC002 - One discrete soil sample collected on July 11, 2006 from northeast corner of Crow and Owl intersection dig. 
RFSPC003 - One discrete soil sample collected on July 11, 2006 from northeast corner of North field (north of B167). 

Notes: 

a H-SSTLs for construction workers and commercial/industrial workers as reported in Table 3-13 of URS Corporation (2001).   

Avg. Average 
H-SSTL Human health site-specific target level 
ID Identification  
TTLC   Total threshold limit concentration 
UCL   Upper confidence level 
 

Reference: 

URS Corporation.  2001.  “Human Health and Ecological Tiered Risk Evaluation, University of California, Berkeley, Richmond Field Station/Stege Marsh, Richmond, California.”  Final 
Report.  November 21. 
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