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HEALTH AND SAFETY PLAN 

Signature page 
 

This HASP was electronically signed by the Project Manager and Safety Group within the HASP Builder Software. 

Fully approved HASP is printed without a DRAFT watermark. 

Project Name: SJRWP South lmpoundment Remediation 

Project Manager Approval Date: Nathaniel (wells) Richard, 10-14-2022 Safety Group Approval Date: Vicky Pickard, 

10-14-2022 

Project Number: 11215131 
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Emergency Information 
Contact Phone Number  

Local Police 911 Hospital Directions 

 713-637-0014 Directions: 

Fire Department 911 

281-452-5782 

 
1. Head east toward Market St 

Restricted usage road 
Ambulance 911 2. Turn left onto Market St 

  3. Turn right onto Monmouth St 
Local Hospital 281-420-8600 4. Turn right to merge onto 1-10 E 

Houston Methodist Baytown 

Hospital 

4401 Garth Road 

Baytown, Texas 

United States 77521 

 5. Keep right at the fork to continue on TX- 

330 Spur S, follow signs for Baytown 

6. Take the exit toward Wade Rd/Baker Rd 

7. Merge onto Decker Dr 

8. Keep right to stay on Decker Dr 

9. Turn left onto W Baker Rd 
  Pass by Dairy Queen (on the right) 
  10. Turn right 

  Destination will be on the right 

  
Driving Time: 13 mins 

  Driving Distance: 7.9 mi 

National Poison Center 800-222-1222 GHD - HSE Help Line 

Please call (866) 529-4886 and provide: 

• Name and location of caller 

• Description of incident 

• Name of injured person(s) 

• Description of injuries 

• Phone number for return call 

Project Manager 

Nathaniel (wells) Richard 

Work: 225-296-6508 

Cell: 225-454-4363 

Jason Davis 
Cell: 432-413-5156 

GHD Regional S&H Manager 

Vicky Pickard 

Work: 832-485-5215 

Cell: 832-693-1177 

Client Contact 

Brent Sasser 

901-413-6890 

Client Site Contact  

Other Contact 

National Response Center 

Texas Emergency Response 

System 

EPA Environmental Response 

Team 

United States Coast Guard 

GHD Incident Reporting Hotline 

 
Work: 800-424-8802 

Cell: 

Work: 512-424-2138 

Cell: 

Work: 201-321-6600 

Cell: 

Work: 713-578-3000 

Cell: 

Work: 866-529-4886 

Cell: 

Site Health Officer 

Christopher Mattair 

Phone: 720-470-1513 

Person to verify hospital route: Signature: 
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Hospital Driving Directions 

 
1. Head east toward Market St 

Restricted usage road 

2. Tum left onto Market St 

3. Tum right onto Monmouth St 

4. Tum right to merge onto 1-10 E 

5. Keep right at the fork to continue on TX-330 Spur S, follow signs for Baytown 

6. Take the exit toward Wade Rd/Baker Rd 

7. Merge onto Decker Dr 

8. Keep right to stay on Decker Dr 

9. Tum left onto W Baker Rd 

Pass by Dairy Queen (on the right) 

10. Tum right 

Destination will be on the right 
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Medical Clinic Driving Directions 

 
1. Head east toward Market St 

Restricted usage road 

2. Turn left onto Market St 

3. Turn right onto Monmouth St 

4. Turn right to merge onto 1-10 E 

5. Take exit 787 for Crosby - Lynchburg Rd 

6. Turn left onto Crosby Lynchburg Rd/S Main St 

7. Continue straight onto S Main St 

Destination will be on the left 
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1. Introduction 

1.1 GHD Values and Integrity Management Policy 
At GHD, we commit to safe, ethical and respectful business behavior in regard to both the internal conduct of our 

business and our engagement with external stakeholders and the public. The core values of Safety, Teamwork, 

Respect and Integrity will guide all of our activities. We will only seek work and participate in business 

transactions under high standards of corporate ethics and with complete integrity. Our projects will be 

undertaken in a manner that places safety as the top priority, with each of our employees empowered with Stop 

Work Authority throughout the execution of project work. GHD expects that all of its projects will be undertaken 

in an environment of teamwork and mutual respect, free from discrimination, harassment, bullying or other 

inappropriate behavior. We foster an open environment in which our people can report any improper practices 

or behavior without fear of reprisal. All reported incidents will be investigated promptly with appropriate and 

equitable follow-up. GHD's integrity management policy and guidelines are available at 

http://www.ghdcanada.com/global/about-us/integrity­ management. 

1.2 Purpose 

The purpose of this site specific health and safety plan (HASP) is to provide guidelines and establish procedures for 

reducing and controlling hazard exposure to the public, property, and personnel. The HASP is a living document 

and must continually evolve as site conditions and knowledge of the site activities develop. 

This document has been developed to meet or exceed the requirements set forth by federal, state, and 

provincial legislation. If any procedure outlined in this plan conflicts with federal, state/provincial, and/or 

municipal law, prescribed standards, or client requirements, then the most stringent set of standards applies. 

1.3 Stop Work Authority 
All employees are empowered and expected to stop the work of coworkers, subcontractors, client employees, or 

other contractors if any person's safety or the environment are at risk. No repercussions will result from this 

action. Reporting of unsafe acts/condition (UA or UC) or Stop Work Authority (SWA) is completed with BWise 

and/or the GHD HSE app. Unsafe acts, conditions, stop work authority are now reported via the GHD HSE app. 

The discovery of any condition that would suggest the existence of a situation more hazardous than anticipated results in 

the removal of site personnel from that area and re-evaluation of the hazard and the levels of protection. 

1.4 Short Service Employee 
The Employee is considered a Short Service Employee (SSE) if he/she has less than 6 months experience with 

his/her present employee, or in his/her present role. The individual is required to wear a fluorescent 

orange hardhat, as an obvious indicator of SSE status. Training and mentoring allows them to gain knowledge 

and experience in procedures and methods. In order for a new employee to work in the field, the 

following minimum training requirements must be met: 

1. GHD New Employee Safety & Health Orientation training (on-line). 

2. GHD HAZCOM (US)/WHIMIS (Canada)(on-line). 

3. On-boarding completed with Human Resources. 

4. Compliance training defined on the QSF-20 as it applies to field work to be conducted. 

5. Client specific safety training. 

http://www.ghdcanada.com/global/about-us/integrity
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A SSE's primary mentor is their direct Supervisor. GHD Supervisors are responsible for ensuring that a SSE 

completes the safety, field method, and quality training as appropriate to the work they are assigned. A SSE 

requires an On-site Mentor for all fieldwork. The On-site Mentor must have experience in the work they are 

mentoring and they are responsible for the close monitoring of the SSE. 

Project team SSE make-up requirements are: 

– A one-person project team cannot be a SSE. 

– A two-person to four-person project team can have only one SSE. 

– A five-person or more project team cannot have more than 20 percent SSE without a written variance from the 

GHD Corporate Manager of Safety & Health. 

New hire employees that can provide sufficient documentation supporting previous experience in working 

under HSE program(s) similar to GHD's may be exempt from GHD's SSE program These exemptions are 

handled on a case-by-case basis and must be authorized by one of the following staff: the Corporate 

Manager of Safety & Health or a Senior Regional Safety & Health Manager. 

Details of the exemptions are covered in the full SSE Policy. 

Clients may define specific SSE requirements for work at their facility or on their project. It is the 

responsibility of the Project Manager to communicate a client's specific requirements to the appropriate staff 

within GHD and project subcontractors. Client-specific SSE standards shall be posted on the Safety & 

Health Portal SSE Folder. 

1.5 Project Management And Safety Organization 

Project Manager - GHD - Nathaniel (wells) Richard 

The GHD Project Manager (PM) is responsible for the overall implementation, review, and approval of the 

HASP, and for ensuring that all safety and health (S&H) responsibilities are carried out. The PM will also 

ensure that appropriate resources are provided to support the project. 

Site Supervisor - GHD - Jason Davis 

The Site Supervisor (SS) is responsible for: 

– Ensuring that the HASP is reviewed, approved, and implemented. 

– Communicating site requirements to site project personnel and subcontractors through site orientation. 

– Consulting with the client/site representative regarding appropriate changes to the HASP. Conducting a daily 

tailgate safety meeting that communicates the site specific hazards. This meeting must be documented on 

the Tailgate Safety Meeting form in the appendix. 

– Ensuring that all necessary clean-up and maintenance of safety equipment is conducted by project personnel. 

– Verifying emergency phone numbers and services, including hospital and clinic locations. 

– Completing, filing, and correctly submitting the forms attached to the HASP, including daily tailgate meetings, 

job safety analysis, and daily inspection checklists. 

– Implementing risk-based safety procedures on all activities and enforcing safe work practices for project 

employees 

– Observing ill effects on any crew member, especially those symptoms caused by cold/heat stress or chemical 

exposure. 

– Overseeing the safety of visitors who enter the site. 

– Maintaining communication with the client site representative(s) and/or government inspectors/agencies. 

– Providing and enforcing the use of safety equipment, personal protective equipment (PPE), and other items 

necessary for employee or community safety. 



 

GHD I HASP I 3 

– Conducting job site inspections as a part of quality assurance for safety and health. 

– Ordering the immediate shutdown of site activities in case of a medical emergency, unsafe condition, or 

unsafe practice. 

– Reporting safety and health concerns to site and/or project management as necessary. 

Regional HSE Manager GHD - Vicky Pickard 

The Regional HSE Manager is a full time GHD employee who is trained as a safety and health professional  and 

serves in a consulting role to the PM and SS regarding potential safety and health issues. The HSE Manager 

or trained designee must review, coordinate required changes with PM and provide the final approval of the 

HASP prior to work beginning on site. 

Site personnel 

All employees have a role in GHD's HSE program and a responsibility to implement the program. GHD 

personnel are responsible for: 

– Engaging in all aspects of their tasks and jobs when they are prepared to do the job safely, well rested, and 

mentally prepared for work. 

– Utilizing the STAR process before initiating work. 

– Implementing Stop Work Authority for any operations that may cause injury, illness, or unsafe conditions to 

employees, subcontractors, or others. 

– Assisting in the development and revision of Job Safety Analysis (JSA) forms that are appropriate to their current 

scope of work. 

– Use, inspect and maintain PPE as required by JSA and site conditions. 

– Preparing, submitting, and reviewing safety observations using the GHD HSE app or appropriate forms 

– Inspecting tools and other equipment before each use or as manufacturer dictates and documenting any 

defects. 

– Correcting job site hazards when possible without endangering life or health. 

– Reporting safety and health concerns to the SS, PM, HSE Manager, or SHO (if appointed). 

Subcontractors 

Subcontractors are responsible for: 

– Developing and implementing their own HASP and complying with its contents. 

– Attending an initial site orientation and subsequent safety meetings. 

– Ensuring that their employees adhere to all site personnel requirements. 

– Submitting required documentation to the SS regarding federal, state, or provincial requirements before beginning 

any work. 

– Obtaining approval for the use of GHD's equipment. 

– Observing and obeying all GHD/client requirements as well as any specific direction given by GHD's management 

team. 

– Wearing any personal protective equipment required by their HASP and GHD at all times. 

– Meeting all governing legislation/regulation/industry standards for equipment used on GHD projects. 

– Verifying that all subcontractor employees have required training, medical clearance, and substance abuse testing 

as required by project. 

– Not being in possession or under the influence of alcohol, incapacitating drugs, or medications. 

In the event of conflicting safety procedures or requirements, personnel must implement those safety practices 

that afford the highest level of safety and protection. In addition, noncompliance with safety and health policies 
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and procedures may subject the subcontractor to disciplinary action up to and including termination of their 

contract with GHD. 

Equipment Operators 

All equipment operators must meet all the requirements of site personnel listed above and are responsible for 

the safe operation of heavy equipment. Operators are responsible for conducting documented daily inspections 

on their equipment to ensure safe performance. Brakes, hydraulic lines, backup alarms, and fire extinguishers 

must be inspected routinely throughout the project. Equipment will be taken out of service if an unsafe condition 

occurs. Daily inspections must be provided to the GHD site supervisor prior to the equipment being used. 

Authorized Visitors 

Authorized visitors, as approved by Nathaniel (wells) Richard, are provided with all relevant information regarding 

site operations and hazards as applicable to the purpose of their visit. Visitors may be required to be accompanied 

by authorized personnel. 

1.6 Site Safety And Health Officer 
The site safety and health officer (SHO) Christopher Mattair (cra\cmattair) is responsible for assisting in the 

communication of site requirements to site project personnel and subcontractors and for carrying out the health 

and safety responsibilities include the ones listed under the site supervisor. The SHO has prior experience in 

working at similar sites. The SHO operates under the supervision of the PM, SS, and HSE Manager. 

1.7 Recordkeeping 
The SS shall establish and maintain records of all necessary and prudent monitoring activities as described below: 

– Name and job classification of the employees involved on specific tasks. 

– Air monitoring/sampling results and instrument calibration logs. 

– Records of training acknowledgment forms (site specific training, toolbox meetings, etc.). 

– Documentation of site inspections, results of inspections, and corrective actions implemented. 

– Emergency reports describing any incidents or accidents. 

1.8 Site HASP Amendments 
Any change to the scope of work must be evaluated for its impact on the overall health and safety of the project 

and associated personnel. A minor change is one that adjusts already-documented hazards within the HASP and 

does not expose site personnel to chemicals above exposure limits, such as the introduction of a new JSA, or 

PPE that does not involve a change in respiratory protection. Amendments must be documented on the Site 

Health and Safety Plan Amendment Form located in Appendix, in addition to notifications to key personnel. 

Significant changes to the scope of work require a rewrite by the PM and review/approval of the HASP by a HSE 

Manager. 

1.9 Training Requirements 
All personnel conducting work at this site shall have completed the appropriate safety and health training, as 

applicable to their job/task duties as it relates to the GHD Tiered Training System. The required training is 

referenced throughout the HASP and identified on each JSA form 
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1.10 Site Specific Training 
An initial site specific training session or briefing shall be conducted by the PM or SS prior to commencement of 

work activities. During this initial training session, employees shall be instructed on the following topics:  

– Personnel responsibilities 

– Content and implementation of the HASP 

– Site hazards and controls 

– Site specific hazardous procedures (e.g., drilling, excavations, etc.) 

– Training requirements 

– PPE requirements 

– Emergency information, including local emergency response team phone numbers, route to nearest hospital, 

incident reporting procedures, and emergency response procedures 

– Instruction in the completion of required inspections and forms 

– Location of safety equipment, such as portable eyewash, first aid kit, fire extinguishers, etc. 

The various components of the project HASP will be presented, followed by an opportunity to ask questions to 

ensure that each attendee understands the HASP. Personnel will not be permitted to enter or work in potentially 

contaminated areas of the site until they have completed the site specific training session. Personnel 

successfully completing the training session shall sign the HASP Acknowledgement Form, which is presented as 

an Appendix. 

In addition to the initial site briefing conducted at the commencement of the project, supplemental brief safety 

meetings shall be conducted by the SS to discuss potential safety and health hazards associated with upcoming 

tasks and necessary precautions to be taken. 

1.11 Safety Meeting/ HASP Review 
"Tailgate" safety meetings will take place each day prior to beginning the day's work. All site personnel will 

attend these safety meetings conducted by the SS. The safety meetings will cover specific safety and 

health issues, including the appropriate JSAs, site activities, changes in site conditions, and a review of 

topics covered in the site specific pre-entry briefing. The safety meetings will be documented each day with 

written sign in sheets containing a list of topics discussed. To assist with the compliance of documentation 

of the Tailgate safety meetings, there is a Tailgate Safety Meeting form located in the Appendix. 

1.12 Fatigue Management 
GHD employees and subcontractors are responsible for ensuring they are both physically and mentally fit 

to perform their job functions safely as part of GHD's Fatigue Management Program. GHD will use the 

following control measures to minimize fatigue during the project: 

– Alter the work schedule to reduce the overall time a worker will perform physically demanding work. 

– Monitoring employee behaviors for signs of fatigue. 

– Eliminate or reduce where practicable the need to work extended hours, night shifts, or overtime. 

– Use work-rest patterns during repetitive tasks to control fatigue and increase mental fitness. 

GHD's work/rest balance requirements are referenced based on weight of the vehicle. Less than 10,000 

lbs/4536 kg (passenger cars, pickup trucks, SUV) will follow the following guidelines: 

– Maximum working time and/or driving and working time within one work day: 14 hours (extendable up 

to 16 hours if drive time< 4 hours and/or airplane travel is involved; this approach can be taken three times in a 7 

day period) 
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– Maximum continuous drive time: 3 hours followed by a 15 minute break 

– Maximum drive time per day: 9 hours (extendable up to 10 hours twice in 7 day period) 

Employees that drive vehicles greater than 10,000 lbs/4,536 kg must meet the requirements of the 

transportation agency for which they work and travel. 

Management, as represented by an employee's manager, Project Manager or any Principal, may grant a 

documented variance to the standard work/rest balance for specific employees for a period covering no 

longer than one week. Additional variances can be issued after for each week. For further information see 

Fatigue Management Program on the portal. 

1.13 Management Of Change 
Safety incidents are known to occur when key changes are not communicated to all stakeholders related to a 

project. Management of Change is covered by the GHD Quality Manual Section 7.3.7 Control of Project Changes 

and is documented using QSF-006 Management of Change Form (see Appendix). 

The types of changes that are to be documented and communicated are: 

– Project management/Resources (key personnel) 

– Equipment 

– Safety - this would not include daily changes to JSA when dirtied in the field. 

– Field Operations/SOP 

Form QSF-006 is the tool to document and communicate the change. The completed QSF-006 is to be filed in the 

GHD field folder of the project file. 

1.14 Field Notes 
All activities undertaken in the field must be correctly and completely recorded in bound field books, Quality 

System Field Data Record forms (QSF 200, QSF 400, and QSF 500 Series D), or in some other GHD approved 

format (i.e., electronically, loose paper). All records will be kept in the GHD approved format specified for the 

activities undertaken. The formats have been established to ensure completeness and to provide consistency 

amongst the field staff regardless of which office they are from. Refer to Section 7 - Control of Monitoring and 

Measuring Equipment of the GHD Quality System Manual and Section 3.4.1- Field Notes of the GHD Field 

Training Manual for more information regarding field note content requirements. 

These field notes may be called as evidence in a court of law. 

In addition to the formal field notes, field personnel are expected to keep running tables that summarize the field 

activities so that when questioned at any time during the project, a detailed status of the work completed and that 

yet to be done can be provided. These lists also serve as checklists to confirm that the correct number and 

sequence of samples, wells, boreholes, etc. have been collected or completed. 

Upon completion of each project, all of the field documentation is brought back and suitably stored at the GHD 

office in which the field staff who performed the field work are located. 

GHD demands that all field note entries are factual and accurate. Everyone recognizes that errors and omissions will be 

made on occasion. While GHD does not condone a level of effort that is incomplete or inaccurate, it is recognized that it may 

happen and most of our clients will understand these situations. However, anyone who is caught falsifying any record, 

no matter how small, will be immediately dismissed. 
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2. History & Scope 

2.1 Site History/Background 

LOCATION 

The SJRWP Site is located in Harris County, Texas, east of the City of Houston, between two unincorporated areas 

known as Channelview and Highlands. The Southern lmpoundment is approximately 20 acres in size and is 

located on a small peninsula that extends south of the Interstate Highway 10 (1-10) bridge. A vicinity map is 

shown on Figure 1, the SJRWP Site is depicted on Figure 2, and the Southern lmpoundment excavation areas are 

shown on Figure 3. Figure 4 shows the work site and job trailer location for Season 1. Figure 5 shows the work 

site and job trailer location for Season 1. Figure 6 shows the route from the work site to Interstate 1-10. 

The work site has one excavation area north of the Glendale Boat Works (Glendale) and three overlapping 

excavation areas south of Glendale: 

– Northeast (north of Glendale) Season 1 

– North Central (south of Glendale) Season 1 

– South Central (south of Glendale) Season 2 

– Southwest (south of Glendale) Season 2 

BACKGROUND 

The Southern lmpoundment was constructed in the mid-1960s and used at that time for disposal of solid and 

liquid pulp and paper mill material. Anthropogenic waste including fragments of glass and ceramic, asphalt 

shingles, brass pipe fitting, plastic, and wood were also identified in soil cores taken from the Southern 

lmpoundment and were reportedly disposed of by third parties after 1972. The primary constituents of concern 

identified within the Southern lmpoundment are polychlorinated dibenzo-p-dioxins and polychlorinated 

dibenzofurans. The entire peninsula south of 1-10 was subject to continuous and significant modification from 

the early 1970s through the 1980s. 

There are several active businesses operating on the peninsula, including Kirby Inland Marine (Kirby), Glendale, 

and Southwest Shipyards. The current work site is located on property owned by Musgrove Towing Service, Inc. 

(Musgrove) and leased to Kirby. Market Street bounds the work site to the east and is the only ingress/egress 

route for the peninsula. Kirby is an operational fleeting facility that maintains barges along the western shoreline 

of the Southern lmpoundment and Kirby's facility operates under the United States Coast Guard Maritime Security 

(MARSEC) system. Contractor personnel will be required to maintain a current Transportation Worker Identification 

Credential (TWIC) card. 

The excavation areas that will be part of the Southern lmpoundment RA activities have been delineated based 

upon soil sampling data from the Remedial Investigation (RI) conducted in 2011 and 2012, the Pre-Design 

Investigations (PDI) conducted in 2018 and 2019, and the Pre-Construction Confirmation Sampling Event (PC-FSE) 

conducted in 2021 and 2022. The PC-FSE was completed prior to the RA to fully delineate the vertical extent of 

overburden located above the zone of impact and the horizontal and vertical extent of impacted soils. Each 

excavation area has been divided into polygons of one-half acre or less which correspond to the soil boring 

results from the RI, PDIs, and PC-FSE which exceeded the 240 nanogram per kilogram (ng/kg) toxicity equivalent for 

mammals(TEQDF,M) clean-up level based on a depth-weighted average (DWA). 

The RA involves excavation of approximately 92,000 cubic yards (cy) of material. Approximately 63,200 cy of this 

material is impacted with 2,3,7,8-tetrachlorinated dibenzo-p-dioxin (dioxin, TCDD) TEQDF,M to a maximum 

depth of 10 feet below ground surface (ft bgs) and will be transported off-site for disposal. As part of excavation 

activities, approximately 28,800 cy of overburden located above the delineated zone of impact within the 

excavation area will be removed and stockpiled for re-use as backfill after impacted soils beneath the 
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overburden has been excavated. Approximately 63,200 cy of clean fill material will need to be imported to bring 

the excavations up to grade. The delineated zone of impact for each polygon area consists of one or more 2-ft 

vertical intervals to be removed as impacted soil during excavation. 

2.2 Scope of Work Tasks 
It is anticipated that the excavation and backfill activities will require two separate seasons, during non-hurricane 

season (November to April) to avoid potential high river water levels and elevated potential for significant 

weather conditions, to complete the RA scope of work. Demobilization activities can extend into May, but 

excavation activities will stop at the end of April. On-site EPA oversight through the duration of the RA is likely. It 

is anticipated during the first season, the Northeast and North Central excavation areas will be completed, 

followed by the South Central and Southwest excavations the second season. Each area will need to be restored 

post-excavation. Additionally, following excavation of the southwest area, the bulkhead will be removed, and the 

area will be restored to pre-excavation conditions. The following details the main elements of each season. 

SEASON 1 

1. Mobilization 

2. Site preparations and clearing including building and concrete pad demolition, temporary facilities, controls, and 

fencing 

3. WTS and effluent tanks construction 

4. Excavation and backfill (estimated to complete the Northeast and North Central excavations) 

5. WTS operation 

6. Transportation and disposal 

7. Restoration 

8. WTS and effluent tanks demobilization 

9. Site demobilization 

SEASON 2 

1. Mobilization 

2. Site preparations and clearing including temporary facilities, controls, and fencing 

3. WTS and effluent tanks construction 

4. Installation of bulkhead along the southwest corner 

5. Excavation and backfill (estimated to complete the South Central and Southwest excavations) 

6. WTS operation 

7. Transportation and disposal 

8. Restoration including replacement of Kirby features such as the concrete pad, storage cover in lieu of the 

demolished building structure, gravel parking lot, and lighting 

9. Removal of bulkhead 

10. WTS and effluent tanks demobilization 

This HASP covers the specific site activities that will be conducted by GHD personnel and their subcontractors. 

These activities listed here, and in the attached JSAs cover the tasks being performed onsite. 

Driving, Site Reconnaissance and Walk through Activities, Mob/Demob of personnel, material, and equipment, 

Oversight of Monitoring Well Installation, Monitoring Well Sampling, Collection of Soil Samples, Collection of Soil 

Samples from an Excavator bucket, Collection of Surface Water Samples, Excavation Oversight, Vacuum Truck 

Operation Oversight, Asbestos Surveys, Decontamination of Sampling Equipment and Personnel, Monitoring 

Well Abandonment, Land Surveying for elevation and location, Soil Boring (Drilling), Derived Waste Drum 
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Moving and Handling, Site lnspection(Construction), Haz/Non-Haz Waste Sampling (Drums), Decommissioning 

and Demolition Oversight Activities 

If site operations are altered or if additional tasks are assigned, an addendum to this HASP shall be developed to 

address the specific hazards associated with these changes. 

All addendums will be required to be developed in conjunction with project management and a GHD safety 

professional. 

3. Chemical Hazards 

3.1 Introduction To Chemical Hazards 
This section identifies and evaluates the potential chemical hazards that may be encountered during the 

completion of this project. These hazards and the anticipated initial exposure levels are based on client data, 

historical data, etc. 

 

Chemical exposures occur via four major routes of entry: absorption, inhalation, ingestion, and injection. A listing 

of the chemical contaminants of concern is found in the Chemical Table (Table 1) and The Safety Data Sheets 

{SDSs}, for chemical products used on site, are also included in the Appendices. Both the Chemical Table and SDSs 

include exposure limits, signs and symptoms of exposure, chemical properties, and physical characteristics. 

3.2 Control Measures 
Before the proper control(s) can be selected, GHD personnel conduct a hazard evaluation of the process, 

activity, or material. A hazard evaluation may include reviewing information from a chemical container label, 

SDS, manufacturer, National Institute for Occupational Safety and Health (NIOSH) website, and other resources 

as needed; identifying route(s) of exposure; and evaluating the process/activity to determine if an exposure 

evaluation is needed. If necessary, a HSE Manager conducts and documents exposure evaluations. 

Exposure to potential on site contaminants/chemicals, such as those listed in Table 1.0 and SDSs, include the 

following methods: 

– Engineering controls such as wetting methods, ventilation, elimination, or substation. 

– Administrative controls such as work rotation, training, or proper hygiene practices (washing facilities). 

– Monitoring air concentrations with appropriate equipment in the breathing zone. 

– Selecting and using personal protective equipment (PPE) such as gloves or respiratory protection. 

JSAs are developed and revised to list the associated hazard controls on a task-specific basis. 

3.3 Safety Data Sheets 
SDSs are documents created by the chemical manufacturer that describe the substance. Some information found on 

an SDS includes: hazardous and physical characteristics, handling requirements, storage and disposal 

information, and signs and symptoms of exposure. 

When working with hazardous chemicals, readily available and up-to-date SDSs are required for each chemical. 

GHD personnel and its subcontractors are responsible for obtaining and maintaining SDSs for their controlled 

products and for products that they are bringing onto site. All projects maintain an inventory of SDS and are 

made readily available to all employees and visitors. 
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3.4 Container Labels 
All hazardous materials, hazardous waste, chemical containers, and chemical storage areas are appropriately 

labeled indicating the chemical identity, hazards present, and any relevant regulatory requirements. Labeling of 

all chemical containers assists emergency personnel and others in identifying hazards if a spill occurs or 

emergency situation arises. 

Chemical container labeling is the responsibility of the individual who fills and/or uses the chemicals. All 

containers into which chemicals are transferred are legibly labeled in the language that can be understood by the 

employees who work with or in proximity (English, French, Spanish, etc.) and include the name of the chemical 

and appropriate hazard warnings. 

3.5 Workers Training 
All employees who may work in proximity to controlled products has and maintains current applicable training  as 

appropriate to client, state, provincial or federal requirements, which may include: HAZCOM, WHMIS, TDG, or 

DOT. Records of training are readily available upon request. 

4. Physical Hazards 

4.1 Introduction To Physical Hazards 
Physical Hazards are factors within the environment that can harm the body without necessarily touching it. 

Vibration and noise are examples of physical hazards. Physical hazards for this site have been identified in 

the following section. If the hazards change due to site conditions or additions to the scope of work, a Stop 

Work must be implemented and the conditions identified to the PM and RHSM. 

In addition, personnel must be aware that the protective equipment identified in the JSA may limit dexterity 

and visibility and may increase the difficulty of performing some tasks. 

4.2 Heavy Equipment 
The following practices are adhered to by personnel operating heavy equipment (such as backhoes, 

excavators, bull dozers, rock trucks) and personnel working in the vicinity of heavy equipment. 

– Heavy equipment is only operated by authorized, qualified operators. 

– All equipment is inspected when equipment is initially mobilized, delivered to a job site, or after it is repaired 

and returned to service, to ensure that it meets all manufacturer and legislative specifications. Documentation 

of maintenance records must be available upon request. 

– The operator inspects the equipment prior to each use and documents the first use on a daily basis. 

Documentation of this daily pre operational inspection is available upon request, and, if required, filed with the 

project files. 

– Ensure operator conducts a 360-degree walk around of the equipment prior to entering the equipment 

– Seat belts/restraining devices are used on heavy equipment that is not designed for stand up operation. 

– Equipment/vehicles that are loaded by crane, excavator, loader, etc. have a cab shield and/or canopy to protect 

the operator. 

– Personnel only ride in equipment that is designed for transporting individuals and have a fully functional seat 

and available restraining devices. "Piggybacking," such as riding on fender steps or any place outside the 

cab, is not allowed. 
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– Personnel are not raised/lowered in buckets. 

– Before leaving the equipment controls, the equipment is in its safe resting position or cribbed in a "dead" or 

neutral position. No controls are abandoned while under load. 

– Before raising any booms, buckets, etc., overhead obstructions are checked. 

– A competent spotter is used when moving heavy equipment, working within 10 feet of a stationary object, 

encroaching overhead utilities clearance minimums, in tight quarters, or with limited visibility. 

– Employees involved in the operation do not wear any loose fitting clothing, as it can be caught in moving 

machinery. 

– Personnel must wear an approved high-visibility safety vest where any vehicular traffic occurs. 

– The work site should be designed to limit the operations being performed in reverse. 

– Working areas are properly delineated to keep unauthorized individuals out. Personnel should never proceed into 

a work zone without making eye contact and receiving authorization from the operator or spotter to cross the path 

of heavy equipment. Authorization is given from outside the blind or crushing zones of the equipment. 

4.3 Drilling Equipment 
GHD field staff should minimize time spent in close proximity to an operating drill rig, including during set-

up/teardown time. It is critical to maintain a safe work distance from the drill rig crew to allow them the 

necessary room to perform their tasks. GHD field personnel should only be near the drill rig when their work 

activity, such as air monitoring, soil sampling, and confirmation of borehole locations, dictates. 

Drill staff are responsible for all activities related to drill rig setup and operations. The drilling contractor briefs 

GHD personnel and crew during the tailgate safety meeting on the rig's critical safety features and identifies 

known hazards when working near the rig. 

The GHD site supervisor ensures the following: 

– All PPE and protective hazard mitigation is in place prior to work starting. 

– JSAs are reviewed and applied. 

– The Daily Pre-Use Inspection checklist is completed by the operator to ensure that the equipment is functioning as 

intended. 

– The emergency switches are functional and verified to be operational during the documented daily equipment 

check. 

– The QSF-019 Property Access/Utility Clearance Data Sheet is signed and that all utility clearances are 

obtained, reviewed, understood, and confirmed before drilling activities begin. 

– No rig operators are wearing any loose fitting clothing, including untied shoe/boot laces, drawstrings, etc., due to 

the potential of being caught in rotating machinery. 

– Overhead hazards including utility lines are checked . 

– Before the mast of a drill rig is raised, the drill rig is first leveled and stabilized with leveling jacks and/or cribbing, the 

drill rig is re-leveled if settling occurs after initial setup, the mast is lowered only when the leveling jacks are down, 

and the leveling jack pads remain deployed until the mast is lowered completely. 

– The work area is properly demarcated with rope, caution tape, and fencing, and marked or posted to keep the area 

clear of pedestrian traffic or spectators. 

– Before leaving the controls, the operator shifts the transmission controlling the rotary drive into neutral and places 

the feed lever in the neutral position. 

– Before leaving the vicinity of the drill, the operator shuts down the drill engine. 
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4.4 Excavations 
All GHD excavation and trenching operations that employees shall enter will be observed by a designated 

competent person. The competent person shall be responsible for evaluating and inspecting excavation and 

trenching operations to prevent possible cave-in and entrapment, and to avoid other hazards presented by 

excavation activities. 

Each employee in an excavation shall be protected from cave-ins by one of three systems: 

– Sloping and benching systems 

– Shoring 

– Shielding systems 

All excavation and trenching operations shall be conducted in accordance and in compliance with OSHA's 

Standards for the Construction Industry, specifically outlined in GHD's Safety and Health Program for excavation 

and trenching activities. At a minimum, the following safety guidelines shall be adhered to while conducting 

excavation and trenching activities: 

– Excavation and trenching operations require pre planning to determine whether sloping or shoring systems 

are required, and to develop appropriate designs for such systems. Also, the estimated location of all 

underground installations must be determined before digging/drilling begins. Necessary clearances must be 

observed. 

– If there are any nearby buildings, walls, sidewalks, trees, or roads that may be threatened or undermined by the 

excavation, or where the stability of any of these items may be endangered by the excavation, they must be 

removed or supported by adequate shoring, bracing, or underpinning. 

– Excavations may not go below the base of footings, foundations, or retaining walls unless they are 

adequately supported or a person who is registered as a Professional Engineer (PE) has determined that they 

will not be affected by the soil removal. Civil engineers or those with licenses in a related discipline and 

experience should be consulted in the design and use of sloping and shoring systems. PE qualifications must 

be documented in writing. 

Access and Egress 

Personnel access and egress from trench and/or excavations are as follows: 

– A stairway, ladder, ramp, or other means of egress must be provided in trenches greater than 4 feet deep and for 

every 25 feet of lateral travel. 

– All ladders shall extend 3 feet above the top of the excavation. 

– Structural ramps used for access or egress of equipment will be designed by a competent person qualified in 

structural design or by a licensed professional engineer. 

Atmosphere Monitoring and Testing 

Air quality is measured using three parameters: oxygen concentration, flammability, and the presence of 

hazardous substances. 

Employees should not be exposed to atmospheres containing less than 19.5 percent oxygen or having a 

lower flammable limit greater than 10 percent, and employees should not be exposed to hazardous levels of 

atmospheric contaminants. 

Whenever potentially hazardous atmospheres are suspected in excavations and trenches, the atmosphere 

shall be tested by a competent person. Detector tubes, gas monitors, and explosion meters are examples of 

monitoring equipment that may be used. 

In the event that an unusual odor or liquid is suspected in excavations and trenches, the competent person 

shall stop work on the site and arrange for an air quality assessment and mitigation, if necessary. 
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Atmospheric testing and monitoring shall be performed bin excavations in or adjacent to landfill areas, in 

areas where hazardous materials are/were stored, or in areas where the presence of hazardous materials 

is suspected. 

Daily Inspections 

The competent person shall perform daily inspections of excavations, the adjacent areas, and all protective 

systems for situations that could potentially result in slope failure. 

Additionally, the competent person shall be aware of the potential for confined space situations and other 

hazardous work conditions. 

The competent person shall inspect, evaluate, and complete the excavation checklist at the following 

intervals: 

– Prior to the start of work, after each extended halt in work, and as needed throughout the shift, as new sections of 

the excavation or trench are opened. 

– After every rainstorm and other natural or man made event that may increase the load on the walls of the 

excavation, or otherwise affect their stability. 

The inspections shall be documented using the GHD Excavation Inspection Checklist attached to this HASP. 

The competent person shall stop the work and instruct all employees to leave the excavation or trench when any 

potential hazards are detected. The competent person has the authority to immediately suspend work if any 

unsafe condition is detected. 

4.5 Utility Clearances - OSHA 
Extreme caution is needed when working around electrical power lines. Electricity flows through metal, wood, 

and many other conducting materials, including human beings. Elevated equipment such as drill rigs, backhoes, 

scaffolding, ladders, etc must remain the required distance away according to the local/state/provincial 

regulations. 

These minimum requirements are: 

Occupational safety and health act 1926.SS0(a){lS) 

Operating voltage of overhead power Operating voltage of overhead power 
safe limit of approach distance for persons 

and equipment 

 <50 kv 10 feet 

 >50 kv 20 feet 

For lines rated over 50 kv, minimum clearance between the lines and any part of the crane or load shall be 

10 feet plus 0.4 inch for each 1 kv, over 50 kv, or twice the length of the line insulator, but never less than 10 feet. 

– If any part of a machine may encroach these parameters, SWA is implemented, a review of the SOW is conducted 

with the PM and RHSM, and a spotter is used. 

– If the client has requirements that exceed the above minimums, then the client requirements are used. 

Underground Utilities 

Underground utilities, if present, are to be clearly marked and identified prior to commencement of work. Follow 

applicable regulations and client requirements with regards to utility-locating requirements (e.g., One Call). 

Personnel involved in intrusive work will: 
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– Confirm proposed excavation(s) and heavy truck routes are not in the area of subsurface utilities. This meeting 

is to be documented. 

– Review and adhere to GHD's Subsurface Utility Clearance Protocol SOP at a minimum. Use air knifing or 

vacuum truck digging techniques inside 5 feet of the outside edge of an underground facility. 

– Pre-clear holes to 120% of the drill diameter to a minimum depth of 5 feet below ground surface. Consider 

pre-clearing to greater depths in close proximity to process piping such as loading racks 

– Locate boreholes a minimum distances of 5 feet perpendicular from utility mark-out lines 

– Complete the Property Access/Utility Clearance Data Sheet (QSF 019) prior to initiating excavation activities. 

– On private property, request that the owner of the service, locate and mark the service. 

– If a service may pose a hazard and cannot be shut off or disconnected, request that the owner of the service 

supervise the uncovering of the service during the work. 

– Identify the work that can be conducted with the assistance of the locator line service, coordinate document 

drawing review, and inspect the site for manholes, catch basins, valve boxes, etc. that may indicate the 

direction/depth of underground installations. Marking indicates only the approximate location of buried lines. 

The following are the Uniform Color Codes for utility locates: 

White proposed excavation 

pink temporary survey marking 

red electrical power lines,cables, conduit and lighting cables yellow gas,oil, steam,petroleum or 

gaseous material 

orange communication, alarm or signal lines,cables or conduit blue potable water 

purple reclaimed water, irrigation and slurry lines green sewers and drain lines 

4.6 Vacuum Truck 
Working around vacuum trucks can be dangerous because of the operator's limited field of vision and the 

noise levels that can be produced by the truck. The following practices shall be adhered to by operators and 

GHD employees when working around vacuum trucks: 

– All vacuum trucks must arrive on site empty of any product in the cargo tank. Product in the tank can cause 

cross contamination and a potentially explosive atmosphere within the tank. 

– Vacuum trucks cargo tank will be depressurized. 

– Before beginning operations, operators shall conduct an inspection and document their findings on the 

inspection checklist. 

– Vacuum trucks shall be operated in accordance with manufacturers specifications. 

– Parking brakes shall always be applied on parked equipment. 

– All personnel shall leave the vacuum truck cab during loading and off loading operations. 

– All personnel around the vacuum truck shall wear hearing protection while the vacuum truck is in operation. 

– Atmospheric air monitoring shall be conducted prior to and during operations involving hazardous materials. 

– The vacuum transfer system shall be bonded to achieve a continuous conductive path from the truck through the 

hose and nozzle to the tank or other container and grounded to earth. Grounding may be achieved by 

connecting to any properly grounded object like a metal building, tank frame, a fire hydrant, or a metal light 

post. 

– Vacuum truck operators shall monitor the transfer operation and be ready to quickly close the product valve 

and stop the pump in the event of a blocked line or release of material. 

– All vacuum trucks being used in the exclusion zone shall remain in the exclusion zone until decontaminated. 
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4.7 Material Handling 
Material handling and storage practices are conducted at the project site. Proper lifting reduces the hazard 

out of moving objects. No one person should handle, lift, or move SO pounds or more by themself. Even if 

the object weighs less than SO pounds, the configuration or shape of the object should be evaluated to see 

if two people should be used to lift the object. 

Manual Lifting 

Consider the following prior to a lift. 

– Establish that you can lift the load safely. 

– Inspect route to be travelled, confirming sufficient clearance. 

– Look for any obstructions or spills. 

– Inspect the object to determine how it should be grasped. 

– Select and use containers with handles where practical. 

– Look for any sharp edges, slivers, or other things that may cause personal injury. 

– Do not move any object that will obstruct your field of vision when transporting the load. 

– When lifting objects, use proper lifting techniques. Position the body so that the weight of the body is 

centered over the feet, which provides a more powerful line of thrust and ensures better balance. Start the lift 

with a thrust of the rear foot. Do not twist. 

General Storage Practices 

Storage of materials and supplies must not create a hazard. General storage area practices include the 

following: 

– Bags, containers, bundles, etc. stored in tiers must be stacked, blocked, interlocked, and limited in height so 

that they are stable and secure against sliding or collapse. 

– All stacked materials, cargo, etc. must be examined for sharp edges, protrusions, signs of damage, or other 

factors likely to cause injury to persons handling these objects. Defects are to be corrected as they are 

detected. 

– Storage areas must be kept free from accumulation of materials that constitute hazards from tripping, fire, 

explosion, or pest harborage. 

– Storage areas have provisions to minimize manual lifting and carrying. Aisles and passageways provide for the 

movement of mechanical lifting and conveyance devices. 

– Stored materials do not block or obstruct access to emergency exits, fire extinguishers, alarm boxes, first aid 

equipment, lights, electrical control panels, or other control boxes. 

– Hazardous materials are stored in accordance with the details outlined in the MSDS, or accepted guidelines 

from reputable agencies. Guidelines include details about the materials reactivity, corrosivity, flammability, etc., 

as well as appropriate signage. 

4.8 Noise 
Hearing protection is required for project activities when working in close proximity to machinery, drilling 

operations, or impact/power tools where noise levels may exceed the decibel range of 85 dBA. 

When hearing a coworker at normal conversation distance is difficult or the noise level is approaching or 

exceeding 85 dBA, hearing protection such as earplugs or muffs must be available/worn by all site 

personnel and visitors that may be exposed to elevated levels of noise. Individuals who wear hearing 

protection are to be adequately trained in the safe use and handling of hearing PPE. 
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GHD employees who have the potential to be exposed to noise exceeding 85dba in the work environment 

will be enrolled in the GHD Hearing Conservation Program. 

4.9 Rigging And Hoisting 
If hoisting and rigging operations occur, the following standards apply as minimum guidelines. 

– Only qualified competent personnel trained in safe rigging procedures are authorized to engage in rigging 

procedures. This includes understanding and use of recognized rigging methods and crane signals. Records of 

Training are available on site. 

– Wire ropes, chains, ropes, and other rigging equipment are inspected prior to each use and as necessary during 

use to ensure their safety. Defective rigging equipment are tagged and immediately removed from service. 

– No equipment is modified or used outside of its intended design. 

– Rigging is not used unless the weight of the load falls within the rigging's manufacturer's safe work operating 

range. This must be verified by the authorized rigger prior to any "pick" or lifting operation. 

– The proper length of rope or chain slings is used to avoid wide angle lifts and dangerous slack. Knotted ropes 

or lengths of ropes reduced by bolts, knots, or other keepers are not used. 

– Tag lines are used during load movements unless they create an unsafe condition. 

– Job or shop hooks and links and other makeshift fasteners are not used. When U bolts are used for eye 

splices, the U bolt is applied so the "U" section is in contact with the dead end of the rope. 

– Wire ropes, chains, ropes, and other rigging equipment are stored where they will remain clean, dry, and 

protected from the weather, traffic, and corrosive fumes. 

4.10 Fall Hazards 
Personnel that will use ladders and have the potential hazard of working on elevated surfaces or platforms 

of 6 feet or greater during project activities shall follow GHD's Safety and Health Program for fall protection. 

The program requirements can be located in the Appendix. The fall protection program includes leading 

edge work, rooftop work, aerial lifts, ladders, and scaffolds. Specific guidelines for portable ladders are 

outlined below. 

The emergency rescue plan for retrieving any worker who has fallen and is suspended in air is to be done 

any way possible without putting other employees in danger. Time is of the essence to prevent the 

development of a life threatening condition, such as orthostatic intolerance or suspension trauma, due to 

being suspended for a period of time. Rescue methods and equipment will be specific to the project site; 

however, the following information provides examples of typical rescue methods/equipment: 

– A scissor lift or articulating boom already on site. 

– Lower/raise worker by an acceptable physical and/or mechanical means (self rescue not acceptable as 

primary rescue method). 

– A rescue team trained in above ground rescue techniques. 

– A rope or cable system to lower employee to ground (requires point of attachment for rigging tackle). 

– A crane man basket setup in advance for rescue. 

4.11 Manlifts/Aerial Lift 
The following should be considered when using manlifts (aerial lifts)/platforms: 

– Lift controls shall be tested and documented using the inspection checklist found in the Appendix of this 

HASP each day prior to use to verify they are in a safe working condition. 

– Belting off to an adjacent pole, structure, or equipment while working from a manlift is not permitted. 
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– Articulating boom and extendible boom platform lifts shall have both platform (upper) and lower controls. 

Controls shall be plainly marked as to their function. Lower level controls shall not be operated unless 

permission is obtained from the personnel working in the lift. 

– If the machine is to be unattended, lower the platform, shut off engine, engage parking brake, and remove key. 

– Never attempt to mount or dismount a moving machine. 

– The insulated portion of the manlift shall not be altered in any way that might reduce its insulating value. 

– Check overhead clearances and note any obstructions. 

– Only proficient operators shall operate an aerial lift. 

– Personal fall protection (e.g., harness and lanyard) shall be worn and attached to an appropriate anchorage 

while in the aerial lift basket. 

– Employees must always stand firmly on the floor of the basket. 

– Boom and load limits specified by the manufacturer shall not be exceeded. 

– Vehicle brakes, outriggers, and wheel chocks should be used when required and/or available. 

– The aerial lift truck shall not be moved when the boom is elevated with people in the basket unless the aerial 

lift is designed to do so (i.e., controls to move truck are located in and may be operated while in the basket). 

In these cases, the movement of the lift truck shall be for work positioning only and not for movement from 

one work location to another. 

4.12 Scaffolding 
Use of scaffolding should be consistent with the following guidelines: 

– No one shall erect, move, dismantle, or alter scaffolding, except under the supervision of a competent person. 

A competent person may recommend changes or alterations of the scaffolding that are as stringent or even 

stricter than regulations to protect employees. 

– Personnel subject to periods of dizziness should not work on a scaffold. 

– A survey shall be made for hazardous conditions in the area where the scaffold will be erected. 

– Scaffolds shall not be altered or moved horizontally while they are in use or occupied. 

– Scaffolds shall not be loaded in excess of the working load they are designed to hold. 

– Footing or anchorage for scaffolds shall be sound, rigid, and capable of carrying the maximum intended load 

without settling or displacement. 

– Scaffolds and their components shall be maintained in a safe condition. Any broken, bent, excessively rusted, 

altered, or otherwise structurally damaged frames or accessories shall be taken out of service. 

– Scaffolds and their components shall be inspected before each work shift and after any incident that could 

affect the structure of the scaffold by the competent person. 

– Scaffolds shall be continually inspected by the users to ensure that the scaffold is maintained in a safe 

condition. Unsafe conditions are to be reported to the supervisor. 

– Scaffolds shall be tied to or securely braced against the structure horizontally and/or vertically as required for 

support. 

– Scaffolds shall be constructed to support at least four times the maximum intended loads. 

– Scaffold platforms shall be equipped with standard guardrails and mid rails, be completely decked with safety 

planks or scaffold decking, and have rigidly secured toe boards on sides and ends as determined by the 

scaffolding competent person. 

– Tools and materials on scaffold platforms must be placed in such a manner that they will not create a tripping 

hazard or become dislodged and fall. 

– Tools, materials, and debris should not be allowed to accumulate in quantities to cause a hazard. 
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– Slippery conditions on scaffolds should be eliminated as soon as possible after they occur. 

– Work on scaffolds shall be suspended during storms or high winds. 

– Windscreens (plastic coverings) shall be inspected to ensure the system can accommodate the anticipated 

wind loads. This system is to be approved by a structural engineer before use as wind can easily topple a 

scaffold system. 

– A ladder or stairway must be used for proper access to a scaffold platform. 

– Personal fall arrest systems are required when erecting, dismantling, or working on scaffolding, unless the 

employee is sufficiently guarded from falling by other fall control measures. 

4.13 Working Near Water 
The procedures outlined in this section are to be implemented by all GHD and subcontractor personnel 

when there is the potential for slipping or falling into water that is greater than 3 feet in depth. Additionally, 

these procedures are to be adhered to when water is flowing and has the potential to carry personnel away. 

– When working in or around water implement the buddy system 

– When working at ground level, a 5 foot "no entry zone" can be established between the work area and the water 

hazard. The no entry zone is to be clearly defined and/or demarcated. Personnel will not be permitted to enter 

into this area unless the other provisions of this section are in place. 

– Standard guardrails are required on any walking/working surface over or near water. 

– Where guardrails are not practical due to impairment of work being performed, other types of safeguarding, 

such as safety harnesses, lifelines, and lanyards may be used (see GHD's Fall Protection SOP). 

– If providing fall protection is not feasible due to the scope of work or location, personnel will be required to wear 

U.S. Coast Guard/Transport Canada approved life jackets or buoyant work vests. Prior to each use and after 

each use, the buoyant work vests and life preservers must be inspected for defects that would affect strength 

and/or buoyancy. Any damaged or defective buoyant work vest or life preserver cannot be used. 

– Call in or make prearranged contacts after each activity posing a drowning hazard is completed. 

– If work on wet or slippery surfaces above water is necessary, non slip tape or other methods are to be used to 

increase traction. 

– Ring buoys with a minimum 90 feet of line must be readily available for emergency operations. The distance 

between buoys cannot exceed 200 feet. 

– Due to the anticipated scope of work, a life saving skiff may be necessary. However, the SS in conjunction 

with the RSHM will evaluate current site conditions to determine if a skiff is required. 

4.14 ATV/UTV Operations 
This section provides the minimum requirements for safe work practices during the operation of all terrain 

vehicles (ATVs) and utility task vehicles (UTVs) (i.e., Kawasaki Mule, Yamaha Rhino, John Deere Gator, etc.) as 

these vehicles are specifically designed for off road use only. These vehicles operate and maneuver differently 

than a passenger vehicle (i.e., cars, trucks, etc.) when driving on uneven terrain and or in muddy, rocky and 

heavily vegetated areas. Personnel having to use such vehicles will be required to be properly instructed and 

trained on the units prior to operation. 

Personnel will be familiar with the operations and maintenance of the units accordingly to the manufacturer's 

"owner's" manual. 

Prior to operating these vehicles, authorized personnel will complete a "daily" pre ride inspection. Remove all 

debris (e.g., mud, weeds) from moving components and perform housekeeping in and around the cab area. Each 

vehicle shall be equipped with a minimum of a 2.5 pound ABC rated fire extinguisher and a high visibility flag that 

is set in a vertical position and extends at least 3 feet above the canopy or roll bar. 
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All authorized personnel shall operate such vehicles in a safe and responsible manner accordingly to the owner's 

manual. Excessive speeding or horseplay will not be tolerated when operating these vehicles. Based on certain 

models and types of vehicles, seat belts are provided and must be worn by the operator and passenger at all 

times. These types of vehicles (model) are susceptible to tipping/rolling over when operations are being 

conducted on steep inclines. Avoid operating across bodies of water (e.g., rivers, creeks) until depth of water 

has been verified and confirmed by the operator. 

Transporting of materials/supplies when using utility task vehicles should be loaded uniformly for weight 

distribution and secured. Refer to the owner's manual for maximum load capacities 

4.15 Electrical Safety 
Employees do not accept unnecessary exposure to hazards, such as working on energized electrical installations. 

When possible, circuits are de - energized according to the GHD Lockout/Tagout program and client 

requirements to achieve safe working conditions. When it is not possible to de- energize circuits, the Workplace 

Electrical Safety Program (WESP) requirements ensure that safe conditions and work practices are implemented. 

The WESP is the electrical safety program that covers all electrical work performed at GHD facilities and work 

performed by GHD at client facilities. It also provides mandatory program requirements and is used in 

conjunction with all other procedures and practices on the site to ensure that electrical work is accomplished 

safely. 

To protect employees from shock and/or arc flash hazards, only individuals who are "qualified" in accordance 

with the NFPA 70E or CSA Z462 Standards will be allowed to perform Arc Flash Hazards Analysis, LOTO, 

diagnostic testing, work on live electrical circuits or perform electrical work on equipment. The term "qualified" 

does not relate to a job title or job assignment, but rather to the activity being performed. Employees who 

perform electrical work must successfully complete the "Electrical Safety for Qualified Persons" training to be 

authorized as "qualified". Only persons who have received this training and are knowledgeable in the 

construction and operation of equipment or a specific work method, and are trained to recognize and avoid the 

electrical hazards that may be present with respect to that equipment or work practice are allowed to perform 

this type of work. Consult the GHD Workplace Electrical Safety Program for additional program requirements 

and permits. 

4.16 Control of Hazardous Energy (Loto) 
Hazardous energy sources may be encountered during the servicing and maintenance of machines and 

equipment, in which the unexpected energization or start-up of the machines or equipment could cause injury to 

employees. 

The minimum performance requirements to control hazardous energy requires that employers develop and 

implement an energy control program. The elements of an energy control program are as follows: 

– Lockout/tagout 

– Employee protection 

– Energy control procedure 

– Protective materials and hardware 

– Periodic inspections 

– Training and communication 

– Energy isolation 

– Employee notification 

Project personnel who are required to conduct operations and maintenance activities that will require the 

isolation of an energy hazard through the use of a lockout/tagout device shall follow the GHD program 
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requirements and written procedures for that operation. The program requirements can be located in the 

Appendix. 

Employee Training 

Employees authorized to attach and remove lockout/tagout devices shall be provided with initial training 

regarding the safe application, usage, and removal of such devices. Each authorized employee will receive 

training in the recognition of applicable hazardous energy sources, the type and magnitude of the associated 

energy, and the methods necessary for energy isolation and control. 

All authorized employees will be provided with refresher training annually, or at more frequent intervals whenever 

the following conditions apply: 

– A job assignment change. 

– A change in machinery or equipment, or a process change that presents new hazards. 

– A change in the energy control procedures. 

– Possible deficiencies in the employee's understanding of the following: 

• The hazards associated with the energy that controls the machinery or equipment in the employee's work 

area. 

• Application and removal procedures for lockout/tagout devices. 

Employees who work in areas where lockout/tagout procedures are used shall receive initial and annual refresher 

training in the purpose and use of lockout/tagout devices and principles behind their use. 

4.17 Compressed Gas Cylinders 
Compressed gases cylinders present several hazards from the gas itself and contents under pressure. In 

addition to being properly stored or handled, the cylinder is properly labeled, hazardous properties are 

identified (toxicity, flammability, presence of an oxidizer, etc.), and an SDS is supplied by the manufacturer. 

Regardless of the gas properties, any gas under pressure can explode if the cylinder is improperly stored or 

handled. The following are general safe storage and handling procedures for compressed gas cylinders. 

– Store cylinders in an area specifically designated for that purpose. This area protects the cylinders from 

being struck by another object. The area is well ventilated, away from sources of heat, and at least 20 feet 

away from highly combustible materials. Oxidizers are stored at least 20 feet away from flammable gases. 

– Chain and rack cylinders in an upright position during use and storage. When transporting cylinders, secure 

them from falling. 

– When moving a cylinder, even for a short distance, all the valves are closed, the regulators removed, and valve 

caps installed. Never use a valve cap, sling, or magnet to move a cylinder. If using a crane or some other lifting 

device to move a cylinder, use a cradle or boat designed for that purpose. 

– Never permit cylinders to contact live electrical equipment or grounding cables. 

– Protect cylinders from temperature extremes, the sun's direct rays, and ice and snow accumulation. 

– Before the gas is used, install the proper pressure reducing regulator on the valve. After installation, verify the 

regulator is working, all gauges are operating correctly, and all connections are tight with no leaks. When using 

the gas, open the valve with your hands. Never use a wrench or other tool. If you cannot open it with your 

hands, do not use it. 

4.18 Heat Stress 
Heat stress is one of the most common illnesses faced by project personnel when working in elevated 

temperatures and/or humidity. 
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Prevention 

The following procedures will be carried out to reduce heat stress: 

– Heat stress monitoring. 

– Acclimatization. 

– Sun exposures. 

– Work/rest regimes (schedule of breaks) in accordance with Occupational Health Clinics for Ontario Workers 

(OHCOW). 

– Humidex Heat Stress Response Plan - mandatory breaks scheduled in summer months or during high risk 

activities for heat stress (based on ACGIH) 

– Heat stress safety PPE (e.g., cool vests, bandanas) 

– Cool potable water available 

– Use of buddy system 

– Seek shade - Shade is a good source of protection, but keep in mind that shade structures (e.g., trees, 

umbrellas, canopies) do not offer complete sun protection. 
 

OHCOW Humidex Heat Stress Response Plan 

oF oC Response 

77- 

84°F 
25- 
29°C 

•supply water to workers on an "as needed" basis 

86- 
91°F 

30- 
33°C 

•post "heat stress alert" notice 
•encourage workers to drink extra water 
•start recording hourly temperature and relative humidity 

93- 
98°F 

3437°C •post "heat stress warning" notice 
•notify workers that they are drinking extra water 
•ensure workers are trained to recognize symptoms 

100- 
102°F 

38 39°C •provide 15 minutes relief per hour 
•provide adequate cool (10 15°C) water, at least 1 cup (240 ml) 
of water every 20 minutes 
•workers with symptoms should seek medical 
attention 

104- 
107°F 

4042°C •provide 30 minutes relief per hour in addition to the provisions 
listed previously 

109- 
111°F 

43 44°C •if feasible provide 45 minutes relief per hour in addition to the 
provisions listed above 
•if a 75% relief period is not feasible then stop work 
until the humidex is 42°C or less 

113°F 45°C or over •stop work until the humidex is 44°C or less 

Note: Humidex plan is a simplified way of protecting workers from heat stress which is 
based on the 2007 ACGIH heat stress TLV® (threshold limit value®) which uses wet bulb 
globe temperatures (WBGT) to estimate heat strain. These WBGT's were translated into 
humidex 
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Sun Exposure 

Overexposure to sunlight is a common concern when field activities occur during warm weather conditions. 

Overexposure can occur on clear, sunny days, as well as on overcast and cloudy days. The following steps should 

be taken to protect against overexposure to sunlight: 

– Always use sunscreen on exposed body parts. 

– Cover up. 

– Wear safety rated sunglasses. 

– Limit time in the midday sun. 

4.19 Cold Stress 
Cold stress is similar to heat stress in that it is caused by a number of interacting factors including environmental 

conditions, clothing, and workload, as well as the physical and conditioning characteristics of the individual. 

Prevention 

A variety of measures can be implemented to prevent or reduce the likelihood of employees developing cold 

related ailments and disorders. 

– Acclimatization. 

– Fluid and electrolyte replenishment. 

– Eat a well-balanced diet. 

– Wear warm clothing. 

– Follow work/rest regimes. 

The parts of the body most important to keep warm are the feet, hands, head, and face. As much as 40 percent of 

body heat can be lost when the head is exposed. 
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TLVs Work/Warm Up Schedule for 4 Hour Shift 

 

*2014 TLVs and BEls - Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure 

Indices. Cincinnati: American Conference of Governmental Industrial Hygienists (ACGIH), 2014 

4.20 Hand And Power Tools 

Hand Tools 

– Hand tools must meet the manufacturer's safety standards. 

– Hand tools are not to be altered in any way. 

– At a minimum, appropriate eye and face protection that meets current applicable standards (ANSI/CSA) must 

be used. 

– Wrenches, including adjustable, pipe, end, and socket wrenches, are not used when jaws are sprung to the 

point that slippage occurs. 

– Impact tools such as drift pins, wedges, and chisels are kept free of mushroom heads. 

– Wooden handles are free of splinters or cracks and secured tightly to the tool. 

– Any damaged or defective tools are immediately removed from service and tagged for destruction. 

Power Tools 

– All power tools must be inspected regularly and used in accordance with the manufacturer's instructions and 

the tool's capabilities. 

THRES HOLD LIMIT VALUES WORK/WARM-UP SCHEDULE 
FOR FOUR-HOUR SHIFT • 

Air Te~ralll'e No Noeiceable 
S1111hWind 10 mph Wind 15mphWind 20mphWind SwmySlcy Wind 

M~. No. of Mar. No. of Mar. No. ol Mar. No. or Mar. No.of 
• c • F Wort B<eats Wort B<eats Work l!reats Work B<eats Woft B<eats 

(approlC) (,WolC) Period Pefiod Period Period Period 

-26° 10 .15• 10 
(Norm breaks) 1 (N(>rm breaks) 1 75 min, 2 SSmin. 3 40min. 4 -28° . 19• 

.29"1> to -2011 to 
(Norm !><eats) 1 75min. 2 55min. 3 40min, • 30min. 5 -31° -2•• 

-32" lo -25' 10 15 min. 2 55 min. J 40min. 4 30min. 5 
-3◄• -2i' 

-35"10 . 3Q"to 
SS min. 3 40min. 4 30 min. 5 Non-emergency 

-37" -3411 wo,k sllould 
cease 

-33" 10 .35• 10 40 n~n. • JO min. 5 Non-ooiel1jenCy J, -39' .3g• WOik should 
Non-emel1Jel1Cy --lo<' lo -40° 10 

JO min. 5 Non~ me,gency wo,k sllould J. -42' -••t' ~ should cease 
cease J. --43" lo -45° & Non-<lm<!rgenty J. belOW below WOii! should 

o~ase 
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– Electric tools are not used in areas subject to fire or explosion hazards, unless they are approved for that 

purpose. 

– Corded portable electric tools are connected to a ground fault circuit interrupter (GFCI) when working in wet 

areas. 

– Coiled cords/extension cords are uncoiled when plugged in to allow for dissipation of heat. 

– Cords/extension cords rated appropriately for the temperature are used. 

– Appropriate eye and face protection that meets current applicable standards (ANSI/CSA) are used. 

– Personnel are trained in the proper use of the tool. 

– Any damaged or defective power tools must be immediately tagged and removed from service. 

– Repairs to hand or power tools are only made by qualified individuals and in accordance with the 

manufacturer's standards. 

– Field or shop modifications to tools or equipment are only made by qualified individuals and in accordance with 

either manufacturer or engineer-approved specifications. 

4.21 Night Work 
Doing project work at night is very dangerous and should be avoided if possible. Night work increases risk 

due to lighting blind spots and fatigued workers on the site. Accidents can be greatly reduced by 

establishing and following certain guidelines. 

– Schedule heavy or demanding work at times when you are most alert or at peak performance, which is 

afternoon and early evening. If possible, avoid doing the heaviest or most dangerous work in the middle of the 

night or early morning hours. Especially avoid heavy or dangerous work if you are at the end of a 12 hour shift 

in the early morning hours. Extra fatigue from long work hours can combine with early morning sleepiness to 

increase accident risk. 

– Use adequate lighting in the work zone. Avoid standing in shadows as shadows reduce your visibility and the 

lack of light may put you at risk of falling asleep. 

– Wear reflective clothing to increase your level of visibility to others. 

– Avoid walking underneath material handling or lifting equipment, such as cranes and man lifts. 

– Clearly mark trenches and excavations, using reflective barricades and/or lighting. Flag tripping hazards 

(such as holes and obstructions). Keep pathways clear and clean up spills right away. 

Establish a buddy system at the beginning of every night shift before heading out to the site. Create teams 

of two or more who look out for each other while on the job. Review the safety plan for the work site on a 

daily basis or more often. 

4.22 Portable Ladders 
When portable ladders are in use on work sites, the following guidelines apply as a minimum standard. 

– All ladders must be made of fiberglass.  No wooden or metal ladders are allowed. This is a client requirement for 

this project. 

– Use the 4 to 1 ratio. The ladder feet are 1 foot away from what it leans against for every 4 feet in height to the 

point where the ladder rests. 

– Never use a ladder in a horizontal position as a runway or a scaffold. 

– Never place a ladder in front of a door that opens toward it unless the door is locked, blocked, or guarded by a 

person. 

– Place a portable ladder so that both side rails provide secure footing on soft ground to prevent the ladder from 

sinking. 



 

GHD I HASP I 25 

– Place the ladder's feet on a substantial and level base, not on a movable object. 

– On uneven surfaces, use a block, wedge, or ladder foot. 

– Always lash, block, or otherwise secure a ladder's footing on wet or oily pavement, a smooth floor, or an icy or 

metal surface.. 

– Do not lean a ladder against unsafe backing, such as loose boxes or barrels. 

– Securely lash or otherwise fasten the ladder to prevent it from slipping when using a ladder to access to high 

places. 

– Always extend the ladder at least three rungs (3 feet) above the point of support when gaining access to a roof 

or elevated platform. 

– Always maintain three points of contact when ascending or descending. If material must be handled, place in 

a bag or bucket and raise or lower it with a rope. 

– Always face the ladder when ascending or descending. 

– Maintain clean, dry footwear as much as possible to prevent slipping on the rungs. 

4.23 Slip, Trip, Hit, Fall 
Slip/trip/hit/fall injuries are the most frequent of all injuries to workers. They occur for a wide variety of reasons, 

but can be minimized by the following prudent practices: 

– Spot-check the work area to identify hazards and communicate hazards to on site personnel. 

– Update/dirty the JSA to reflect changes. 

– Keep work areas clean and free of clutter, especially in storage areas and walkways. 

– Secure all loose clothing and ties, and remove jewelry that may pose an entanglement hazard. 

– Establish, maintain, and utilize walkways that are free of slip and trip hazards. 

– Utilize/install appropriate lighting for walking paths and working areas. 

– Beware of slip/trip hazards such as wet floors, slippery floors, and uneven surfaces or terrain. 

– Carry only loads you can see over (Refer to Material Handling for additional information). 

– Refrain from the use of portable communication devices (cell phones, two-way radios) while traversing the site. 

– Keep a safe buffer zone between workers using equipment and tools. 

4.24 Aggressive Or Menacing Behavior 
When confronted by an individual whose behavior becomes aggressive or menacing, remain as calm as 

possible. Avoid arguing with or physically confronting the individual. Attempt to distance yourself from the 

individual. Advise others in the area to leave the scene and request police assistance by having someone call the 

emergency number listed on the Emergency Contact Sheet. Use the team approach. A staff member who is 

physically unable to break away from an attacker should shout for help. 

The use of physical force is justified when a person believes that such force is necessary to protect himself or 

herself against the use or imminent use of unlawful physical force by another person. 

Should an aggressor only be interested in the taking or damaging of property, do not interfere. Obtain a 

description of the individual to provide to local authorities, including height, weight, race, sex, clothing, accent, 

unusual markings such as tattoos, piercings, scars, hair color, and weapon, if any. 

Contact the HSE Help Line and file an incident report with your immediate supervisor as soon as it's safe to do so. 
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4.25 Adverse Weather Conditions 
Adverse weather is the existence of or impending weather conditions such as heavy rain, freezing rain, sleet, 

snow, high winds (50km/30mph), dust storms, tornadoes, hurricanes, lightning, or any combination of weather 

that is either not reasonable or not safe for employee exposure. Stop Work Authority (SWA) is executed prior to 

these conditions as reasonably possible. The site is evacuated according to the emergency plan developed and 

listed in this Health and Safety Plan. 

Based on their expertise and knowledge of manufacturer's recommendations for the equipment being operated, 

heavy equipment operators such as crane and drill rigs are responsible for advising the site supervisor whether it 

is safe to continue operations. 

The site supervisor decides on the continuation or discontinuation of work based on current and pending weather 

conditions, the equipment manufacturer recommendations, and the equipment operator's recommendations. 

4.26 Flammable & Combustible Liquids 
The storage, dispensing, and handling of flammable and combustible liquids must be in accordance with industry 

standards such as National Fire Protection Agency (NFPA) guidelines. The specific flammable or combustible 

liquids used at the site may include gasoline, diesel, kerosene, oils, and solvents. 

Flammable and combustible liquids are classified according to flash point. This is the temperature at which the 

liquid gives off sufficient vapors to readily ignite. Flammable liquids have flash points below 100 QF (37.8QC). 

Combustible liquids have flash points above 100 QF (37.8 QC) and below 200 QF (93.3 QC), 

Storage 

Many flammables can ignite at temperatures at or below room temperature. They are far more dangerous than 

combustibles when they are heated. As a result, these products must be handled very carefully. At normal 

temperatures, these liquids can release vapors that are explosive and hazardous to employee health. Exposure 

to heat can cause some of these liquids to break down into acids, corrosives, or toxic gases. For this reason, 

flammable and combustible liquids should be stored in cool, well ventilated areas away from any source of 

ignition. Always consult the MSDS of the product for specific information. 

Flammable and combustible liquids must be stored in designated areas. Such areas must be isolated from 

equipment and work activity that may produce flames, sparks, heat, or any form of ignition, including smoking. 

The most practical method is the use of one or more approved (commercially available) flammable/combustible 

liquid storage cabinets. 

Cabinets must be labeled "Flammable- Keep Fire Away." Doors must be kept closed and labeled accordingly. 

Containers must be kept in the cabinet when not in use. 

General Requirements: 

– Keep containers of flammable/combustible liquids closed when not in use. 

– Keep flammable/combustible liquids in designated areas and approved cabinets. 

– Do not allow use of unapproved containers for transfer or storage. Use only approved safety cans (5 gallon 

maximum) with a spring closing lid and spout cover, designated to safely relieve internal pressure when exposed 

to heat or fire. 

– Use only approved self closing spigots, faucets, and manual pumps when drawing flammable/combustible liquids 

from larger containers/barrels. 

– Use only approved metal waste cans with lids for disposal of shop towels/oily rags. 

– Designate "Smoking" and "No Smoking" areas. 

– Designate fueling areas. 
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– Observe all signs indicating "No Smoking," "No Flames," and "No Ignition." 

Transferring Flammable/Combustible Liquids 

This seemingly routine task can be hazardous if certain precautions are not followed. Grounding and bonding 

must be observed at all times to prevent the accumulation of static electricity when transferring 

containers/barrels/drums one to another. 

– Drums should be grounded to a grounding rod using a #4 copper conductor. 

– Bonding is necessary between conductive containers (e.g., a barrel/drum and a 5 gallon container). 

4.27 Decommissioning and Demolition Oversight 
Activities 

Decommissioning and demolition oversight activities are encountered by GHD employees at our client's facilities. 

The equipment, materials and techniques utilized to decommission and demolish a structure require an 

individual to use a high level of hazard awareness. The structural integrity of a building is deliberately 

compromised during demolition. Unforeseen conditions are created during demolition. The physical stresses on 

a structure combined with the force of gravity and powerful heavy equipment create unpredictable hazards as 

demolition occurs. 

GHD employees are typically contracted in an oversight role as our client's representative and should never 

enter the active demolition zone. Observing demolition activities even from a perceived "safe distance" can place 

an individual in harm's way. Each demolition area is subject to rapid change as the work continues. The Health 

and Safety Plan for decommissioning and demolition work applies only to those activities outside the active 

demolition area. 

Prior to permitting employees to start demolition operations, an engineering survey shall be completed as per 

local, state, or provincial requirements. This survey will be the responsibility of the demolition contractor's 

designated competent person to determine the condition of the framing, floors, and walls, and possibility of 

unplanned collapse of any portion of the structure. Any adjacent structure where employees may be exposed 

shall also be similarly checked. The employer shall have in writing evidence that such a survey has been 

performed. 

Demolition safety and all demolition activities are the direct responsibility of the qualified demolition contractor. All 

GHD personnel involved in Decommissioning/Demolition services are required to take the Decom/Demo Oversight course 

which can be found in LMS but will not direct, advise or otherwise participate in demolition planning and implementation. 

4.28 Special Conditions 
GHD may be asked to conduct work that requires special precautions/considerations. Potential exposure factors 

are identified on the left, with associated mandatory conditions identified on the right. 

– Remote work locations 

– Working alone is not permitted. Submit a Journey Management Plan. Use call-in procedure to include use of 

satellite phone if no cell or direct line access. 

– Project site is in an area known for high crime or violence activity 

– Working alone is not permitted. A police or security escort is required. 

– Entry into abandoned buildings 

– Working alone is not permitted. Use call-in procedure. 

– Entry into wooded areas during hunting season 

– Working alone is not permitted. Use a reflective vest. Submit a Journey Management Plan. Use call- in procedure. 
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– Project work involving single employees (lone worker) 

– Use call- in procedure. 

If these situations are possible, please consult with your RSHM to develop a plan prior to your project's start date. 

5. Biological Hazards 

5.1 Infection Control 

Infection Control 

During an infectious outbreak (e.g., epidemic, or pandemic virus), all persons experiencing flu-like symptoms 

must stay home and away from the workplace to protect themselves, co-workers and the community. Persons, 

who believe they have been exposed to another illustrating symptoms or developed symptoms themselves, must 

notify their Supervisor, Project Manager, People Team or HSE Team member for advice and completion of a risk 

assessment when applicable. 

In the event of an infectious outbreak in the community the GHD Standard Operating Procedure HSE Infection 

Control HSE339 will be initiated along with the activation of the local Crisis Management Team. Should the 

above occur, both office and field employees will be required to: 

– Know the symptoms 

– Adhere to local government Public Health and GHD protocols 

– Complete personal health screening (including GHD vendors and/or visitors) as required Not attend work if 

they exhibit any of the symptoms 

– Sneeze and cough into their sleeve or a tissue which is then disposed of 

– If air borne transmission is confirmed, wear appropriate respiratory protection (surgical style or cloth mask) 

– Carry and use infection control cleaning/disinfection supplies and PPE (e.g. nitrile gloves, etc.) 

– Wash their hands with soap and water for at least 20 seconds followed by alcohol-based hand sanitizer that 

contains> 60% alcohol 

– Maintain physical distancing of 2 meter/6 feet at all times from others Discontinue face-to-face meetings 

– Avoid close contact exposure defined as: 

• Greater than 15 minutes face to face less than 2meter/6 feet apart without the use of face 

mask/covering 

• Sharing of a closed space with suspected/confirmed case(s) 

Note: This is not the exhaustive list. Further protective measures will be included in the HASP should Public 

Health Authorities provide additional guidance specific to the biological hazard. 

5.2 Introduction To Biological Hazards 
GHD employees conduct numerous project activities where they may encounter biological hazards such as listed 

in the following table. This section identifies the problems associated with these biological hazards and the 

precautions to be taken if these hazards are encountered. 

The biological hazards identified are applicable to this site. If you are bitten, stung, or attacked by any of the listed 

hazards, contact the GHD HSE Help Line at 1-866-529-4886 
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5.3 Wildlife 

Tick and Chiggers •Wear light colored clothing •Keep clothing buttoned or 
zipped •Keep socks tucked in •Apply repellent containing 
DEET or Permethrin to clothing and exposed skin •Check 
hair and clothing periodically using buddy system 

– Remove tick with 

tweezers or fingers 

and tissue •Grab tick 

as close as possible to 

attachment site and 

pull firmly •Inspect 

tick to ensure that no 

parts remain in 

attachment site 

– Apply AfterBite 

containing antiseptic 

to affected areas •Call 

GHD HSE Help Line 

– antiseptic 

Flying, Stinging, 
Biting Insects: Bees, 

Wasps 

•Avoid wearing perfume, hairspray, cologne, and scented 
deodorant while working outside •If eating outside, keep all 
food and drinks covered; sweet foods and strong scents 
attract stinging insects •Never swat or swing at the insect; 
wait for it to leave, softly blow it away, or gently brush it 
aside •Inspect areas carefully as bees, wasps, and hornets 
can nest both in the ground and above ground •If the nests 
pose a threat, have them professionally removed 

– Apply AfterBite 

containing to affected 

areas or place an ice 

cube or ice pack over 

the sting to reduce 

pain  

– Remove the stinger 

with tweezers or 

scratch with a credit 

card (catch barbs with 

card and pull out)  

Seek medical attention 

when the reaction to a 

sting includes welling, 

itching, dizziness, and 

shortness of breath 

– Call GHD HSE Help Line 

Mosquitoes •Wear light colored clothing •Keep your body covered as 
much as possible; wear a hat or mosquito screen •Apply 
repellent containing DEET or Permethrin to clothing and 
exposed skin 

– Apply AfterBite 

containing antiseptic 

to affected areas  

– If moderate to 

extreme itchiness is 

experienced, use over 

the counter 

antihistamines 

Venomous Snakes Watch where you step, sit, or put your hands •Wear 
appropriate clothing, boots, and snake chaps •Stay on your 
feet as much as possible or clear work area before starting 

– Call 911 or the local 

emergency number  

– Wash the wound 
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– Keep injured area still 

and lower than the 

heart  

– Do not apply ice  

– Do not apply suction  

– Do not apply a 

tourniquet 

– Call GHD HSE Help 

Line 

Venomous Spiders - 
Brown Recluse, 
Black Widow 

– Shake out clothing and shoes before getting dressed 

Practice good housekeeping skills  

– Exercise care when handling materials that have been 

undisturbed for some time; wear appropriate gloves  

– Check voids and dark cluttered areas before inserting 

hands 

– Always wear gloves 

– Retain specimen of 

spider if possible 

– Apply AfterBite 

containing antiseptic 

to affected areas 

– Seek medical 

attention 

immediately 

– Do not drive if bitten 

by a black widow  

– Call GHD HSE Help 

Line 

Fire Ants •Be cautious around large open areas •Avoid applying 
strongly scented lotions •Keep an eye on the ground to 
watch for ant activity; stay in the shade and cooler areas, as 
fire ants prefer sunny locations •If you notice the pinch of a 
fire ant bite, brush the ant off quickly before it has a chance 
to sting •Always wear high socks, boots, pants, and gloves 
when working; it may help to tape the pant cuff to the boot 
•Inspect all vehicles, including cars and UTVs, to ensure no 
ants are inside •Inspect clothing and equipment used on 
site to ensure no ants are attached •Check area you are 
standing in and do not stay in one spot for prolonged 
periods •Shake out clothing and shoes before getting 
dressed •Practice good housekeeping skills •Exercise care 
when handling materials that have been undisturbed for 
some time; wear leather gloves •Check voids and dark 
cluttered areas before inserting hands •Always wear gloves 

– Move away from the 

nest to prevent more 

bites  

– Remove all clothes as 

soon as you can, as 

ants may still be in 

them  

– Wash the affected 

area with cold soapy 

water  

– Ice the affected area 

to calm swelling •Use 

alcohol to disinfect 

the area 

– Be careful not to open 

the bite blisters 

– Retain specimen of 

ant if possible  

– Apply AfterBite 

containing antiseptic 

to affected areas •Call 

GHD HSE Help Line 

Threatening Dogs •Stop walking, face the dog, and be relaxed •Keep the dog in 
your peripheral vision as it circles •If it tries to bite -yell 
"NO" in a loud stern voice •If you have an item such as a 
briefcase or field book, keep it between you and the dog 

– If bitten and the skin 

is not broken, clean 

with antiseptic  
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•If the dog continues to nip or attacks, fight back; protect 
your throat and if possible hit the dog in the nose, or kick 
it in the rib cage, which may stun it and deter it from 
continuing the attack 

– Notify Supervisor/PM  

– If skin is broken, 

clean with antiseptic, 

cover, and seek 

medical attention 

– Notify Supervisor/PM 

– Call GHD HSE Help 

Line 

Rodents/Rats •Inspect work area for rodent droppings •For low amounts 
of droppings, use Level C with N95 disposable respiratory 
protection •For heavy accumulation, use Level C Full Face 
PAPR with PlO0 cartridge or, in severe cases, Level B •Soak 
dead mice, nests, and droppings thoroughly with a 1:10 
solution of sodium hypochlorite (household bleach); bleach 
kills the virus and reduces the chance of further 
transmission •Place contaminated material in a plastic bag 
and seal for disposal •Disinfect by wet wiping all reusable 
respirator surfaces, gloves, rubber boots, and goggles with 
bleach solution •Place all disposable protective clothing, 
gloves, and respirators in plastic bags and seal for disposal 
•Thoroughly wash hands 

with soap and water after removing gloves 

– If bitten by a rodent, 

clean with antiseptic 

– Cover the wound 

– Retain specimen if 

possible and seek 

medical attention 

– Notify Supervisor/PM 

– Call GHD HSE Help 

Line 

Alligator/Crocodiles •Leave alligators alone •Keep an eye on your surroundings 
near fresh or brackish waters •Work during daylight hours 
only, as alligators are most active at night •Use the buddy 
system when working near known areas •Be extra aware 
during mating season, as most attacks happen from May to 
September 

– If charged by an 

alligator, run away, 

but NOT in zigzag; you 

may trip and fall 

– If attacked, fight back  

– If bitten or scratched, 

seek medical 

attention immediately 

due to bacteria and 

fungus in animal's 

mouth 

– Call GHD HSE Help 

Line 



 

GHD I HASP I 32 

Bats •Bat urine and droppings cause the health issue 

•Droppings carry Histoplasmosis, a respiratory disease 

•Avoid handling due to rabies, lice, fleas, and other 
parasites 

– Consider 

contaminated areas 

due to nesting to be 

hazardous locations 

– Use Level C 

protection in cases of 

colony location  

– Do not disturb 

dropping- enriched 

soils 

– Dampen with water 

to prevent dust  

– Clean footwear 

before leaving the site 

to prevent spore 

dissemination in cars, 

the office, at home, 

and elsewhere  

– Call GHD HSE Help 

Line 

Scorpions •Only one common scorpion in North America is dangerous 
to humans: the bark scorpion •The bark 

scorpion hides during daytime under rocks, 

woodpiles, and loose boards •Primarily located in southern 
United States 

– For scorpion stings 

showing signs of 

anaphylactic shock, 

such as hives, 

wheezing, dizziness, 

chest pain, or 

shortness of breath, 

provide emergency 

medical care as soon 

as possible  

– For scorpion stings 

without a serious 

reaction, treat with ice 

on the sting and over-

the-counter pain 

medication  

– If the scorpion is still 

at the scene, trap it in 

a jar for proper 

identification 

– Call GHD HSE Help 

Line 
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5.4 Biological 

Histoplasmosis Look for evidence of bird or bat colonies. •Before 
you work in or dig soil that's likely to harbor the 
fungus that causes histoplasmosis, spray it 
thoroughly with water. •Wear appropriate PPE for 
the task. •Clean footwear before leaving the site to 
prevent spore dissemination in cars, the office, at 
home, and elsewhere 

– Wash hands with soap and warm 

water after removing your gloves. 

– If you have persistent flu like 

symptoms, see your doctor. Tell 

then if you have been around a 

bird or bat colony. 

– Call GHD HSE Help Line 

antavirus •Inspect work area for rodent droppings •For low 
amounts of droppings, use Level C with N95 
disposable respiratory protection •For heavy 
accumulation, use Level C Full Face PAPR with 
PlO0 cartridge or, in severe cases, Level B •Soak 
dead mice, nests, and droppings thoroughly with a 
1:10 solution of sodium hypochlorite (household 
bleach); bleach kills the virus and reduces the 
chance of further transmission •Place contaminated 
material in a plastic bag and seal for disposal 
•Disinfect all equipment 

– Wash gloved hands with soap and 

water or spray a disinfectant or 

bleach solution on gloves before 

taking them off.  

– Wash hands with soap and warm 

water after removing your gloves. 

– If you have been around rodents 

and have symptoms of fever, deep 

muscle aches, and severe 

shortness of breath, see your 

doctor immediately  

– Call GHD HSE Help Line 

Waterborne 
Pathogens 

•Wear proper PPE when working near water sources 
•Use standard guard rails for working near water 
•Follow GHD's Fall Protection SOP 

If fall protection isn't feasible, personnel are 
required to wear a regulation life jacket to prevent 
drowning •Call-in or make prearranged contacts 
after each activity posing a drowning hazard is 
complete •Ensure all employees have been 
vaccinated •Keep vaccination records up to date 

– Stay hydrated with clear liquids 

including water, broth, herbal tea 

and light fruit juices  

– Consult a physician if symptoms 

persist. 

– Call GHD HSE Help Line 

Blood-borne 
Pathogens 

Exposure comes through work activities such as 
landfill, sewage treatment, sewers, contaminated 
medical waste• Virus, Bacteria, Fungus, and 
Parasites are considered blood- borne • Proper 
hygiene is extremely important to prevent ingestion 
• Wear proper PPE in known areas (gloves, long 
sleeves, long pants, safety glasses) 

– All human blood and human body 

fluids treated as infectious • Cover 

all nicks and cuts to prevent cross-

contamination. • Disinfect hands 

with sanitizer• Proper hygiene 

extremely important to prevent 

ingestion and eye contact 

– More information review GHD 

blood-borne policy • Call GHD HSE 

– Help Line if exposed. 

Psittacosis - 
Bird Droppings 

Breathing in the organism when the urine, 
respiratory secretion, or dried feces • Other sources 
of exposure include mouth-to-beak contact, a bite 
from an infected bird. • Bacteria starts an infection 
that varies in severity from a mild flu-like illness to 
severe pneumonia • PPE may include gloves, 
protective clothing, boots, and where appropriate, a 
respirator 

– Adequate ventilation systems 

including the use of high efficiency 

particulate air (HEPA) filters to 

reduce the spread of 

contaminated air.  

–  Disinfectants area with 

ammonium compounds, isopropyl 
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alcohol, 70% ethanol, household 

bleach (diluted to 1%)  

– Wetting the wastes before removal 

decreases aerosolization  

– Call GHD HSE Help Line if 

exposed 

Legionella •Minimize water misting, stagnant water, and dead 
zones •Manage water temperature •Implement a 
preventative maintenance and inspection program 
to monitor equipment •Conduct Legionella testing 
of water systems and equipment 

– •If you are suffering a respiratory 

ailment, notify your supervisor and 

contact the GHD HSE Help Line 

5.5 Poisonous Plants 

Poison 
Ivy/Poison Oak 

•Learn to identify poison ivy and poison oak (leaves 
of three, let them be) •Urushiol oil is in the wood 
portion of the plant and is active all year long •Wear 
proper PPE in known areas (gloves, long sleeves, 
long pants, safety glasses) •Proper hygiene 
extremely important to prevent ingestion and eye 
contact 

– You may only have 30 minutes to 

get the oil off skin before it 

absorbs, and less time in hotter 

climates 

– Rinse with cold water, as hot water 

will open your pores •Apply alcohol 

to dissolve oils  

– Watch for an itchy red skin rash, 

which is the most common 

reaction; over time, large blisters 

may form  

– Use topical cream to assist with 

the itching (consult your pharmacy) 

• 

– In severe cases, contact your 

doctor • 

– Call GHD HSE Help Line 

Hogweed •Resembles large Queen Anne's lace or Cow Parsnip 
•Sap on the underside of leaves and on stem have 
the highest concentration of toxin •Do not touch with 
bare skin •Wear long pants and long sleeved shirts in 
known areas •Do not cut plant down; contact local 
environmental authorities and report location 

– Wash the affected area thoroughly 

with soap and cold water as soon 

as possible  

– Keep exposed area away from 

sunlight for 48 hours  

– If a reaction occurs, topical 

steroids applied early can reduce 

the severity of the reaction and 

ease discomfort  

– If sap goes in eyes, rinse them 

with water and wear sunglasses •If 

a reaction has occurred, the area 

of skin may be sensitive to sunlight 

for a few years; apply sun block or 

keep the affected area covered 

from the sun when possible  
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– See a physician if you have a 

reaction or any questions  

– Call GHD HSE Help Line 

Poison Sumac •Learn to identify sumac, which usually has clusters 
of 7-13 leaves •Urushiol oil is in the wood portion of 
the plant and is active all year long •Wear proper 
PPE in known areas (gloves, long sleeves, long pants, 
safety glasses) •Proper hygiene is extremely 
important to prevent ingestion and eye contact 

– You may only have 30 minutes to 

get the oil off skin before it 

absorbs, and less time in hotter 

climates 

– Rinse with cold water as hot 

water will open your pores  

– Apply alcohol to dissolve oils  

– Watch for itchy red skin rash, 

which is the most common 

reaction; over time, large blisters 

may form  

– Use topical cream to assist with 

the itching (consult your pharmacy)  

– In severe cases, contact your 

doctor  

– Call GHD HSE Help Line 

Stinging Nettles •Common plant found throughout North America 
•Silky hairs attach to the skin and cause pain and 
irritation •Wear proper PPE in known areas (gloves, 
long sleeves, long pants, safety glasses) 

– Rinse area with cool water 

– Use tape to remove hairs if you 

can see them 

– Use mix of baking soda and water 

to create a paste and apply to 

inflicted area.  

– Obtain first aid/medical treatment 

if required  

– Call GHD HSE Help Line 

Poison Hemlock 
Water, spotted, 
bulbiferous 

•Learn to identify Poison Hemlock •Most poisonous 
plant in North America •Found in marshy areas across 
the country •All plant parts are poisonous 

– Watch for symptoms including 

dilation of the pupils, trembling, 

dizziness, and slowing of the 

heartbeat 

– Contact the nearest poison 

control center (see emergency 

contact sheet)  

– Give the victim a tablespoon of 

salt in a glass of warm water to 

induce vomiting, and keep the 

person lying down, warm, and 

quiet, until help arrives  

– Call GHD HSE Help Line 

Vegetation 
Overgrowth 

•common weeds and tall grasses •increase in trip 
hazard, and entanglement •risk of fire during 
summer season •wear proper PPE, long pants, eye 
protection •increase in rodent, snake,stinging insect 
hazards 

– discuss clearing area with 

management to reduce risks  

– use extra caution when walking 

due to unseen holes or trip 

hazards  
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– watch for grass cuts on arms, 

contact GHD HSE Help Line if 

reaction occurs 

6. Personal Protective Equipment 

6.1 Introduction To PPE 
Controlling a hazard at the source is the best way to protect employees. When engineering, work practice, 

and administrative controls are not able to protect our employees, GHD provides personal protective 

equipment (PPE) to its employees and ensures that the PPE is used appropriately. PPE is equipment worn 

as a barrier to minimize exposure to a variety of hazards. 

This section covers applicable PPE requirements, which include eye, face, hand, head, foot, and respiratory 

protection. 

6.2 Types of Personal Protective Equipment (PPE) 
The type of PPE required for work varies based on the task being performed. The specific PPE required for 

each individual task is documented in the appropriate task-specific JSA. The recommended minimum PPE for 

GHD site work is as follows: 

– Shirts with a minimum 6-inch sleeve. 

– Long pants made from suitable sturdy material . 

– Grade 1 protective footwear meeting CSA Z195 M92 (Canada)/ ANSI Z41.1 (US), green patched (triangle), 

steel-toed/puncture-resistant and electric shock-resistant sole with a 6-inch cuff, fully laced and secured, in 

material appropriate for weather and task. 

– Safety glasses or goggles (based on the type of hazard - dust, splash, etc.), meeting CSA Z94.3 (Canada) or 

ANSI Z87.1 (US) standards. 

– Hand protection such as gloves meeting standards EN 388 and ANSI 105-2000 as appropriate for the task as 

per JSA, with selection based on the hazards (abrasion, blade cut, tearing, puncture, and impact) associated 

with the task being performed. 

– Reflective garment meeting CSA Z96 02 or ANSI 107 (as required). 

– Type 1 Class E hardhat, meeting either CSA Z94.1 05, Z94.1 92, ANSI Z89.1, or Z89.1. 

– Hearing protection meeting CSA/ANSI approved NRR of at least 20 dBA if noise levels exceed 85 dBA. 

Additional minimum requirements for PPE include: 

– All PPE are maintained in good condition with no rips, tears, or damage that compromise integrity. 

– PPE is not loose fitting as to avoid entanglement issues. 

– All PPE is disposed of and/or decontaminated at the conclusion of each workday. The most contaminated 

PPE is decontaminated first. 

– All disposable equipment is removed before meal breaks and at the conclusion of the workday, and replaced with 

new equipment prior to commencing work. 

– Reusable equipment (safety glasses, hard hats, goggles, etc.) is cleaned and sanitized according to GHD 

and/or manufacturer guidelines. 

– Eating, drinking, chewing gum or tobacco, and smoking are prohibited while working in areas where the 

potential for chemical and/or explosive hazards may be present. Personnel must wash thoroughly before 

initiating any of the aforementioned activities. 
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6.3 Types Of Protective Material 
No universal protective material exists. All materials will decompose, be permeated, or otherwise fail to protect 

under certain circumstances. Protective clothing can be constructed from a variety of materials for protection 

against exposure to specific physical, chemical, or biological hazards. 

Fortunately, most manufacturers list guidelines for the use of their products. These guidelines usually concern 

gloves or coveralls and generally only measure rate of degradation, which is failure to maintain structure. A 

protective material may not necessarily degrade, but may allow a particular chemical to permeate its surface. 

For this reason, guidelines must be used with caution. When permeation tables are available, they are used in 

conjunction with degradation tables. 

To obtain optimum usage from PPE, the following procedures are followed by all site personnel using PPE: 

– When using disposable coveralls, don a clean, new garment after each rest break or at the beginning of each shift 

– Inspect all clothing, gloves, and boots both prior to and during use for: 

• Imperfect seams 

• Non uniform coatings 

• Tears 

• Poorly functioning closures 

– Inspect reusable garments, boots, and gloves both prior to and during use for: 

• Visible signs of chemical permeation 

• Swelling 

• Discoloration 

• Stiffness 

• Brittleness 

• Cracks 

• Any sign of puncture 

• Any sign of abrasion 

Reusable gloves, boots, or coveralls exhibiting any of the characteristics listed above are discarded. PPE used in 

areas known or suspected to exhibit elevated concentrations of chemicals are not reused. 

6.4 Respiratory Protection 
Respiratory protection is sometimes required for personnel during project activities when action levels exceed 

the occupational exposure levels. When respirators are required, personnel identify and select the appropriate 

air purifying respirator and supporting cartridge medium, and follow the procedures and guidelines in their 

respective written Respiratory Protection program. 

At a minimum, all personnel required to use this equipment are: 

– Instructed in how to properly fit a respirator to achieve the required face piece to face seal for respiratory protective 

purposes. 

– Medically cleared for the use of respiratory protection. 

– Appropriately fitted for the selected respirator through established recognized fit testing methods 

(quantitative/qualitative), and documentation of fit is readily available. 

– Free of beards, sideburns, eyeglasses, and upper or lower dentures that could affect the face seal. 

Further regulations for the use of respiratory protection include: 
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– Cartridges are changed prior to breakthrough, daily, or when personnel begin to experience increased inhalation 

resistance or breakthrough of a chemical warning property. 

– Respiratory equipment and other non disposable equipment are fully decontaminated. 

– Appropriate action levels are established and documented based on the applicable occupational exposure limits. 

NOTE: This HASP is not intended for the use of supplied air operations. For supplied air operations, the project manager 

and a GHD safety professional conduct a review of the scope of work. 

GHD identifies the type of respirator and cartridge and documents on the applicable JSA for the affected tasks 

and on Table 2. 

6.5 Respirator Cleaning 
Respirator decontamination is conducted once daily at a minimum. Face pieces are disassembled, the cartridges 

are thrown away, and all other parts are placed in a cleansing solution. After an appropriate amount of time in 

the solution, the parts are removed and re seated with tap water. 

Face pieces are allowed to air dry before being placed in sanitized bags and stored in a clean area. 

6.6 Levels Of Protection 
Protection levels provided by PPE selection are upgraded or downgraded based upon a change in site 

conditions or the review of the results of air monitoring or the initial exposure assessment monitoring 

program, if one was conducted. 

When a significant change occurs, the hazards are reassessed. Some indicators of the need for reassessment 

are: 

– Commencement of a new work phase. 

– Change in job tasks during a work phase. 

– Change of season/weather. 

– Temperature extremes or individual medical considerations limiting the effectiveness of PPE. 

– Chemicals other than those expected to be encountered are identified. 

– Change in ambient levels of chemicals. 

– Change in work scope that affects the degree of contact with areas of potentially elevated chemical presence 

MUST be re-evaluated. 

All proposed changes to protection levels and PPE requirements are reviewed and approved prior to 

implementation by the SS. 

7. Air Monitoring 

7.1 Introduction To Air Monitoring 
Inhalation hazards are caused from the intake of vapors and contaminated dust. Air monitoring shall be 

performed while intrusive activities are taking place to detect the presence and relative level of those air 

contaminants that are inhalation hazards. The purpose of air monitoring is to identify and quantify airborne 

contaminants in order to determine the level of worker protection needed. Initial screening for identification is 

often qualitative, but the determination of its concentration (quantification) must await subsequent testing. 
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All instruments will be calibrated on a daily basis in accordance with the manufacturer's guidelines. Records of 

all calibrations and real time measurements will be kept in a bound field logbook or documented via air 

monitoring and calibration log sheets. 

Correction factors have been determined by the air monitoring equipment manufacturers that enable the user to 

quantify a large number of chemicals using only a single calibration gas, typically isobutylene for PIDs and 

methane for LEL. Applicable Correction Factors (CF) for either LEL or PIDs must be applied for known chemicals 

of concern. These CFs and how to apply them can be found in the air monitoring instrument operating manual or 

online from the manufacturer’s website under "Technical Notes". 

When air monitoring is required, the workers breathing zone(s) will be monitored and the results recorded. 

Additionally, when necessary, area samples at the following locations will be taken daily. Record time, location, 

and results of monitoring and actions taken based on the readings: 

– Upwind of work areas to establish background concentrations. 

– In support zone to check for contamination or migration of emissions. 

– Downwind of work area to track any contaminants/emissions leaving the site. 

The data collected throughout the monitoring effort shall be used to determine the appropriate levels of 

protection. Action levels for upgrading or downgrading of PPE have been established on Table 2 and must be reviewed 

by your HSE Manager/Safety Professional 

7.2 Types Of Devices 
Air monitoring equipment to be used during site activities shall consist of: 

MULTl-GAS METER 

The Multi Gas Meter is a combination gas monitor that detects% oxygen, carbon monoxide, hydrogen sulfide, 

and combustible gas, which simultaneously analyzes concentrations of each contaminant in air. When used 

properly, the portable oxygen indicator will read the percent oxygen in the immediate atmosphere. The normal 

ambient oxygen concentration is 20.9 percent at sea level. It is necessary to be apprised of such readings as they 

impact LEL readings and vice versa. 

Action levels for each contaminant being monitored can be found in Table 2 (On-Site Air Monitoring Program 

Action Level Table), which includes parameters, action levels, and actions to be taken. 

PHOTOIONIZATION DETECTOR (PID) 

Exposure to volatile organic compounds (VOCs) shall be monitored with a photoionization detector (PID) with 

required eV lamp as per Table 1. The PID has the ability to detect organic vapor concentrations from 1 part per 

million (ppm) to 2,000 ppm. All PID monitoring shall be conducted in the breathing zone. 

VISUAL DUST CONTROL 

No special equipment will be used to monitor dust. Engineering techniques to reduce dust such as wetting 

methods, staying upwind of potential sources and operating equipment such that little dust is created will be 

implemented at the site. 

OTHER DEVICES 

– DustTrack PM10 dust monitor 
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7.3 Monitoring Frequency 
Monitoring will be conducted continuously during ground intrusive activities or during any activity where airborne 

hazards (e.g., organic vapors) may be present. The monitoring equipment listed in this HASP for the work 

activity, relates to the initial levels of protection listed on the TABLE 2. If the results of the first hour of 

monitoring indicates contaminant concentrations are non detect, and no differing site conditions are observed, 

then the monitoring frequency may be decreased. 

Monitoring results will be legibly documented each work day. They will note project name/number, date, time,  

serial number, date of last calibration, and the name of person performing calibration, name of person 

performing monitoring, monitor location within the site, and monitoring results. Daily documentation will be kept 

with the SS and included in the project file. 

7.4 Safety And Health Action Levels 
An action level is a point at which increased protection or cessation of activities is required due to  

the concentration of contaminants in the work area. All activities shall be initiated as per JSA requirements. The 

appropriate actions are to be taken at designated action levels. The initial action level(s) for site work can be 

located in Table 2. 

In addition to the action level, an upgrade to Level C is required if: 

– Any symptoms occur, as described on the Table 1 Signs and Symptoms 

– Requested by an individual performing the task 

– Any irritation to eye, nose, throat, or skin occurs 

A work stoppage and evacuation (cease and desist) at the specific work area is required if levels in the breathing 

zone exceed the protection factor of the respirator. 

7.5 Air Monitoring Plan for Dust 
A separate Air Monitoring Plan exists for dust, which is the exposure route of potential concern for the primary 

constituents of concern identified within the Southern lmpoundment (polychlorinated dibenzo-p-dioxins and 

polychlorinated dibenzofurans) 

Real-time air monitoring for total dust will be performed during normal work operations using TSI Dustrak aerosol 

or equivalent monitoring instruments. The Dustrak monitors will be placed downwind and upwind of the work 

area. All instruments will be calibrated and operated in accordance with the manufacturer's specifications or 

applicable test or method specifications. Real time air monitoring with a hand held dust monitor will also be 

performed in the work area. 

8. Site Control 

8.1 Introduction To Site Control 
The purpose of site control is to minimize potential contamination of workers and protect the public from 

hazards found on site. Site control also includes site security for the protection of GHD employee and 

subcontractor when working in public areas. Site Control is especially important in emergency situations. 

Site control, work area demarcation, and site security will be achieved through posting of signage and placement 

of barricades and or personnel. All controlled areas will have the appropriate signage posted. Barricades and 
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warning signs will be placed to warn personnel of potential hazards. A standby person (spotter) may be utilized 

in place of barricades, where appropriate. The following materials may be used to barricade the work area and 

protect both public and GHD: 

– Temporary Fence 

– High Visibility Tape, Rope or Chain 

– Saw Horses 

– Flagging 

– Warning Signs 

– Permanent Fencing 

– Traffic Cones 

– Employees at Work Signs 

Approved pedestrian and vehicle traffic paths will be determined during Tailgate Safety Meetings based upon 

current site conditions and work locations. When applicable, one pathway should be established for heavy 

equipment and one for personnel decontamination. 

The majority of site operations, as well as access to the site, could be controlled from the support zone. The 

support zone will provide for team communications, emergency response, and sanitary facilities. Appropriate 

safety and support equipment also will be located in this zone. 

The support zone will be located upwind of site operations if possible, and would be used as a potential 

evacuation point if appropriate. No potentially contaminated personnel or materials are allowed in this zone. 

8.2 Work Zone Demarcation 
When performing work that could put yourself or others at risk, you must demarcate an Exclusion Zone around 

your work. This is typically done with yellow and black plastic "barricade tape." Use signs, placards, and other 

postings as necessary to warn others not to enter the demarcated area unless they have business in the area 

and have authorization to enter. Where appropriate, post special requirements for entry. 

The levels and requirements for work zone demarcation is based on the task being performed or the 

requirements of the client. 

8.3 Work Zone Demarcation Level 2 
Is required for active or inactive retail sites when there is heavy equipment operation. Level 2 is to be set up to 

isolate the work area from public access. 

– Excavation including test pitting and tank pulls 

– Crane and Aerial lifts 

– Anytime an excavation is being left open for any duration 

These task require sawhorse barrier or temporary fencing which prevents the public from entering the work area. 

Signs must be posted indicating the required PPE. 

8.4 Two-Person Crew/Buddy System 
A Two-Person Crew or Buddy System shall be implemented to protect the employees and public when 

conducting high risk activities such as: 

– Working near traffic 

– Working ON or NEAR water 



 

GHD I HASP I 42 

– Excessive noise to which hearing traffic or communication is difficult 

– Confined or restricted spaces 

– In an isolated area such as landfills or wooded areas 

– Areas with high crime rates 

When using the buddy system, visual contact must be maintained between crew members at all times, and crew 

members must observe each other for signs of chemical exposure, heat, or cold stress. Indications of adverse 

effects include, but are not limited to: 

– Changes in complexion and skin coloration 

– Changes in coordination 

– Excessive salivation and pupillary response 

– Changes in speech pattern. 

Project personnel must also be aware of potential exposure to possible safety hazards, unsafe acts, or 

noncompliance with safety procedures. Individuals must inform their partners or fellow team members of non 

visible effects of exposure to toxic materials. The symptoms of such exposure may include: 

– Headaches 

– Dizziness 

– Nausea 

– Blurred vision 

– Cramps 

– Irritation of eyes, skin, or respiratory tract. 

If protective equipment or noise levels impair communications, prearranged hand signals must be used for 

communication. Personnel must stay within line of sight of another team member. 

8.5 Communication 
Each member of the project team will be able to communicate with other team members at all times. 

Communications will be by way of: 

– Cell Phones/Smart Phones 

– Two-Way Radio 

– Air Horns 

– Hand Signals 

The primary means for external communication are telephones and radio. If telephone lines are not installed at 

a site, all team members should: 

– Know the location of the nearest telephone 

– Have the necessary telephone numbers readily available 

Note: The authorized use of cellular phones must be cleared by the client prior to entering site. 

The following procedures will be followed by all site workers when using a cell phone on site: 

– No cell phone use while driving or operating equipment. 

– No cell phone use while in the Exclusion Zone. 

– If using a cell phone on site, find a location where you can safely use the phone. Do not walk around the site while 

using a cell phone. 
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Understanding of the following standard hand signals will be mandatory for all employees, regardless of other 

means of communication: 

– Hand gripping throat - Cannot breathe 

– Hands on top of head - Need assistance 

– Thumbs up - OK, I'm alright, I understand 

– Thumbs down - No, negative 

– Gripping partner's wrist, or gripping both of your own hands on wrist (if partner is out of reach)- Leave area 

immediately 

8.6 Decontamination And Hygiene 

Decontamination 

In general, everything that enters the site must either be decontaminated or properly discarded upon exit from 

the site. Prior to demobilization, potentially contaminated equipment will be decontaminated on a wash pad 

(decontamination pad), drum, or containment pad which then will be placed into appropriate container, labeled, 

and will be stored in a designated area until disposal arrangements are made. 

The type of decontamination solution to be used is dependent on the type of chemical hazards. The 

decontamination solution for heavy equipment and for any reusable PPE is Alconox/Liqui nox soap. The MSDSs 

for Alconox/Liquinox will be located in the Appendix. 

Personnel Decontamination Procedures 

Personnel decontamination will be completed in accordance with the GHD Safety and Health 

Program for personnel decontamination. Wash water and sediments will be collected and stored with any runoff 

water collected for subsequent treatment/disposal. PPE, trash, etc. will be sent off-Site for disposal. It will be 

kept separate from trash generated in clean areas of the Site. 

All disposable equipment shall be doffed before meal breaks and at the conclusion of the workday and replaced 

with new equipment prior to commencing work. 

Procedures for decontamination must be followed to prevent the spread of contamination and to eliminate the 

potential for chemical exposure. 

Personnel - Decontamination will take place prior to exiting the contaminated work area. Decontamination 

procedures are as follows: 

Step 1 Remove all visible contamination and loose debris by washing with clean water. 

Step 2 Remove all outer clothing that came in contact with the contamination (i.e., boot covers and outer 

gloves) and either dispose of in disposable container or wash in detergent solution and rinse. 

Step 3 Remove protective clothing; dispose of in disposable container.  

Step 4 Remove respirator, sanitize prior to reuse. 

Step 5 Remove inner gloves, dispose of in disposable container. 

Step 6 Wash and rinse hands. 

General Safety and Personnel Hygiene 

– Eating at the site is prohibited, except in specifically designated areas. Designation of eating areas will be identified 

to each employee. The location of these areas may change over the duration of the project to maintain adequate 

separation from the active work area(s). 
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– Smoking at the site is prohibited. 

– Individuals getting wet to the skin with effluent from the washing operation must wash the affected area 

immediately. If clothes in contact with skin are wet, then these must be changed. 

– Hands, face, neck, and other exposed areas must be washed with soap and water before eating, drinking, smoking, 

before using toilets, and before leaving the site. 

– All disposable coveralls and soiled gloves will be placed in covered containers at the end of every shift or sooner, if 

deemed necessary by the SHO. Wastes will be stored until proper disposal arrangements have been made. 

– Personnel working on site will not be permitted to wear facial hair that interferes with the mask to face seal on air 

purifying respirators. 

– All personnel performing or supervising work within the EZ must wear appropriate PPE, observe, and adhere to the 

personal hygiene related provisions of this section. 

– Personnel found to be disregarding the personal hygiene related provisions of this HASP will, at the discretion of 

the SHO, be barred from the site. 

8.7 Social Protection 

Security Measures 

A site assessment should be made prior to performing work in high risk areas for violent crime. Additionally, it 

may be important to gather as much information as possible from the client, describing the location and social 

conditions of the area where work will be performed. 

In the event it has been determined that this work will occur in an area of high risk, consideration shall be 

given to providing on site security for the protection of the employee. This option may include services from 

a security agency, local law enforcement (if available), or the services of an off duty law enforcement 

officer. The Project Manager and/or Project Coordinator shall be contacted and provide authorization prior 

to making these arrangements. 

Anti-social behavior means different things to different people - noisy neighbors who ruin the lives of those 

around them, 'crack houses' run by drug dealers, loitering by drunkards, people begging by cash points, 

abandoned cars, litter and graffiti, young people using airguns to threaten and intimidate or people using 

fireworks as weapons. 

When in this situation, there is no single strategy that always works. Remember these tips when faced with 

work conditions in volatile neighborhoods: 

Street Precautions 

When walking to and from your vehicle, or in and around the work site: 

– Be alert to your surroundings and the people around you, especially if you are alone or it is dark 

– Whenever possible, travel with a colleague 

– Stay in well lighted areas as much as possible 

– Walk close to the curb; avoid doorways, bushes, and alleys where someone could hide 

– Walk confidently, and at a steady pace; make eye contact with people when walking 

– Do not respond to conversation from strangers on the street, continue walking 

Harm Reduction 

Do as much as you can to avoid a confrontation "anticipation and avoidance" are the key words. 

– If you get caught up in a situation, try to talk to an aggressor without provoking them. 

– Practice relaxation, as appearing fearful or stressed can actually provoke an attack. 
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– Remember that body language is important in aggressive situations, so maintain a comfortable distance between 

you and the aggressor. 

– It may be more advisable to submit than to resist and risk severe injury or death. You will have to make this 

decision based on the circumstances. Be especially careful, if your attacker has a weapon. 

– Avoid arguing with or physically confronting the individual. Attempt to distance yourself from the individual. 

Advise others in the area to leave the scene and request police assistance by having someone call the 

emergency number listed on the Emergency Contact Sheet. Use the team approach. A staff member who is 

physically unable to break away from an attacker should shout for help. 

– Steady yourself if danger threatens. Panic can disable you, so again it's useful to learn how to keep control in 

a difficult situation. 

– If you must fight back, adopt what police term the "bash and dash" approach. Primary targets are the eyes, 

nose, mouth, ears, throat, groin, knees, or shins; choose whichever is easiest to get to. 

– Be aware that your attacker might be stronger than you, or may take what you are using in self defense and 

use it against you. It is often better just to shout loudly and run away. 

– When confronted by an individual whose behavior becomes aggressive or menacing, remain as calm as possible. 

Avoid arguing with or physically confronting the individual. Attempt to distance yourself from the individual. 

Advise others in the area to leave the scene and request police assistance by having someone call the 

emergency number listed on the Emergency Contact Sheet. Use the team approach. If you are physically 

unable to break away from an attacker, shout for help. 

– The use of physical force is justified when a person believes that such force is necessary to protect him or 

herself against the use or imminent use of unlawful physical force by another person. The use of physical 

force is also justified in the defense of another party, such as a co worker, who is being subjected to unlawful 

physical force. You can use any technique of legal self defense in order to halt or distract an attacker until law 

officers arrive on the scene. 

– Should an aggressor only be interested in taking or damaging property, do not interfere. Obtain a description 

of the individual to provide to local authorities, including height, weight, race, sex, clothing, accent, unusual 

markings such as tattoos, facial piercing, scars, hair color, and weapon, if any. 

– Shout 'fire' rather than 'help' - it can get more results. 

– Stay alert and observant so that you can better describe your attacker and the assault to the police. 

– Report the incident to the GHD Help Line and BWise and work with your PM and HSE Manager to complete 

the investigation 

Drug Activity 

The safe retrieval and disposal of used hypodermic needles and syringes: 

– GHD employees must not handle or remove any hypodermic needles or syringes. You should contact the local 

Police Department, Fire Department, or Health Department for removal from the job site. 

– If you are injured by a discarded needle you can receive a vaccination against Hepatitis B within 48 hours of the 

incident. Notify the GHD Help Line and seek medical attention, call 911 if necessary. 

– If an accident occurs where a needle or other sharp object has punctured the skin, then the injured person 

should: 

• Encourage the wound to bleed gently 

• Wash well with soap under cold running water 

• Cover the wound with a waterproof dressing 

• Seek medical attention as soon as possible 

• Inform the SS and/or PM 

• Complete a GHD Incident Reporting Form 
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Car Jacking 

You can help prevent yourself being a victim of car jacking by: 

– Keeping your doors locked in built up areas, and trying to keep the windows wound up, especially at traffic 

lights 

– Being aware of what people are doing around you 

– Using the middle lane, if there is one, when waiting at junctions or lights, so that your car is harder to get to 

from the pavement 

– Not stopping to help someone who has broken down (if you really want to help, pull over at the next garage or 

police station and call for help) 

– Driving to the next garage or police station and reporting them if someone tries to pull you over for no reason 

A car jackers may 'accidentally' bump into your car, aiming to get you out of the car so they can steal it. If 

this happens, you may choose not to get out of the car - especially if you do not think it is a genuine 

accident. Wind the window down a little bit to talk to them if you want to. 

Aggressive or Menacing Behavior 

Report to the GHD HSE Help Line, BWise and work with your PM and HSE Manager to complete the 

investigation. 

8.8 Site Security 
Site security is necessary to prevent the exposure of unauthorized, unprotected people to site hazards and to 

avoid interference with safe working procedures. Security shall be maintained outside of the actual work area(s) 

so as to prevent unauthorized entry into the work area(s). 

Members of the general public are to be protected from site hazards. 

9. Traffic Control 

9.1 Introduction to Traffic Control 
Temporary traffic control (TTC) procedures standardize and clarify minimum expectations for practices of  

TTC when performing field activities on or within 3 meters (10 ft) of active roadways. Following the 

requirements of this procedure helps to reduce the risk posed to employees from distracted drivers. 

Responsibilities of supervisors and project managers include the following: 

– Identify and communicate areas on site that require proper TTC 

– Identify personnel who complete the work and verify that they are adequately trained in TTC procedures, 

including documentation of training records 

– Coach and guide personnel on the proper use and care of equipment required for TTC 

– Provide and maintain required TTC equipment 

– Complete work site inspections to ensure compliance with TTC procedures 

– Prevent unauthorized entrance into the work zone 

Responsibilities of employees working on near active roadways consist of the following: 

– Cooperate and comply with the TTC procedures contained herein and with procedures outlined by supervisor 

– Inspect road area for hazards and revise JSA/JHA as needed 
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– Maintain equipment used for TTC 

– Communicate any issues, including equipment condition, to supervisor 

– Issue Stop Work Authority (SWA) when unable to adhere to this program 

The levels of TTC are based on the task on hand, the proximity of the roadway, and the duration of the 

activity. 

9.2 Traffic Control Level 2 
Level 2 includes general street conditions that are not a highway, or tasks such as monitoring, drilling, or 

inspection within 3m or 10ft of a active roadway. Basic requirements for Level 2 include: 

– Develop a JSA that follows the MUTCD or provincial equivalent for lane closures and redirection of traffic 

– Obtain a permit from the municipality if necessary 

– Adhere to a maximum speed limit of 50km or 30mph 

– Complete a safety and health review 

– Use equipment per MUTCD or provincial equivalent 

10. Emergency Procedures 

10.1 Introduction Emergency Procedures 
Emergencies can range from minor to serious conditions. Various procedures for responding to site 

emergencies are listed in this section. The PM or SS is responsible for contacting local emergency services, if 

necessary, for specific emergency situations. Various individual site characteristics will determine preliminary 

action to ensure that these entry procedures are successfully implemented in the event of an emergency. The 

project team will address necessary facility/client emergency protocols to ensure compatibility between this 

document and facility/client programs and expectations. 

Field employees will identify the primary (on site) and secondary (off site) evacuation routes to muster locations 

prior to initiating work. A site map is provided in the Appendix. 

At client facilities, site emergencies may be indicated by a fog horn or other loud audible sound. If an adjacent 

facility's alarm is activated, work will stop immediately, equipment will be de energized and/or secured as 

necessary for safety reasons and personnel will go immediately to the secondary evacuation location as 

indicated in pre-start and tailgate meetings. 

Emergency evacuation drills will be conducted as deemed necessary by the SS, and documentation of the drills will 

be maintained by the SS in project file. 

An Emergency Information Sheet containing the hospital location, directions, government agency phone 

numbers, emergency phone numbers, and a map with directions to the hospital is located in the Appendix. 

10.2 Incident, Injury, Illness Reporting And 
Investigation 

Any work related incident, injury, illness, exposure, vehicle accident, property loss and or security issues must be 

reported to your supervisor, the SS immediately. Stop Work Authority will be implemented. Provide care for any 

injured persons and secure the scene. 
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GHD will call the GHD PM and the GHD HSE Help Line. Personnel on site should maintain the work area as it was at 

the time of the incident until further directions are given by the GHD PM, a GHD Safety Professional. No GHD 

person on site has the authority to call a regulatory agency (environmental or OSHA); this shall be completed by 

GHD Leadership Team in conjunction with the client. Emergency medical care or support of fire departments is 

not a restricted call if immediately necessary to protect life and property. 

The GHD PM and HSE Manager will coordinate with on site personnel to gather critical information. The GHD PM 

is responsible (or their designee) to enter the information into BWise within a 24 period from time of incident. 

The GHD PM is also responsible to contact the client, which a positive verbal contact is required. The GHD staff 

listed above will coordinate the completion of the investigation and placement of information into BWise.  This 

same group of GHD staff will manage further communications with the client.  

The report must be filed for the following circumstances: 

– Incident, injury, illness, or exposure of an employee. 

– Injury of a subcontractor. 

– Damage, loss, or theft of property. 

– Any motor vehicle accident, regardless of fault, which involves a company vehicle, rental vehicle, or personal 

vehicle while the employee is acting in the course of employment. 

– Any sting, involving a puncture of the skin must immediately be reported to Work Care and follow all GHD reporting 

requirements 

– Security Issues 

– Environmental releases or loss of containment. 

Occupational incidents resulting in employee injury or illness will be investigated by the SS. This investigation will 

focus on determining the cause of the incident and modifying future work activities to eliminate the hazard.  

All employees have the right and obligation to report unsafe work conditions, previously unrecognized safety 

hazards, or safety violations of others. If you wish to make such a report, it may be made orally to your 

supervisor or other member of management, or you may submit your concern in writing, either signed or 

anonymously. 

10.3 Emergency Equipment/First Aid 
Safety equipment will be available for use by site personnel, located within 30 feet of the work area(s), and 

maintained at the site. 

– First Aid kit(s), compliant with local jurisdictional requirements according to number of workers present 

– Automated External Defibrillators (AEDs) are optional first aid response equipment for conditions related to heart 

stoppage. If a unit is on site, designated personnel must be trained in the specific AED unit in addition to First Aid 

and CPR certification, conduct monthly inspections, and contact listed AED Unit coordinator. 

– Emergency eyewash bottles and/or an eyewash station lasting 15 minutes. 

– Emergency alarms as a means to alert all personnel instantaneously for an emergency. 

– Fire extinguisher (at a minimum, a 2A/10BC will be on site). 

10.4 Emergency Procedures For Contaminated 
Personnel 

Whenever possible, personnel should be decontaminated in the contamination reduction zone before 

administering first aid, without causing further harm to the patient. 

– Skin Contact: Remove contaminated clothing, wash immediately with water, and use soap, if available. 
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– Inhalation: Remove victim from contaminated atmosphere. Remove any respiratory protection equipment. Initiate 

artificial respiration, if necessary. Transport to the hospital. 

– Ingestion: Remove from contaminated atmosphere. Do not induce vomiting if victim is unconscious. Never induce 

vomiting when acids, alkalis, or petroleum products are suspected. Transport to the hospital, if necessary. 

Any person transporting an injured/exposed person to a clinic or hospital for treatment should take with them 

directions to the hospital and a listing of the contaminants of concern to which they may have been exposed. 

Any vehicle used to transport contaminated personnel will be cleaned or decontaminated, as necessary. 

10.5 Site Evacuations 
In the event of an emergency situation such as fire, explosion, or significant release of toxic gases, project 

personnel in the field will be notified by established communications to evacuate the area. In the event of an 

emergency, GHD personnel will gather at their primary mustering point for a head count. The SS will determine 

a primary and secondary muster point to be used as an assembly area in the event of an emergency. The 

secondary muster point will be located at least 90 degrees from the primary. These locations will be 

communicated to the work crew(s) during the Tailgate Safety Meeting (TGSM) as part of the site specific training 

prior to commencement of work activities, weekly thereafter, and prior to the advent of potentially threatening 

weather. 

Muster points will be identified in the site map attached to the HASP. 

10.6 Spill And Release Contingencies 
If a spill has occurred, the first step is personal safety, then controlling the spread of contamination,  if possible. 

GHD personnel will immediately contact site management to inform them of the spill and activate emergency spill 

procedures. 

11. Environmental Control Program 

11.1 Introduction 
This section of the HASP outlines measures to be implemented at the site to prevent hazards associated with 

environmental conditions. 

11.2 Weather Monitoring 
The SS will be responsible for checking weather forecasts for the next day and week of work to provide advance 

notification of any severe weather conditions. Severe weather conditions (e.g., heavy rains) may cause unsafe 

conditions at the site and in some situations work may have to be stopped. 

11.3 Tornado Safety Policy And Procedures 
Tornadoes occur most frequently between April and October from 3:00 to 7:00 p.m. but can occur any time. In 

most cases, tornadoes move from a west/southwest direction. A typical tornado is a swirling storm of short 

duration with winds up to 300 miles per hour and a near vacuum at its center. It appears as a rotating funnel 

shaped cloud, from gray to black in color, extending towards the ground from the base of a thundercloud. 

Tornadoes usually only cover a limited geographical area and give off a roaring sound. A tornado is the most 

concentrated and destructive potential weather event at the work site. Tornadoes are usually the result of the 
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interaction of a warm, moist air mass with a cool or cold air mass. Secondary effects of tornadoes include flash 

flooding, electric power outages, transportation system and communication system disruption, and fires. 

Whenever weather conditions develop that indicate tornadoes are expected, the National Weather Service will 

issue a tornado watch to alert people in a designated area for a specific time period (normally 6 hours) to remain 

alert for approaching storms. The tornado watch is upgraded to a tornado warning when a funnel cloud (tornado) 

is actually sighted or indicated by weather radar. 

When a tornado is approaching, Site personnel will only have a short time to react. Therefore, site personnel 

must be prepared to react during periods of severe weather. Memorize the following tornado danger signs: 

– Approaching clouds of debris can mark the location of a tornado even if a funnel cloud is not visible 

– Before a tornado hits, the wind may die down and the air can become very still/calm 

– It is not uncommon to see clear, sunlit skies behind a tornado as they usually occur at/near the trailing edge of 

thunderstorms. 

Tornado Evacuation Procedures 

GHD and contractor personnel monitor weather related information provided by National Weather Service. If the 

National Weather Service issues a tornado warning, Site supervisor will activate the emergency response plan. 

The "take shelter" warning signal is a "slow wail" of the alarm system. GHD work site personnel will evacuate the 

work zone(s) when a tornado watch has been issued by the National Weather Service. Personnel will contact the 

Project Management team to inform them they are leaving the site and provide them a location of the muster 

point (shelter) they are going. The Site Supervisor are responsible for work areas, they will check remote areas 

of the work zone(s) to ensure personnel have reacted to the alert. Personnel must proceed to the work site 

mustering point (shelter) and wait for further instructions. If a tornado watch is upgraded to a tornado warning, 

personnel will proceed to the designated tornado shelters. Once inside the shelter, conduct a head count to 

ensure that personnel are accounted for. In general, stay away from all windows and doors that lead to the 

outside. Remain in the shelter until the "all clear" signal is given by the Site Supervisor. 

The tornado shelter most accessible to GHD personnel should be noted on the site map attached to this HASP 

Directions to the shelter are to be communicated to work site personnel during initial site safety orientation and 

throughout the tornado season during subsequent safety meetings. 

If unable to reach the designated shelter, the best protection in a tornado is usually an underground area. If an 

underground area is not available, consider small interior rooms on the lowest floor without windows, hallways 

on the lowest floor away from doors and windows, rooms constructed with reinforced concrete/brick/block with a 

heavy concrete floor and roof, and protected areas away from doors and windows.  

11.4 Rain And Snow 
Excessive amounts of precipitation may cause potential safety hazards for work tasks. The hazards that would be 

most commonly associated are slipping, tripping, or falling due to slippery surfaces. 

Severe weather conditions will result in work stoppage and the implementation of further emergency 

measures. 

11.5 Temperature 
Site activities are expected to be conducted year round. Temperature extremes may be experienced which 

require measures to be implemented to prevent health and safety hazards from occurring. Potential hazards 

arising from temperature extremes are heat stress and cold exposure. 
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11.6 Wind 
High winds may be encountered at the site and these can cause hazards that may affect site personnel health 

and safety. Preventative measures that will be implemented if necessary are as follows: 

i. Restrict site activities. 

ii. Batten down light equipment or building materials. 

iii. Partially enclose work areas. 

iv. Reduce or Stop Work activities. 

11.7 Lightning & Thunder 
Light travels at a faster speed than sound, you can see a lightning bolt before the sound of thunder reaches you. 

To judge how close lightning is, count the seconds between the flash and the thunder clap. Each second 

represents about 328 yards/300 meters. If you can count less than 30 seconds between the lightning strike and the 

thunder, the storm is less than 6.2 miles/10 km away and there is an 80 percent chance the next strike will 

happen within that 6.2 miles/10 kilometers. 

Lightning may strike several miles/kilometers away from the parent cloud and therefore precautions should be  

taken even if the thunderstorm is not directly overhead. 

If you hear thunder or see lightning, stop work immediately and seek safe shelter. Remain sheltered for 30 

minutes after hearing the last thunder before returning to work. 

11.8 Outdoor Precautions During Severe Weather 
– Keep a safe distance from tall objects, such as trees, hilltops, and telephone poles. 

– Avoid projecting above the surrounding landscape. Seek shelter in low lying areas such as valleys, ditches, and 

depressions, but also be aware of flooding. 

– Stay away from water. Don't go boating if a storm threatens. Move to land as quickly as possible if you are on the 

water. Lightning can strike the water and travel some distance from its point of contact. Don't stand in puddles 

even if you are wearing rubber boots. 

– Stay away from objects that conduct electricity, such as tractors, metal fences, motorcycles, lawnmowers, and tall 

metal objects. 

– Avoid being the highest point in an open area. Holding a conductive tool, holding an umbrella, can make you the 

tallest object and a target for lightning. 

– You are safe inside a car during lightning, but don't park near or under trees or other tall objects, which may topple 

over during a storm. Be aware of downed power lines, which may be touching your car. 

– In a forest, seek shelter in a low lying area under a thick growth of small trees or bushes. 

– Be alert for flash floods, which are sometimes caused by heavy rainfall, if seeking shelter in a ditch or low lying 

area. 

– If caught in a level field far from shelter and you feel your hair stand on end, lightning may be about to hit you. Kneel 

on the ground immediately, with feet together, place your hands on your knees and bend forward. Don't lie flat. 

– If you are in a group in the open, spread out, keeping people several yards/meters apart. 

11.9 Indoor Precautions During Severe Weather 
– Before the storm hits, disconnect electrical appliances including radios and television sets. Do not touch them 

during the storm. 
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– Don't go outside unless absolutely necessary. 

– Stay away from doors, windows, fireplaces, and anything that will conduct electricity, such as radiators, stoves, 

sinks, and metal pipes. Keep as many walls as possible between you and the outside. 

– Don't handle electrical equipment or telephones. Use battery operated appliances only. 

11.10 Flash Flooding 
Floods are one of the most common hazards in low lying areas, however not all floods are alike. Some floods 

develop slowly, while others such a flash floods, can develop in just a few minutes and without visible signs of 

rain. Additionally, floods can be local, impacting a neighborhood or community, or very large, affecting entire 

river basins and multiple states. 

Flash floods can occur within a few minutes or hours of excessive rainfall, a dam or levee failure, or a sudden 

release of water held by an ice jam. Flash floods often have a dangerous wall of roaring water carrying rocks, mud 

and other debris. 

Be aware of flood hazards no matter where you live or work, but especially if you are in low-lying areas, near 

water, behind a levee or downstream from a dam. Even very small streams, gullies, creeks, culverts, dry 

streambeds or low-lying ground that appear harmless in dry weather can flood. 

During the flood 

– If any possibility of a flash flood, move immediately to higher ground. Do not wait for instructions to move. 

– Be aware of stream, drainage channels, canyons and other areas known to flood suddenly. 

If you must prepare to evacuate, you should do the following: 

– Do not walk-through moving water. Six inches of moving water can make you fall. 

– If you have to walk in water, walk where the water is not moving. Use a stick to check the firmness or depth of the 

ground in front of you. 

– Do not drive into flooded areas. If floodwaters rise around your car, abandon the car and move to higher ground if 

you can do so safely. 

– Observe weather in the distance, rain in the hills can cause flooding in the valleys. Do not park your vehicle along 

streams, rivers or creeks, particularly during threatening conditions. 
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APPENDIX DOCUMENTS 
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~CUTE: Irritation to 

he eyes; allergic 
dermatitis; 
gastrointestinal 

2, 3, 7, 8-
disturbance; 

Colorless to 

et r achloro-
CHRONIC: 

Mihi te, 

Dioxin CAS-
i ibenzo-p- TLV: NE PEL: NE 

Inhalation Chloracne; (FP) NE (VP) 
rystalli ne solid. 

1746-01-6 
◄i oxi n Dioxine STEL: NE IDLH: 

~bsorpt ion Porphyria; possible 0.000002 mm 
( Exposure may 

PCDBD TCDD 2, NE 
Ingestion reproductive and (IP) NE (UEL) NE 

occur through 0.206mg/kg 

3, 7, 8-TCDD 
Eye/skin contact eratogenlc (LEL) NE 

contact at 

-
previously 

-AS-17 46-01-6 
effects; liver and 
kidney damage; 

contaminated 

hemorrhage. 
worksi tes 

Potentia l 
occupat ional 
carcinogen . 

Acute: Inhalation 
of material may be 
harmful. Contact 

Dlbenzofuran 
TLV NA PEL NA Inhalation, 

may cause burns to (FP) 130 •c / 266 

: .AS • 13 2-64·9 
Di benzofuran STEL NAIDLH Ingestion, Eye, 

skin and eyes "F (VP) 0.00248 Colorless white 

NA ,kin 
Chronic: Inhalation mm~@25deg rystalline solid 

0.206 mg/lqi 

of Asbestos dust : (IP) (UEL) (LEL) 

may have a 
damaging effect on 
he lungs 



 

1https://www.epa.gov/risk/regional-screening-levels-rsls. Accesses 4/28/2022. 

1. Introduction 

This Air Monitoring Plan (AMP) was prepared by GHD Services Inc. (GHD), on behalf of International Paper Company 

(IPC), to address air monitoring during the remedial action (RA) at the Southern Impoundment of the San Jacinto 

River Waste Pits Superfund Site. This AMP discusses the development of site-specific action levels protective of 

potential exposures to dust generated at the Southern Impoundment RA (Work Site), in which dioxins and furans 

could potentially be present, and the methods for monitoring airborne dust. This AMP was developed to assist in 

protecting the health and safety of personnel working at the Work Site and off-site personnel working in the 

surrounding industrial area.  

2. Development of Work Site Action Levels 

Work Site action levels (WSALs) were developed based on established exposure guidelines and standards, 

site-specific risk-based screening levels, and equivalent airborne dust concentrations as discussed in the subsections 

below. The WSALs are designed to provide early indication for the need to implement dust control measures; an 

exceedance of the WSALs does not necessarily indicate a health concern. 

2.1 Occupational Exposure Guidelines and Standards 
GHD used established guidelines and limits to establish the WSALs. The US Occupational Safety and Health 

Administration has established Permissible Exposure Limits (PELs) for workers to dust, based upon a lifetime 

workplace exposure, 8 hours per day and 40 hours per week for 30 years. These levels are intended to be health 

protective for potential for long-term exposures and are not an indication of health concerns from a short-term 

perspective.  

Table 1 Exposure Guidelines and Standards for Dust 

Contaminant of Interest Occupational Exposure 
Limit  

Basis Units 

Total Dust 15 OSHA PEL mg/m3 

Respirable Dust 5 OSHA PEL mg/m3 

Notes: 

mg/m3 – milligram per kilogram 

2.2 Screening Level Development for Dioxins and Furans 
GHD used the United States Environmental Protection Agency (USEPA) Regional Screening Level (RSL) calculator to 

derive a site-specific risk-based Screening Level (SL)1. A cancer target risk of 10-5 and non-cancer hazard quotient of 

1 were used in the calculation. The outdoor worker air scenario was selected, which includes default USEPA exposure 

assumptions for an outdoor worker: Exposure Time (ET) = 8 hours/day, and Averaging Time (AT) = 365 days. 

Remedial Actions will occur in two six-month seasons, therefore a work site-specific Exposure Duration (ED) of 2 

years and Exposure Frequency (EF) of 112 days/year were chosen. The EF of 112 days / year is based on the 

USEPA default exposure assumption for an outdoor worker of 225 days / year adjusted for 6 months (225 / 2). These 

exposure assumptions represent a good faith attempt to estimate the potential exposure to dust generated during 

excavation activities for both a worker on-site and an off-site worker in the surrounding industrial areas. A SL of 

0.00000009 mg/m3 for 2,3,7,8 TCDD was calculated. This represents the concentration that would have to be 

sustained for 8 hours per day for 112 days a year to represent a potential risk of developing an adverse health effect. 

 
1https://www.epa.gov/risk/regional-screening-levels-rsls. Accessed 10/20/2022. 

http://www.epa.gov/risk/regional-screening-levels-rsls


 

 

Instantaneous or short-term airborne concentrations above this SL do not necessarily indicate a health concern, only 

that mitigation activities are warranted. Results from the RSL Calculator are summarized in Attachment 1. 

2.3 Dioxin and Furan Equivalent Airborne Dust 
Concentration Development 

There is currently not an available real-time method for directly measuring dioxin and furans in air. However, because 

dust generated from the Work Site could potentially contain dioxins and furans, dust concentrations can conservatively 

be used as an indicator for potential exposures to these compounds. This assumption is overly conservative because 

it assumes that all soil that could become airborne would contain dioxins and furans, which is not the case. Based on 

this highly conservative assumption that all of the excavation areas contain the highest detected concentration of total 

dioxins and furans (total TEQ), GHD calculated the dioxin and furan Equivalent Airborne Dust Concentration 

(EADCSL); i.e., the total dust concentration that would contain a dioxin and furan concentration equal to the SL.  

The EADCSL calculation shows this relationship. The equation for calculating the EADCSL is shown below. 

EADCSL = SL x Conc-1
Contaminated soil x 106 

Where:   SL = Screening Level, mg/m3 

Conc-1
Contaminated soil= Inverse of the soil concentration, kilograms per milligram (kg/mg) 

The peak total TEQ soil concentration detected was 0.206 mg/kgsoil. Using the equation above, the EADCSL was 

calculated as shown below: 

Total dust = EADC𝑆𝐿 =
𝑚𝑔𝑠𝑜𝑖𝑙

𝑚𝑎𝑖𝑟
3 = (

0.00000009 𝑚𝑔

𝑚𝑎𝑖𝑟
3 ) (

𝑘𝑔𝑠𝑜𝑖𝑙

0.206 𝑚𝑔 
) (

106𝑚𝑔𝑠𝑜𝑖𝑙

𝑘𝑔𝑠𝑜𝑖𝑙
)= 0.43 mg/m3 

Where:   SL = The screening level of 0.00000009 mg/m3 

Conc-1
Contaminated soil = One kg of soil contains 0.206 mg of total TEQ 

106 = The amount (in mg) of soil in a kg of soil 

Therefore, assuming the highest detected total TEQ concentration is present equally in all Work Site soil (which is 

known to not be the case), airborne dust concentrations above 0.43 mg/m3 averaged over an 8-hour period would be 

required to potentially exceed the calculated SL for Total TEQ. This concentration is the basis for the WSALs for the 

Southern Impoundment RA, as discussed in Section 3 below. 

Table 2  Equivalent Airborne Dust Concentration  

Compound of 

Interest 

Soil Concentration 

(mg/kg) 

Community 

Guideline 

(mg/m3) 

Community 

Units 
EADCSL measured as total dust sustained 

for 8-hours to reach the guideline. 

Total TEQ  0.206 0.00000009 0.43 mg/m3 

3. Work Site Action Levels  

After consideration of the occupational exposure guidelines and limits and the site-specific screening levels of other 

compounds of interest, the more conservative WSAL of 0.43 mg/m3, averaged over 1 hour, will be used at the Work 

Site during the RA. The WSALs are designed to provide early indication for the need to implement dust control 

measures; an exceedance of the WSALs does not necessarily indicate a health concern. GHD will perform real-time 

total dust air monitoring on-site and on the perimeter of the Work Site during the RA. The WSALs are summarized in 

Table 3. 



 

 

Table 3 Work Site Action Levels 

Chemical of Interest  Location Action Level1 Duration Description of Action 

Total Dust 
Concentrations 
(Total Dust) 

On-site near Work 
Areas and 
Perimeter of the 
Work Site 

< 0.43 mg/m3 1-Hour Average No action required 

> 0.43 mg/m3 1-Hour Average Notify the Project Manager, implement 
dust suppressant and mitigation 
measures to reduce dust 
concentrations below the action level. 

Notes: 
1Action levels are based on real-time average concentrations of total dust 

If the WSAL is exceeded, dust suppression and mitigation measures on-site to minimize airborne dust produced from 

work activities may include, but would not be limited to: 

– Reduction of speed of reagent addition during potential solidification mixing, 

– Reduction of on-site traffic, 

– Reduction in speed of on-site traffic, 

– Watering or misting on-site roads, 

– Use of appropriate truck covers, and 

– Applying or maintaining aggregate, or similar, for on-site roads. 

4. Air Monitoring Methods 

Real-time air monitoring for total dust will be performed using TSI Dustrak aerosol or equivalent monitoring 

instruments. Dust monitors will be placed around the perimeter of the Work Site both downwind and upwind of the 

work area. Additionally, air monitoring will be conducted on-site near work areas. All instruments will be calibrated and 

operated in accordance with the manufacturer's specifications or applicable test or method specifications. 

GHD 

  

Hyland Herring, PhD, DABT Joseph Cameron, CIH 

 

  



Output generated   25OCT2022:11:50:37

Site-specific 1

Outdoor Worker Air Inputs

Variable

Outdoor
Worker

Air
Default
Value

Site-Specific
Value

AT
out

 (averaging time - outdoor worker) 365 365
ED

out
 (exposure duration - outdoor worker) yr 25 2

EF
out

 (exposure frequency - outdoor worker) day/yr 225 112
ET

out
 (exposure time - outdoor worker) hr 8 8

THQ (target hazard quotient) unitless 0.1 1
LT (lifetime) yr 70 70
TR (target cancer risk) unitless 1.0E-06 1.0E-05



Output generated   25OCT2022:11:50:37

Site-specific 2
Outdoor Worker Regional Screening Levels (RSL) for Air
Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = OW; W = TEF applied; E = RPF applied; G = see
user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on
DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

Chemical
CAS

Number Mutagen? Volatile?
Chemical

Type
IUR

(ug/m 3)-1

IUR
Ref

RfC
(mg/m 3)

RfC
Ref

Carcinogenic
SL

TR=1E-05
(ug/m 3)

Noncarcinogenic
SL

THI=1
(ug or fibers/m 3)

Screening
Level
(ug or

fibers/m 3)
TCDD, 2,3,7,8- 1746-01-6 No Yes Organics 3.80E+01 C 4.00E-08 C 9.00E-05 3.91E-04 9.00E-05 ca**



 

 

General Safety Practices 

Duration of Work Tasks 

The duration of activities involving the usage of PPE will be established by the SS or SHO based upon ambient 

temperature and weather conditions, the capacity of personnel to work in the designated level of PPE and 

limitations of the protective equipment (i.e., ensemble permeation rates, life expectancy of the APR cartridges, 

etc.) As a minimum, rest breaks will be observed at the following intervals: 

i. 15 minutes midway between shift start-up and lunch 

ii. One-half to one hour for lunch 

iii. 15 minutes in the afternoon, between lunch and shift end 

All rest breaks will be taken in the clean area (Support Zone [SZ]) after full decontamination and PPE removal. 

Additional rest breaks will be observed based upon the heat stress monitoring guidelines presented in Section 

4.2. 

Site Control 

Authorization to Enter 

All personnel working in Exclusion Zones (EZs) must have completed hazardous waste operations initial training 

as defined under OSHA Regulation 29 CFR 1926.65; have completed their training or refresher training within 

the past 12 months, and have been certified by a physician as fit for hazardous waste operations in order to 

enter a site area designated as an EZ or Contaminant Reduction Zone (CRZ). 

Personnel without such training or medical certification may enter the designated Support Zone (SZ) only. The 

SS or SHO will maintain a list of authorized persons; only personnel on the authorized list will be allowed within 

the EZ or CRZ. 

Site Orientation and Hazard Briefing 

No person will be allowed in the general work area during project operations without first being given a Site 

orientation and hazard briefing. This orientation will be presented by the SS or SHO, and will consist of a review 

of this HASP. This review must cover the chemical, physical, and biological hazards, protective equipment, safe 

work procedures, and emergency procedures for the project. A Training Acknowledgement Form is provided in 

Appendix A for documentation purposes. In addition to this meeting, Daily Safety Meetings will be held each day 

before work begins. All individuals on the Site, including visitors, must document their attendance to the  initial 

briefing as well attending the Daily Safety Meetings. Appendix A also presents the forms that will be used for 

documenting the Daily Safety Meeting. 

Certification Documents 

The PM, SS and SHO are responsible for ensuring that all personnel working at the Site meet the training and 

medical surveillance requirements. Subcontractor personnel must provide their training and medical 

documentation to the SHO prior to the start of fieldwork. 

Entry Requirements 

In addition to the authorization, hazard briefing and certification requirements listed above, no person will be 

allowed to enter the Site unless he or she is wearing the minimum support zone PPE as described in Section 

4.0. Personnel entering the EZ or CRZ must wear the required PPE for those locations. 



 

 

Emergency Entry and Exit 

Individuals who must enter the Site on an emergency basis will be briefed of the hazards by the SS or SHO. All 

hazardous activities will cease in the event of an emergency and any sources of emissions will be controlled, if 

possible. 

People exiting the Site because of an emergency will gather in a safe area for a head count. The SS or SHO is  

responsible for ensuring that all people who entered the work area have exited in the event of an emergency. 

Contamination Control Zones 

Contamination control zones are maintained to prevent the spread of contamination and to prevent unauthorized 

people from entering hazardous areas. 

Exclusion Zone (EZ) 

The EZ consists of the specific work area, or may be the entire area of suspected contamination.  All personnel 

entering the EZ must use the required PPE, and must have the appropriate training and medical clearance for 

hazardous waste work. The EZ is the defined area where there is a possible respiratory and/or contact health 

hazard. Cones, caution tape, or other appropriate means will identify the location of each EZ. 

Contamination Reduction Zone (CRZ) 

The CRZ or transition area will be established, if necessary, to perform decontamination of personnel and 

equipment. All personnel entering or leaving the EZ will pass through this area to prevent any cross­ 

contamination. Tools, equipment, and machinery will be decontaminated in a specific location. The 

decontamination of all personnel will be performed on-Site adjacent to the EZ. Personal protective outer 

garments and respiratory protection will be removed in the CRZ and prepared for cleaning or disposal. This zone 

is the only appropriate corridor between the EZ and the SZ. 

Support Zone (SZ) 

The SZ is a clean area outside the CRZ located to prevent personnel from exposure to hazardous substances. 

Eating and drinking will be permitted in the support area only after proper decontamination. Smoking may be 

permitted in the SZ, subject to Site requirements. 

Buddy System 

All project personnel must use the buddy system. Visual contact must be maintained between crew members at  

all times, and crew members must observe each other for signs of chemical exposure, heat, or cold stress. 

Indications of adverse effects include, but are not limited to: 

– Changes in complexion and skin coloration 

– Changes in coordination 

– Excessive salivation and pupillary response 

– Changes in speech pattern. 

Project personnel must also be aware of potential exposure to possible safety hazards, unsafe acts, or 

noncompliance with safety procedures. Individuals must inform their partners or fellow team members of non-

visible effects of exposure to toxic materials. The symptoms of such exposure may include: 

– Headaches 

– Dizziness 

– Nausea 

– Blurred vision 

– Cramps 

– Irritation of eyes, skin, or respiratory tract. 



 

 

If protective equipment or noise levels impair communications, prearranged hand signals must be used for 

communication. Personnel must stay within line of sight of another team member.  

Site Monitoring 

Air Monitoring 

Personal Air Monitoring Program 

The PM, SS and SHO shall also implement a personnel air-monitoring program for those project personnel who 

have the highest risk of potential for exposure to chemicals present on Site. This monitoring will be done in 

compliance with 1926.65(h). Samples will be collected during startup of those project activities where personnel 

face potential exposure. The PM, SS and/or SHO will determine the number and frequency of sampling events. 

Appropriate NIOSH methodology will be followed and all samples are to be sent to an American Industrial 

Hygiene Association (AIHA) accredited laboratory. Results for all personnel air sampling will be posted for all 

project personnel to review. 

Personnel Training 

General 

Required project personnel as discussed in Section 1.0 must have completed hazardous waste operations-

related training, as required by the OSHA Standard 29 CFR 1926.65. Field personnel also receive a minimum of 

3 days of actual field experience under the direct supervision of a trained, experienced supervisor. Personnel 

who completed their training more than 12 months prior to the start of the project must have, if required, 

completed an 8-hour refresher course within the past 12 months. The SS must also have completed an 

additional 8 hours of training that is required by OSHA for supervisors. 

Basic 40-Hour Course 

The following is a list of the topics typically covered in a 40-hour training course: 

– General safety procedures 

– Physical hazards (fall protection, noise, and heat stress, cold stress) 

– Names and job descriptions of key personnel responsible for Site health and safety 

– Safety, health, and other hazards typically present at hazardous waste sites 

– Use, application, and limitations of PPE 

– Work practices by which individuals can minimize risks from hazards 

– Safe use of engineering controls and equipment on site 

– Medical surveillance requirements 

– Recognition of symptoms and signs, which might indicate overexposure to hazards 

– Worker right-to-know (Hazard Communication OSHA 1926.59/1910.1200) 

– Routes of exposure to contaminants 

– Engineering controls and safe work practices 

– Components of a Site HASP 

– Decontamination practices for personnel and equipment 

– Confined space entry procedures 

– General emergency response procedures 

Supervisor Course 

Management and supervisors receive an additional 8 hours of training which typically includes: 

– General Site safety and health procedures 

– Emergency procedures 



 

 

– PPE programs 

– Air monitoring techniques 

Medical Surveillance Program 

Medical Examination 

All required personnel who will enter a Site EZ or CRZ must have successfully completed a pre-placement and/or 

annual physical examination prior to entering one of these work zones. This medical surveillance program must 

comply with OSHA 29 CFR 1926.65(f). 

Pre-Placement Medical Examination 

All on-Site project personnel who will enter an EZ or CRZ must have completed a comprehensive medical examination 

within the past 12 months that meets the requirements of applicable OSHA Regulations. The annual medical 

examination typically includes the following elements: 

– Medical and occupational history questionnaire 

– Physical examination 

– Complete blood count, with differential 

– Liver enzyme profile 

– Chest X-ray, once every 3 years, for non-asbestos workers 

– Pulmonary function test 

– Audiogram 

– Electrocardiogram for persons older than 45 years of age, or if indicated during the physical examination 

– Drug and alcohol screening, as required by job assignment 

– Visual acuity 

– Follow-up examinations, at the discretion of the examining physician or the corporate medical director 

The examining physician provides the individual and employer with a report summarizing the findings confirming 

the worker's fitness for work and ability to wear a respirator. Documentation of medical clearance will be 

available for project personnel during all project work. 

Subcontractors will certify that all of their personnel have successfully completed a physical examination by a 

qualified physician. The physical examination must meet the requirements of 29 CFR 1926.65 and 29 CFR 

1910.134 as described above. Subcontractors will supply copies of the medical examination certificate for each 

of their on-Site workers. 

Other Medical Examination 

In addition to pre-employment, annual, and exit physicals, personnel may be examined: 

– At any individual's request after known or suspected exposure to toxic or hazardous materials 

– At the discretion of the client, SS, SHO, or occupational physician in anticipation of, or after known or 

suspected exposure to toxic or hazardous materials 

– At the discretion of the occupational physician 

Periodic Exam 

Following the placement examination, all personnel must undergo a periodic examination, similar in scope to the 

placement examination. For individuals potentially exposed over 30 days per year, the frequency of periodic 

examinations will be annual. For personnel potentially exposed less than 30 days per year, the frequency for 

periodic examinations may be 24 months or as determined by the physician. 

http://www.ghd.com/


 

 

Medical Restriction 

When the examining physician identifies a need to restrict work activity, the individual's supervisor must 

communicate the restriction to the individual, the individual's supervisor, and the SHO. The terms of the 

restriction will be discussed with the individual and his/her supervisor. Every attempt should be made to keep the 

individual working, while not violating the terms of the medical restriction. 

 



 

 

 

 

 

 

 

ghd.com    The Power of Commitment 
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�Q�RSTSU�VWXYZ[W�\��]UŶY_̀�Q�aZTSbWU�cd�efee�Q�d�Sg�h

' 

• • 
• 

• 
• 
• 
• 
• 

• 
• 
• 

• 

• • 
• 

• • 

• 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� !"#$%&�'&()*+&�,--%#�.%&�+-*/&, 0&%)-$#�)"1$%23�&1&*4)-"3�-%�,&.4(5%-6�*-++)#)-"7"8."4&,�)"4%$#)-"9-#4�&:$);6&"4 <."$.++2�+-*/�.++�,--%#�4-�'&()*+&�;%)-%�4-�#4.%4)"=�4(&�'&()*+& >%)'&%
? 04.%4�&"=)"&�.",�*(&*/�=.$=&#�.",�8.%")"=�+)=(4# @&()*+&�A%&./,-8" @&%)52�#$55)*)&"4�5$&+�.",�-4(&%�(.B.%,�+.6;#�C&D=D3�A.44&%23-)+3�.",�4&6;&%.4$%&E�.%&�"-4�+)4 >%)'&%F >%)')"=�G�7#&�,&5&"#)'&�,%)')"=�4&*("):$&#�.",�#4.2�.+&%4 H%%)')"=�+.4&I-++)#)-"J+)",�#;-4#�-5�-4(&%�'&()*+&#K"1$%2�-%�,&.4(�4-�-**$;."4#�-%-4(&%�;.%4)&# H*/"-8+&,=&�.",�*-6;+2�8)4(�.++�4%.55)*�%&=$+.4)-"#3�+.8#3.",�-%,)"."*&#>-�"-4�$#&�48-L8.2�*-66$")*.4)"=�,&')*&#�-%�;&%5-%6-4(&%�,)#4%.*4)"=�.*4)')4)&#�8()+&�'&()*+&�)#�)"�6-4)-"I-"#4."4+2�#*."�)"4&%#&*4)-"#3�6-'&�&2&#3�*(&*/�6)%%-%#3.",�.##&##�4%.55)*�+)=(4#�C5%&#(�'#D�#4.+&EM&*-=")B&�-4(&%�'&()*+&N#�A+)",�#;-4#�.",�6)")6)B&�4)6&#;&"4�8)4()"�4(&#&�B-"&#<.)"4.)"�#.5&42�*$#()-"�.%-$",�'&()*+&�C5%-"43�#),&#3�.",%&.%E�.",�OL#&*-",�5-++-8)"=�,)#4."*&�C.,,�."�&P4%.#&*-",�5-%�&.*(�(.B.%,-$#�*-",)4)-"3�4%);+&�5-++-8)"=,)#4."*&�)"�;--%�8&.4(&%�*-",)4)-"#E0)=".+�8&++�)"�.,'."*&�A&5-%&�*(."=)"=�+."&#�-%�4$%")"=74)+)B&�.++�,%)')"=�,&5&"#)'&�4&*("):$&#

>%)'&%

Q H%%)'&�.4�#)4& R&,&#4%)."�)"1$%2I-++)#)-" <.)"4.)"�.8.%&"&##�-5�;&,&#4%)."S'&()*$+.%�4%.55)*�8(&"&"4&%)"=�#)4&�.",�4%.'&+)"=�4-�8-%/�B-"& >%)'&%
�T�UVWVX�YZ[\]̂Z�_��̀X\a\bc�T�d]WVeZX�fg�hihh�T�j�Vk�l

• 
• 
• 

• 

• • 
• 
• • 
• 

• 
• 
• 

• 
• 

• 
• 
• 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� ! "#$%�&'()*+'�,�#--)./�#�-0122'$�)3�/'*'--#$4�56('/�)/�718928-'�#�-0122'$: "'7'-2$)#/�)/;8$4<1++)-)1/"$10'$24�7#=#.'>?8)0='/2�2('32�� @#)/2#)/�#6#$'/'--�13�0'7'-2$)#/A&'()*8+#$�2$#33)*"#$%�&'()*+'�)/�08++B2($18.(�0#$%)/.�-0#*'�1$�3#*)/.�2('�'C)2"#$%)/.�)/�#�0#$%)/.�-0#*'�2(#2�)-�/12�#�7'-)./#2'7�0#$%)/.-0#*'�6)++�$'?8)$'�2('�0+#*'='/2�13�2('�DE!B7'.$''�2100'$1/�2('�(117�13�2('�&'()*+'F-'�#�-0122'$�6('/�9#*%)/.�80�#�&'()*+'G3�/1�-0122'$�#&#)+#9+'�6('/�9#*%)/.�80�#�&'()*+'H�*1=0+'2'#�DE!I7'.$''�6#+%�#$18/7�&'()*+'J�>/-8$'�2('$'�#$'�/1()77'/�19-2#*+'-�5'J.J�012�(1+'-H�$1*%-H�-28=0-H�9$1%'/2$''�9$#/*('-�()77'/�94�&'.'2#2)1/A31+)#.'H�'2*J:�2(#2�*18+79'�-2$8*%�,�+11%�80�#/7�716/J�K210H�0#$%�#/7�'C)2�&'()*+'21�*('*%�$'#$�*+'#$#/*'�#-�/'*'--#$4�6('/�9#*%)/.�80�21'/-8$'�2$#&'+�0#2(6#4�$'=#)/-�*+'#$F-'�*#82)1/�#/7�=)$$1$-A-0122'$�6('/�9#*%)/.�&'()*+'K'2�0#$%)/.�9$#%'L'&'$�+'#&'�3)'+7�'?8)0='/2�)/�#�&'()*+'�8/0$12'*2'7L'&'$�=)--�8-'�#/7�#/7�#+6#4-�*#$'�31$�#++�3)'+7'?8)0='/2�L'&'$�+'#&'�'C0'/-)&'�'?8)0='/2�)/�418$�&'()*+'�1&'$/).(2M+6#4-�2#%'�'C0'/-)&'�'?8)0='/2�6)2(�418�)/21�418$�(12'+$11=A�(18-'L'&'$�=)--�8-'�#/7�#+6#4-�*#$'�31$�#++�3)'+7�'?8)0='/2�

N$)&'$

  N'=19)+)O#2)1/�,�*1/78*2�#�&'()*+'�6#+%�#$18/7�)/-0'*2)1/0#4)/.�0#$2)*8+#$�#22'/2)1/�21�0#2(5-:�13�2$#&'+ <1++)-)1/G/;8$4�1$�7'#2(�21�1**80#/2-�1$12('$�0#$2)'- "'$31$=�0'$)='2'$�&'()*+'�*('*%@#)/2#)/�#6#$'/'--�13�0'7'-2$)#/A&'()*8+#$�2$#33)*�6('/'C)2)/.�-)2'F2)+)O'�7'3'/-)&'�7$)&)/.�2'*(/)?8'-<1=0+'2'�01-2B7'0#$28$'�*('*%+)-2�#/7�$'01$2�&'()*+'0$19+'=-�21�*1=0#/4�&'()*+'�=#)/2'/#/*'�=#/#.'$�1$$'/2#+�*#$�#.'/*4
N$)&'$�1$�"#--'/.'$

�P�QRSRT�UVWXYZV�[��\TX]X̂_�P�̀YSRaVT�bc�dedd�P�f�Rg�h

• • 
• • 
• • 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

• • 
• • 

• 
• 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� ! "#$%&'�()*+'#+)+,#�%&�(#,-)+*,).�$&%/.#(0�1$%+�&#'1&+*+23#-*,.# 4%+5*'*%+0�6%&0#+�.#)5*+2�'%(#,-)+*,).�7)*.1&#�&#01.'*+2�*+,%..*0*%+�)+5�*+81&9 "#$%&'�3#-*,.#�$&%/.#(0�*((#5*)'#.9�'%�,%($)+9&#$&#0#+')'*3#�%&�&#+').�,)&�)2#+,9:,-#51.#�)+5;%&�$#&7%&(�&#$)*&0�)0�0%%+�)0�$%00*/.# <&*3#&
 =�>),-�?%/�%&�@)0A�,%+0*0'0�%7�)�0#'�%7�0'#$0=�B#�01&#�'%�.*0'�)..�'-#�0'#$0�*+�'-#�0#C1#+,#�'-)'�'-#9�)&#�$#&7%&(#5=�:$#,*79�'-#�#C1*$(#+'�%&�%'-#&�5#')*.0�'%�0#'�'-#�/)0*0�7%&�'-#�$%'#+'*).�D)00%,*)'#5E-)F)&50=!=�G�-)F)&5�*0�)�$%'#+'*).�5)+2#&=�H-)'�,)+�2%�6&%+2I�J%6�,)+�0%(#%+#�2#'�-1&'I�4%+0*5#&K�/1'�5%�+%'�.*(*'K�'-#�)+).90*0�'%L�����
���M�3*,'*(�*0�0'&1,A�/9�%&�0'&*A#0�)+�%/8#,'N��
�O���M�3*,'*(�*0�,)12-'�%+K,)12-'�*+�%&�,)12-'�/#'6##+�%/8#,'0N�P
���M�3*,'*(�7)..0�'%�2&%1+5�%&�.%6#&�.#3#.�D*+,.15#0�0.*$0�)+5�'&*$0EN�QR�������M�#S,#00*3#�0'&)*+�%&�0'&#00;#&2%+%(*,0;.*7'*+2�'#,-+*C1#0N�QR�������M�*+-).)'*%+;0A*+-)F)&50=�:$#,*79�'-#�-)F)&50�)+5�5%�+%'�.*(*'�'-#�5#0,&*$'*%+�'%�)�0*+2.#�6%&5�01,-�)0�T4)12-'T=U=�G.*2+*+2�6*'-�'-#�?%/�:'#$0K�@)0A�G,'*3*'9�<#0,&*$'*%+K�)+5�V%'#+'*).�J)F)&5�,%.1(+0K�5#0,&*/#�6-)'�),'*%+0�%&�$&%,#51&#0�)&#�+#,#00)&9�'%�#.*(*+)'#�%&�(*+*(*F#�'-#�-)F)&50=�B#�,.#)&K�,%+,*0#�)+50$#,*7*,=�W0#�%/8#,'*3#K�%/0#&3)/.#K�)+5�C1)+'*7*#5�'#&(0=�G3%*5�01/8#,'*3#�2#+#&).�0')'#(#+'0�01,-�)0�T/#�,)&#71.T�%&�T10#�)0�)$$&%$&*)'#T=
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• • 
• 
• • 
• 
• • 

• 
• 
• 

• 

• 
• 
• 
• 

• • 
• • 
• • 
• 
• • 

• 
• • 
• 
• • 

• 
• 
• • 
• 
• • 
• • 
• • 

• 
• • 
• • 
• • 

• 
• 

• 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� ! "#$%#&'�#()�)'*+,'-�.#/0*'.�12�*#3 4211*'�3-'#%#&'5/0-20'-�1'/0'-#16-'78$'')+(&�92*)�1+/'.5/0-20'-�$2/0*'1+2(�2:�;9#+(�2:;6.12)<�=;>;? "#$%�.#/0*'.�+(�+$'@�6.'�3633*'�A-#0B3#&.�:2-�.#/0*'3211*'.C.'�.1#()#-)�;>;�:2-/.�#()�*#3'*.D63/+1�.#/0*'.�12�*#3�#.�.22(�#.�02..+3*'�=(2�/2-'�19#(�E)#<.@�361�$9'$%�.#/0*+(&�0*#(�:2-�#(<�.0'$+#*-'F6+-'/'(1.�.6$9�#.�-6.9�16-(#-26()�2-�.0'$+#*�92*)�1+/'-'.1-+$1+2(.? G�7#$9�H23�2-�I#.%�$2(.+.1.�2:�#�.'1�2:�.1'0.G�4'�.6-'�12�*+.1�#**�19'�.1'0.�+(�19'�.'F6'($'�19#1�19'<�#-'�0'-:2-/')G�D0'$+:<�19'�'F6+0/'(1�2-�219'-�)'1#+*.�12�.'1�19'�3#.+.�:2-�19'�021'(1+#*�=#..2$+#1')?9#J#-).G!G�K�9#J#-)�+.�#�021'(1+#*�)#(&'-G�L9#1�$#(�&2�A-2(&M�N2A�$#(�.2/'2('�&'1�96-1M�;2(.+)'-@�361�)2�(21�*+/+1@�19'�#(#*<.+.�12O�����
���P�,+$1+/�+.�.1-6$%�3<�2-�.1-+%'.�#(�23Q'$1R��
�S���P�,+$1+/�+.�$#6&91�2(@$#6&91�+(�2-�$#6&91�3'1A''(�23Q'$1.R�T
���P�,+$1+/�:#**.�12�&-26()�2-�*2A'-�*','*�=+($*6)'.�.*+0.�#()�1-+0.?R�UV�������P�'8$'..+,'�.1-#+(�2-�.1-'..B'-&2(2/+$.B*+:1+(&�1'$9(+F6'.R�UV�������P�+(9#*#1+2(B.%+(9#J#-).G�D0'$+:<�19'�9#J#-).�#()�)2�(21�*+/+1�19'�)'.$-+01+2(�12�#�.+(&*'�A2-)�.6$9�#.�W;#6&91WGEG�K*+&(+(&�A+19�19'�H23�D1'0.@�I#.%�K$1+,+1<�X'.$-+01+2(@�#()�"21'(1+#*�N#J#-)�$2*6/(.@�)'.$-+3'�A9#1�#$1+2(.�2-�0-2$')6-'.�#-'�('$'..#-<�12�'*+/+(#1'�2-�/+(+/+J'�19'�9#J#-).G�4'�$*'#-@�$2($+.'�#().0'$+:+$G�C.'�23Q'$1+,'@�23.'-,#3*'@�#()�F6#(1+:+')�1'-/.G�K,2+)�.63Q'$1+,'�&'('-#*�.1#1'/'(1.�.6$9�#.�W3'�$#-':6*W�2-�W6.'�#.�#00-20-+#1'WG

�Y�Z[\]̂_[̀ a[bcde�f_[]b_̂][g�hadd�ic̀ jd][g�Y�klb_mâ�no�pqpp�Y�r�_s�t
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I I 
I I I I 

□ □ ~ □ □ ~ □ 

□ ~ □ □ □ □ □ 

~ □ □ □ □ □ 

□ □ □ □ □ 
□ □ □ □ 
□ □ □ 



�������� ��	
���
������������ ������	�����	� �������	�����	� ��� ���� ������	� ��!"#$%&'()*+,�-)+%.�/+0.(1233( 4(5.)6 748�9.:&*).%�03)�(5*'(+'; <+=+)%�>+(.?3)1�@ ABC � A3,1.(51.$.�81D.;9&EE.)�233('�F*$%&'()*+,?)+%." � 9.:&*).% <+=+)%�>+(.?3)1�G 9BC � 4(5.)6<*H�I+%.)' � � � 4)?+$*JK+H3&) � �� 6�'..�;.1�.:&*HL.$( � � /H.J*+,*(16 � ���	M����N�
��	OP����Q��P R	��S����T� ��
��U���T� N�����P� ��!���V��7+(5+$*.,�FW.,,'"�9*J5+)% �� � � � �� � � � ��

�X�YZ[\]̂_̀]aZ[bcdefg�hi_ajkd[]�ljd̂e]aZ[bme]d̂�n̂_̀o�X�l̀ ]Zpd̂�qr�stss�X�s�Zu�v

~ D D D D D 

D ~ D D D 

D D 

D 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� !"#$%##�&'()�*+,�&-( ./0#1++/2�+13�*4*0/�15�&'()*+,�&-(&"3%*3"1+*2�6*7*0,# 8+,/0#3*+,�#$19/�15�410:;�*0/*#�31�</�4*3/0/,8#/�&-(�31�#319�*+=�410:�36*3�"#�%+#*5/>*?/�9019/0�30*"+"+@�1+�4*3/0�30%$:�*+,�9%A9 !0"?/0B C+#9/$3�/D%"9A/+3E�!1$%A/+3�,*"2=�"+#9/$3"1+�*+,�#%<A"39*9/0410:�31�&"3/�&%9/0?"#10F&*5/3=�*+,�>/*236�G55"$/0HI+#%0/�36*3�"@+"3"1+�:/=�"#�"+�=1%0�91$:/3H�/D%"9A/+3�"#�"++/%30*2H�*+,�9*0:"+@�<0*:/�"#�/+@*@/, ID%"9A/+3�A*25%+$3"1+�10,*A*@/>=,0*%2"$�52%",H�5%/2H�1"22/*:#F#9"22#J1##�15�#3//0"+@H�21##�15<0*:/#H�/3$K;�*$$",/+3#H,/$0/*#/,�?"#"<"2"3=L"0/&2"9F30"9F5*22�6*7*0,#8+/M9/$3/,�19/0*3"1+�15/D%"9A/+3!/<0"#�1+�52110�@/33"+@�#3%$:%+,/0�9/,*2#
L12214�N)(�ID%"9A/+3�C+#9/$3"1+�L10AF'*@1%3�"5A*25%+$3"1+�51%+,;�,*"2=�,1$%A/+3*3"1+�0/D%"0/,O0/*#/�A1?"+@�9*03#N6/$:�*22�52%",#I+#%0/�36*3�52%",#�*0/�+13�311�214�10�311�5%22-*2:�*01%+,�/D%"9A/+3�*+,�211:�510�2/*:"+@�52%",#I+#%0/�36*3�3"0/#�*0/�*$$/93*<2/�P+1�%+*$$/93*<2/�4/*0*+,�+1�1<Q/$3#�90/#/+3RI+#%0/�36*3�4"+,14#�*+,�A"0010#�*0/�$2/*+;�*,Q%#3�A"0010#)/A1?/�30*#6�10�136/0�,/<0"#�501A�$*<I+#%0/�36*3�<*$:�%9�*2*0A�*+,�610+�*0/�19/0*3"1+*2N100/$3�*+=�901<2/A#�"AA/,"*3/2=�*+,�"+510A�#%9/0?"#10C5�/D%"9A/+3�*99/*0#�*#�361%@6�"3�6*#�<//+�3*A9/0/,�4"3610�?*+,*2"7/,H�,1�+13�#3*03�"3I+#%0/�36*3�5"0/�/M3"+@%"#6/0�"#�"+�92*$/�*+,�5%+$3"1+"+@C+#9/$3�36/�5"0/�/M3"+@%"#6/0�A1+362=8#/�360//�91"+3�A1%+3F,"#A1%+3�*3�*22�3"A/#S/�$*%3"1%#�15�46/0/�=1%�#3/9�*+,�</�*4*0/�15�=1%0#%001%+,"+@#8#/�<0*:/#�*+,�92*$/�"+�+/%30*2�46/+/?/0�/D%"9A/+3�"#+13�$1+,%$3"+@�*�901,%$3"?/�*+,F10�$1+30122/,�*$3"?"3=

!0"?/0

T I+3/0"+@�/D%"9A/+3F�$1+5"@%0/�$1+3012#F#/*3"+@E�8#/�360//91"+3#�15�$1+3*$3�*+,�$2/*+�#3/9#�"5�+/$/##*0=H�(,Q%#3�#/*3*+,�A"0010#�#1�36*3�=1%�*0/�*<2/�31�#//�46/0/�30*?/2"+@ )/,%$/,�?"#"<"2"3=8+$1A5103*<2/�#/*3"+@���<*$:#30*"+8+/M9/$3/,�A1?/A/+3�15A*$6"+/I0@1+1A"$#F%++/$/##*0=96=#"$*2�#30/##F<*$:�"+Q%0=C+$*9*<2/�15�0/*$6"+@�$1+3012#U"#%*2�<21$:#
(,Q%#3�$1+3012#�31�=1%0�$1A5103�*+,�#*5/3=I+#%0/�36*3�*22�A*3/0"*2#�"+#",/�$*<�*0/�#/$%0/,S/�$*%3"1%#�15�46/0/�=1%�#3/9�*+,�</�*4*0/�15�=1%0#%001%+,"+@#I+#%0/�#3/9#�*0/�$2/*0�15�4*3/0H�A%,H�*+,�136/0�,/<0"#891+�#"33"+@H�*,Q%#3�#/*3�5%22=�31�*$$1AA1,*3/�0/*$6�*+,$1A5103�71+/L*#3/+�#/*3�</23V*:/�$/03*"+�*22�$1+3012#�*0/�#/3�"+�+/%30*2�91#"3"1+#

!0"?/0
W &3*03"+@�*+,�4*0A"+@�%9E)/?"/4�19/0*310X#�A*+%*2�"5�+/4�3136"#�9*03"$%2*0�A*$6"+/H�)/?"/4�9%A9�19/0*3"1+�"+#30%$3"1+# 8+*+3"$"9*3/,�0122"+@�10A1?/A/+3H�/+@"+/�5"0/H�10A/$6*+"$*2F/2/$30"$*2�5*%23# I+#%0/�36*3�/D%"9A/+3�"#�"+�@11,�410:"+@�10,/0&3*03�/+@"+/�*+,�$6/$:�$1+3012#�31�/+#%0/�*22�*0/�"+410:"+@�$1+,"3"1+#(2214�*�A"+"A%A�15�B�A"+%3/#�31�4*0A�%9!1�+13�2/*?/�/D%"9A/+3�%+*33/+,/,�46"2/�4*0A"+@�%9 !0"?/0
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□ ~ □ □ □ 

□ □ 

□ 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� !"#$%##�&'()�*+,�&-( .*"/"+0�12�",3+1"45�6*7*8,2%#$2+,"1"2+#�83#%/1"+0�"+�/2##3#�28+3*8�/2##3# !31389"+3�163�6*7*8,#�24�:384289"+0�163�1*#;�*+,�#%8<35163�=28;�*83*>+#%83�16*1�3?%":93+1�#3/3$1"2+�"#�#%"1*@/3�428�A2@83?%"8393+1#B2+#",38�=3*1638�$2+,"1"2+#�#%$6�*#�420�16*1�$2%/,83,%$3�<"#"@"/"15(/=*5#�$2+#",38�163�=28#1�$*#3�#$3+*8"2B2+#",38�#/2:3#�*+,�08*,3#�163�3?%":93+1�"#�=28;"+0�2+(+*/573�163�,31389"+3,�6*7*8,#!3$",3�*�:/*+�24�*$1"2+�12�3/"9"+*13�28�83,%$3�163�6*7*8,#*+,�*$1�2+�"1
&"13�&%:38<"#28�*+,�C:38*128

D E+#:3$1�3?%":93+1 >?%":93+1�9*/4%+$1"2+�28,*9*03F5,8*%/"$�4/%",G�4%3/G�2"//3*;#H#:"//#I2##�24�#1338"+0G�/2##�24@8*;3#G�28�,3$83*#3,�<"#"@"/"15$*%#"+0�*$$",3+1#."83�6*7*8,&/":H18":H4*//�6*7*8,#J+3K:3$13,�2:38*1"2+�243?%":93+1>?%":93+1�#*4315�=*8+"+0#�28#"0+*03�9"##"+0
B29:/313�B)(�>?%":93+1�E+#:3$1"2+�.289�*+,�1*0�2%13?%":93+1�"4�9*/4%+$1"2+�42%+,L83*#3�92<"+0�:*81#B63$;�*//�4/%",#>+#%83�4/%",#�*83�+21�122�/2=�28�122�4%//-*/;�*82%+,�3?%":93+1�*+,�$63$;�428�/3*;"+0�4/%",#>+#%83�16*1�1"83#�*83�*$$3:1*@/3�M+2�%+*$$3:1*@/3�=3*8*+,�+2�4283"0+�2@A3$1#�:83#3+1N>+#%83�*#�*::82:8"*13�16*1�="+,2=#�*+,�9"8828#�*83$/3*+O�*,A%#1�9"8828#�"4�:83#3+1)392<3�18*#6�28�21638�,3@8"#�4829�$*@>+#%83�@*$;%:�*/*89�*+,�628+�*83�2:38*1"2+*/B2883$1�*+5�:82@/39#�"993,"*13/5�*+,�"+4289�#%:38<"#28E4�3?%":93+1�*::3*8#�12�6*<3�@33+�1*9:383,�="16�28<*+,*/"73,G�,2�+21�#1*81�"1>+#%83�4"83�3K1"+0%"#638�"#�"+�:/*$3�*+,�4%+$1"2+"+0>+#%83�3?%":93+1�2:38*1"2+#�9*+%*/�"#�:83#3+1�"+�$*@O"+4289�#%:38<"#28�"4�9*+%*/�"#�9"##"+0�28�,*9*03,)3<"3=�3?%":93+1�2:38*1"2+�9*+%*/�"4�+21�4*9"/"*8�="163?%":93+1E+#:3$1�4"83�3K1"+0%"#638�92+16/5J#3�16833�:2"+1�92%+1H,"#92%+1�*1�*//�1"93#P3�$*%1"2%#�24�=6383�52%�#13:�*+,�@3�*=*83�24�52%8#%882%+,"+0#>+#%83�16*1�"0+"1"2+�;35�"#�"+�52%8�:2$;31G�3?%":93+1�"#�"++3%18*/G�*+,�:*8;"+0�@8*;3�"#�3+0*03,J#3�"+138/2$;�#*4315�93$6*+"#9�=63+3<38�3?%":93+1�"#+21�$2+,%$1"+0�*�:82,%$1"<3�*+,H28�$2+182//3,�*$1"<"15

C:38*128
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���������� �����	������������������� !�����"#�$����%�$&�$'(���)**�"�����$+�$,�-�.��#$��*���,��/�#')��)�(�����(��)�$�,��0�#��-$���")�)1$�����+$��*2��0)��)''��#�*�����'�1�������)�$���"#'$�$(�#����������)����1�,��/����'�(��13�.�������'�"��$(���3#$�"�����13�)��$���)1�$$"$���3�)�(�����*��)���������$4���$(�����)����5$6163����$�")�)1$��3����#$�����3��'�$���3���.�����)�����3�$��676�!((�����)''23�)��)�'1)�$��)*$�2�"$$���1�"����.$#$�*��"$(�)�(�(���"$��$(�)���0$�.$1�����1��*�$)�0�,��/()26�89:;<�=>?@A<�BC9<�DEF?EG�H8=BDI�"����.$���$(�#��������)�2�)���+��26�!''�#$�����$'�"����#���$����0$�)##��#��)�$���)����1#�������������)���1���0$(�'$(��)�/�6�!'��������($��,$)�0$�����(������6�JKL�#$�����$'�0)+$��0$�)��0����2�)�(��$�#����.�'��2������$�89:;�M:NA�BO9>:N?9P�H8MBIQ�R$+�$,��0���SK!������)''2�)�(����0$�*�$'(�#�������������)���1��0$�-�.3�����1��0$�TUU�RV�WJ���)�(X����)����������($���*2��1��#$��*������$�0)Y)�(�6�L���"$���.2�W(���2��1X��0���SK!6Z[9E�\]]OÊ_DEF?]Ê` abcadcebee�afgdUgea hi?E@9̀ j��$��)����)'�T)#$�kN:lEC9�mOnoEǸ aaeapada hNE[9Ê�qP̀ ��)r�")��)�� sjV�tTsu�vwscxt ssw�������$u�vwscxtkN:lEC9�B̂ N̂E]]̀yEP�z{O?;nE@9̀ !�����"#�$����3�0��$�3�,0�#�0$�/��)�(��'�#�6=[]A|];EC?}?C�=N[?@?@~̀ K)�(�)�(�T�,$�����'�%�$3�w4��#"$���&�$'��13�J$�$�)'��R!�T�'���$�6V���"�"��$+$'�L�TTw6�[N̂��[9 �i:FE]�HBm8\_zm����I zPE�kN:9EC9?:@ �[ii�kN:9EC9?:@ BkD �E]9 kkz�hi:9>?@~��2#$�a�5��#�j"#)��7 �0$"��)'�T���$���+$�5�$6x����'$7 !xsjc�s!�s)*$�2J')��$� K)��$�� &�''�&)�$V)�/ �')���jj�5��)�()�(7 ��+$�)''��2#$�e�5s�($�j"#)��7 �$+$'�a� ���10��L��2 J�11'$�cs#�11'$� s0��/�!.���.��1�)�2)�( K)'*�&)�$V)�/ �')���jjj�5�x�10�����K�10,)2��)**��7 &��$�R$�)�($����'��0��15&R�7��')���w�5��)�()�(7 �$+$'�e� ���10��L��2�,��0T���$����� &)�$�s0�$'(� ��*$'��$ � !��� s�)��� K�10���Y��'��0��1�')���J �$+$'�d� �V$(��"�L��2 t�0$�� � h[N9N?̂~E] &R� ���1�T)���� �$+$'��� �K$)+2�L��2 � � x�p T&L ���1�s'$$+$�s0�����::9�kN:9EC9?:@ K�10���Y �E[N?@~�kN:9EC9?:@ BNC��i[]>_8>:CAkN:9EC9?:@ Tabb � T)#$���2+$/�5(��#���.'$77j�(�����)'�J�)($�s)*$�2���� t�0$�� xt��R$4���$(�*����0���)�/ K)Y)�(��)�$1��2�e T�p � T�'2$�02$�$��2+$/������������������������������������������������ ¡  ������¢�£

I I 
I I I I 

□ □ ~ □ □ ~ □ 

□ □ □ □ □ □ □ 

~ ~ ~ □ □ □ 

□ □ □ □ □ 
□ □ □ □ 
□ □ □ 

~ □ □ □ □ □ 



�������� ��	
���
������������ ������	�����	� �������	�����	� ��� ���� ������	� ��!"#$$%&�'(()*�+,-.#*)&,/01&/.%2 � "%3#,&%. 4/5/&.�6/)%1(&7�8 "9: � ;)<%&=4,>�?/.%&* � � � ;&1/-,@A/>(#& � �� =�*%%�B%7�%3#,>C%-) � � D>%@,/0,)7= � ���	E����F�
��	GH����I��H J	��K����L� ��
��M���L� F�����H� ��!���N��O/)</-,%0�+P%00*2�",@</&. �� � � � �� � � � ��

�Q�RSTUVWXYVZST[\ZW�RS]̂ W_UUSW�̀U_�Q�aYVSb_W�cd�efee�Q�e�Sg�h

□ ~ □ □ ~ 

□ □ 

□ 



���������	
� �
���
������� �������
���
�
��	��	�� �������������
����	��	�� �������������������	�����������
����
����
���� !"#$%##�&'()�*+,�&-( &"./�0/1#2++/3�+2.�*4*1/�25&'()�*+,�&-( 6127/$.�./*8�9:)(;�,"#$%##/#�"8021.*+$/�25�*+,,2$%8/+.*."2+�012$/,%1/#�521�&-(�,%1"+<�01/=72>�#*5/.?8//."+<@#/�&-(�.2�#.20�*+?�421A�.B*.�"#�%+#*5/&.20C'B"+AC(##/##C)/D"/4E�:)(F#�2+<2"+<�#*5/.?/D*3%*."2+�012$/##�521�*33�#.*55�"#�1/D"/4/,
&%0/1D"#21

G (##/##�32$*."2+�521�02./+."*3�B*H*1,# &3"0I.1"0I5*33�B*H*1,'1*55"$�2+�12*,4*? JD*3%*./I1/D"#/�03*++/,�12%./�521�03*$/8/+.�25�421A�.1%$A*+,�$2801/##21�*.�72>�#"./@#/�0120/1�.1*55"$�$2+.123�8/*#%1/#�*+,�#"<+#�.2�,"D/1..1*55"$�*4*?�5128�.B/�421A�*1/* &%0/1D"#21�*+,�K0/1*.21
L JM%"08/+.�$B/$A�521�#*5/�%#/�25�8*$B"+/ N80120/13?�8*"+.*"+/,/M%"08/+.I53%",�$B/$A�95%/3E�2"3E$223*+.;O*$A�21�8%#$3/�#.1*"+6"+$B�02"+.#P*+,I522.�"+7%1?!*8*</,�/M%"08/+.'1"0�B*H*1, -B/+�$B/$A"+<�53%",#�%#/�0120/1�66J�*+,�*##"#.*+$/�"5+/$/##*1?�4B/+�20/+"+<�$2801/##21�$280*1.8/+.�,221#)/5/1�.2�.B/�JM%"08/+.�Q%/3"+<�R&(�"5�1/C5%/3"+<�"#�1/M%"1/,J+#%1/�$2801/##21�#.*?#�B22A/,�.2�.1%$A�B".$B�21�#/$%1/.B/�8*$B"+/�4".B�4B//3�$B2$A#�.2�/3"8"+*./�.B/�02./+."*3�258*$B"+/�82D/8/+.�,%1"+<�%#/63*$/�$2801/##21�"+�#%$B�*�32$*."2+�.2�+2.�1/#.1"$.82D/8/+.�*12%+,�8*$B"+/�*+,�+2.�.2�>32$A�.1*55"$�S�%#"+<$2+/#�"5�+/$/##*1?

K0/1*.21
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�\�]̂ _̀abcdaê_fghhfijbbke_�laeheam�njoedhj�l̀j�\�pdâqjb�rs�tutt�\�s�̂v�w
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��]�3�]�� �]�� à����b�ca����d�9BH>̂J�HBHD@L;KDCFDCD=̂;?BC<AD�
����]��]�� 
�3]3
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�W����X���Y��Z��Z���[�X�[��\�Y������������]�
̂_�̀a�	�_��
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���W��X�YZ�[�\�]����[̂�_����[�̀ �Z�a�W�b�c��]� �d��ea�!af� ghi� #!!�jk"j��l����[�mn]��b��ao���X� pi�iq�rst�� � ghi�l��aW�Z����]���m�[�o[��������[�X� #!!�jk"j��l����[�mn]��b��ao���X� pi�qp�rst�� � ghi�lu�m�[a�o[��c��b�������]���W��X� #!!�jk"j��l����[�mn]��b��ao���X� ip_uv��wxywzz{ywx�|z}~�{z~� ��i]��Z���������[������������Z����m���rbbZW������[�s�W��Z���t�j��������������b��]�]��������[n������[[a�����[���]��������s��Z����m����n����m�����������]���c��n��m���������W����j�[�����m������a��������[�b���������z{~�w}���{��z��y�z�z��y�|zw�����W������n�W����b������ ��p��b�����������������]����j�����W����b��������]�]���������W������n�W����b�����Z�[�����]��Z����[�b�[���m�Z��������[���������W����]�]������W��Z���������j����]�j�����������m�����W��Z�����������m�����b�jj��]�]���W��Z���kZ�]�[���������W���������[�b�����jZ���o��o���]�����������������b�W���]���W��Z���[���[�\��m��m����]���c��m��W��]Zb����]��m����c��������k�[�j�����c��m����[�b��]����W�������������Y�[�����nW��� ����k���b���W�Z��b�����]k�����b��������j�n�o��W��j����o[��Z�a]���b�������b��bZj����b����m�������o�����b��b�����������������W�b��]������b��]���W��Z���[�j������$����b�����W����]�]�on����aWZ��cn��k����W�����������[�j���]���������W�������aW����Z��\����a�ZWW[��]����W��������c��m���������n�W�������[�c���Z�b�����[[�]���[����\���W��Z���[���[������Z������\������n���m���b��bZja����b����m�������aWZ��cn��k����W��������j�n�����W����]���]�a�Z����W����b�������v��]�W����b���������������[� �����W����\������[�\�W�[n���n[��[b�m�[�l$�iX\������l�X���p���Z[��n�Z��$$s�W����]���c���o�����m��Zkm���j�����]��m���W�b�c�b�k[�����m������o����c���n�Z�o���]����n�Z��Z���W���������u���m�Z[]�o�����[���]��m��������Z�[[n���n�j������[���k��][�����c��m�����jW�����Z�����\���[[�k���W��j����]�on�bm�j�b�[���gm���c���\�W����b�����k[������m�Z[]�o����kZ[��[n�bm�b��]�c����������]�������i���m��c�������k����c�m��]����k���]�b��b��\��m�n��m�Z[]�o��bm��k�]����������j������ ��pm�j�b�[a���������\��jW�����Z��k[�����b�jW[n��k����m�����WW����]�����]��]��m�Z[]�o�����������[[���j����m���m��][��k�bm�j�b�[�W��]Zb����c��������������j������]�b������m��������ba�����n����sn��W����b������ ��h����c�b�a�m��[]���]�W����b������Z���c����o���j�[�W��b�����k�W��o[�j�����������]�o�]n�W����b������ ��pm�����o�]n�W����b����������[��������������nW�\�����m��b��b��a����������]��j�Z����c�]��k���Z���Zo����b��\���]�����m���W�ab�c�b�����aW[�b����$����b�����j���Z����� ��h��m�b����j�����]�b[��m��k�o�c������aZ�����vnk�����j���Z����� ����j������]����m�b����j�����]�b[��m��k���]�k[����\���b[Z]a��k��m������]�\�o�c������aZ����

~ 
PETRO~ 



�������������	���� ���
����������




�


���������������� �������������� !  "! "!#� $���������� !  "! "!#���

%&'()&('*�+++,-(')./01&121,0134525� 617(*�8�3�9:�;<=>?@ABCBDB�EF�B�GHCI?>�JC<>KL�MHFEC<FFN OPO>BD<QB>R�?S�GHCI?>�JC<>KL�TCIN�UF<D�HCD<>�VEI<CI<N

�W��X�Y�Z�[�X��\����\���]��̂_���\��̀����X���abXc]��Y����X��\c��b�����d�
ef��g�h	��
d����f��d	�i
d���hjeh�j�
���k__�����Z�� l�m��bX����c]�c�na�\��o�c�a�� l��oc�������]�cc�p�qrX���_��\aZ��s�]�t��\]�\���\�Y�����̂������_a�_����u�v\�a�� l��w�c\�_����c�as���c�c�̀���v\�a��rX���X�c\� l��x��\��������c�tc���_y� l�x��\��������c�tc���w�c���b�_����� l�x��\��������c�tc���m��c��b�_����"t��c��b����b�� l�#z!�{��|#�}o�q�! �{�|!!�}~u����Z�s_����������s_����a��� �x��\��������c�tc���~c��X�_����� l����!�}o�q#!��}~u�w��X�\l�Zc���\�Za_��ka��{�b�������r�s_����a��� l� !��}o�q����}~u�����_������������� l��x��\��������c�tc���~c�ss�t�c��]� l�~c�ss�tc�����_�����Z���Y��_���Yc�s��[��_��̀����\�X�������{_�a�������X��������X���������\�s�]������c�Z����\���tc��\��{���Z�������a�Z����Y��b���������\�Yc��X�t�Z̀��rX���_��\aZ��Z����ZZasac���������Z�ZX��b����\��b��������__����̂_c������c�s��� l����q�u����p����̂_c������c�s��� l�!�|��q�u����_�a��_����a��� l�|�z�ssyb�q !�}o�"����}~u����c��������_�a��\�����]� l���z����c������\�����]� l�!���{�!�������cat�c��]q���u�W�������cat�c��]� l�����catc���$���������Z��YY�Z����l��{�Z����c"p����� l�x��\��������c�tc������Z����]����Z����][�̀���s���Z� l�#���{���#�Z���q�!�}o�"�#!��}~u����

~ 
PETRO~ 



�������������	���� ���
����������




�


���������������� �������������� !  "! "!#� $���������� !  "! "!#���

%&'()&('*�+++,-(')./01&121,0134525� 617(*�8�3�9:�;<=>?@ABCBDB�EF�B�GHCI?>�JC<>KL�MHFEC<FFN OPO>BD<QB>R�?S�GHCI?>�JC<>KL�TCIN�UF<D�HCD<>�VEI<CI<N

���W�
XY�Z
[����\
�
����Y��]��W�
̂
������_�����̀�� a��b��cd��������e�d��ec�������ef����g�����h�f����g�����ij�e�_�d����c�d��̀�� a��b��cd��g�h������e�d�_��h���������$����c�d��̀��k�j�l��h�g�����_m������� a�n�l��h�g��f�d̀e����������h���������__g����i��h��������������h�� a�op���e����k���ef����g�����h�h���_���g�d�qj����r�_�ef���cd��e������d��� a�����_�����s��j��p�h����q��q�������h��_�h����n�l��h�g��h�_�ef��������f��hg_��� a���t�̀���d�����iupv�wupv�bupv��e�x����h����������q���f�g���sj���j����h����h�_�ef������������W�
XY�ZZ[��Xy
WX�Xz
W���
Y�X]{��
XY�
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����B� 0�'����̂����3���bcASR��D
�U	RA
	��
�� 0�=���/����!������de��!�̂��bcASR��RV�f����g�@
V����D��E��R�h
B��V�B�S�i�A�B��0�'����de���������e��!��������de��!������j�����/�����2�����������2e����bcASR��RV�f����g�@
V����D��E��R�@����B�f��B��	k
� 0�'����de���������e��!��������de��!������j�����/�����!��������!�������@bWli[Y�mnX�@lopi�ilq�oYf�rboWli_ilq�mnsms� r
�B��D��EX�t�j����/!���������!�u�����������/��/��������2������������!$�mnsvs� W�
��B�S�@��T�S��EX�
��3���/���������22�������������������!����������������!�:!���!�������%<$�mnsws� UR���T�S��E�RC�x�y�	zR���r
�B��RV�X�t�j����/!�e���2���j������u�����������/�$�mns{s� WRVz���RV���R�oDR�zX��������!/������&��d���2��������������u���2e����/��!&�����&�����!/�����!&�!e��|!&��e������2�!&�����2e���3���2�������!&��������������������!�/���!$�mns>s� iVBR�A���TS
�h��
	��S�X�
�������d���j���������!$�mns?s� x�y�	zR���f
BR�AR����RV�U	Rz�B��X�'����de������������2��/��������2���!������$��@bWli[Y�mmX�l[}iW[�[�iWo��iY~[rholi[Y�mmsms�iVCR	����RV�RV�lRc�BRSRk�B�S�bCC
B���Z�U	Rz�B��oB��
�lRc�B��EX�'������!!�������f>n��Vz��W>n�f���X�'����̂����3���@��V�WR		R��RV\i		�����RVX�'������!!�������bE
�f���k
\i		�����RVX�'������!!������r
�A�	��R	E�R	�@��V�@
V����y���RVX�'������!!�������
	��W
SS�h���k
V�B��EX�'������!!������l
	��Rk
V�B��EX�'������!!������W�	B�VRk
V�B��EX�'������!!������@A
B�C�B�l�	k
��[	k�V�lRc�B��E��r
A
��
z�bcAR��	
�X�'������!!������r
A	Rz�B��D
�lRc�B��EX�'������!!������@A
B�C�B�l�	k
��[	k�V�lRc�B��E��@�VkS
�bcAR��	
�X�'������!!������o�A�	���RV�x�y�	zX�'������!!������@E�A�R��\iV��	�
��oC�
	�iV��S���RVX��̂���de�!/���2���3����������������������!e��������!�!��2$�@E�A�R��\iV��	�
��oC�
	�@��V�WRV��B�X� �e���������e���������!|�����������2�����/!������������$�@E�A�R��\iV��	�
��oC�
	�bE
�WRV��B�X����������������u�����������!��!���|��������������$�@E�A�R��\iV��	�
��oC�
	�iVk
���RVX�����!������!���|�������3�����2�/�������̂����̂��!��������!$�W�	RV�B�@E�A�R��X�'������!!������mmsvs�iVCR	����RV�RV�lRc�BRSRk�B�S�bCC
B���Z�iVk	
z�
V������f>n��Vz��W>n�f���X�'������!!�������@bWli[Y�mvX�bW[�[�iWo��iY~[rholi[Y�mvsms� lRc�B��E�bBRSRkE�Z��
V
	�SX�'����̂����3���mvsvs�U
	����
VB
��Vz�f
k	�z�T�S��E�'����̂����3���mvsws�p�R�BB���S���D
�UR�
V���S�'����̂����3���mvs{s�hRT�S��E��V�@R�S�



���������	
��
�
�����������
�������������������������� ���!����"�#��$�%%&�'�$�()�"�*�����&�*�����+,&�+-.+�"� /��!����� ��/������!� #��!���0�1����/2�23��$--.�

4565765748 9':9����!��;
<� =����>����>�

'����?����3���@ABCB�D��
	�EFG
	�
�HII
J���D��
	�KLIM	����MLN��?���������!�����������?����2���$��OHPQKDR�@SN�TKOUDOE��PDROKTHVEQKDRO�@SB@B�W���
��	
���
L���
��MF��O
X�Y
�T��ZM��[�V
JM��
LF���ML�N���������2\�������������!]���!\�!��������!�2��������������!����������������!����̂��$���������2\�������������!$����������!\�!�����̂�!��������!�̂��$�W���
�T��ZM��[�V
JM��
LF���ML�N���!\�!�����̂�!���2����������������������̂�������������&���������&���������&�\��?������&����������������������������������/������!$��OHPQKDR�@_N�QVEROUDVQ�KR̀DVaEQKDR�@_B@B�KL�EJJM	F�LJ
�X����TDQ� '������/��������������!\����@_BAB�KL�EJJM	F�LJ
�X����KaT��'������/��������������!\����@_BSB�KL�EJJM	F�LJ
�X����KEQE�'������/��������������!\����@_B_B�KL�EJJM	F�LJ
�X����QT�� '������/��������������!\�����OHPQKDR�@CN�VH�b�EQDVc�KR̀DVaEQKDR�@CB@B�bO�̀
F
	�[�V
Y�[���ML��OEVE�O
J��ML�S@@dS@A�e�f�	F�P[���
�� '������!!������@CBAB�bO�O���
�V
Y�[���ML�N�'������/������@CBSB�P�L�F��L�V
Y�[���ML�N�'������/���������!�\���/�����!�3�������!!��������������������̂����������g��������������������h����������=���/��!� ��/������!�:h= <���������
�
��������!�����������������2��������i/�����3��h= $��OHPQKDR�@>N�DQeHV�KR̀DVaEQKDRj�KRP�bTKR��TEQH�D̀�UVHUEVEQKDR�DV��EOQ�VHkKOKDR�V
G���ML�T��
�D��
	�KLIM	����ML� 0���45657657480�����!����/2������!�3����\��\�������������������̂��������
�
���i/���2���!��������l
m��m�g����h�22/���������
��������+n�h� �.n.-$.+--$��eO�̀�[[�Q
o��U�	��
�0�mp.q� ��h�/!�!�!�?����!r���3/��!�����������2���$�mp-+� ��m��2�/�����!̂����̂��$�=+%p� �?���������!�������������?����2���$�=(-.� ��!\�!������������!"������������������������̂���������&���������&���������&����������������������/������!$�stuv�uwxyz{|}uyw�uv�~|v���yw�y�z���zz�w}��wy�������|w��uv�uw}�w����}y���v�zu~��}t���zy���}�xyz�}t����z�yv�v�yx�t�|�}t��v|x�}��|w���w�uzyw{�w}|��z���uz�{�w}v�yw�����}�vty����wy}�}t�z�xyz��~���ywv}z����|v���|z|w}��uw��|w��v���uxu���zy��z}��yx�}t���zy���}�
'������2�������m
�;
�+-.+����m*�
�+�



���������	
��
�������������������������������������� !"!�#��
��
���$�%
��&��'��
(����)����**********************************************************************************************************************+,-./0�1,/,�+2../+.3/456�7 8951:3/�,61�35;8,60�41.6/4-43,/4568951:3/8<=>?@A�6BCDE��3,/�2019,:F43�54F�G2015H�+,.�7IJ8<=>?@A�1DK@<LMAL=NE���O
"���!P�
#�����!�! �"8<=>?@A�3=>DE����&�&�&�'�O�&�Q���R$ST�TU��Q���T$�V$�4NADN>D>�:KDE����W��
�P!�X��
#"�!""!�#�)P�!�35;8,60�41.6/4-43,/456+?MMYLD<E� .ZZ56�;5[4F�359859,/456�&&$$$��\�!#(]���"�̂!PP
(���
�_]
W�\�!#(Q��̀a��$$bST���������cd�2=?<�2DBYAe�.CD<fDN@g �V�TU$b$URR���/<BNKM=<ABAL=N�.CD<fDN@g�8e=ND �S��UR&RUTb������$�bU'&$UbSS$����%�����8<=>?@A�/D@eNL@BY�4Nh=<CBAL=N �S��UVV&UR'&'�;+1+�4NAD<NDA�,>><DKK �i��\
XX]]]a�jj�#a���Q�i��\
XX]]]a��k!Pa���+.3/456�c 2,l,91+�41.6/4-43,/456�i!"��
���!
P�!"�#���i
m
����"�
�����!#(������(�P
���W�(�!��P!#�"��"����%���������!�#��'�a5AeD<�eBnB<>�LNh=<CBAL=NE2,l,91�65/�5/2.9J4+.�3F,++4-4.1�G2653HE�	�#��
"���)!#����#����&T��o���T��a�&��a820+43,F�p�32.;43,F�2,l,91+�	��"!(#!)!�
#��i
m
��"a2.,F/2�2,l,91+��!(iU\��""����!#q���!�#��#����"_!#��
W��
�"��"��!��"��
�
(�a���j��""! ���j\�"�����
W���"�P��!#��W�Q�"_!#Q�����"\!�
���W�!��!�
�!�#a.6r4956;.6/,F�2,l,91+�	��"!(#!)!�
#��i
m
��"a6-8,�2BnB<>�41E ��
P�i
����� oP
��
k!P!�W
���� ��
��! !�W
����2;4+�2BnB<>�41E ��
P�i
����� oP
��
k!P!�W
���� ��
��! !�W
����65/.E���i!"��
���!
P�"i��P��#���k���"���)���
#W���i���\��\�"���i
#��i��!#��#�����"��!#�����!�#���]!�i�����j\���

EJ!<.onMobil 



���������	
��
�������������������������������������� !"!�#��
��
���$�%
��&��'��
(�&��)����**********************************************************************************************************************
� !��+���
,�-�"���!�"�-
 ��"-�.#��-
���-��!�
,��/0�"�����
1��
�"��0���#�!
,�-��
#�-�
,�-��!"2"�.-!�-��
1� 
�1�)���0��"�#����0��"�#+�3456789�: 58;<8376789�=�79>8?;@6789�89�79A?4B74963�-!"��
���!
,�!"���)!#���
"�
��!/����+CDEDFGHIJ�3IKJLDMNOPJQ�HF�5HRSTOU�3IKJLDMNOPJQ�FOVIWFOG�XHF�GWJNTHJIFO9DRO 5@3Y 5HMNOMLFDLWHMZ AC3�CDEDFG�5HGOJ[�	����������������� �\]\̂_̀ &̂̀a ���̀�&+'b ��a�'c��a�]c��̂ ��c�̂ ��d��,,���#��#��
�!�#"�
���0����#��e1�.�!(-���#,�""��
���!
,�!"�
�(
"+��f
"���#��#��
�!�#"�
���!#�0����#��e1� �,���+�"�0���0
�
(�
0-��!���)�&_��g���_��+�&��c�)����,
�!�#�!"���#"!������
���
���"������
#��"0��!)!���-��!�
,�!��#�!�1�
#��/
���0����#�
(�����#��#��
�!�#���)����0�"!�!�#��
1�-
 ��e��#�.!�--�,�+���0��!)!���-��!�
,�!��#�!�1�
#���/
��0����#�
(�����0�"!�!�#�.!,,�e��0�� !�������-�
,�-�0��)�""!�#
,"c���0,�1��"c������"!(#
������0��"�#�
�! �"�!#
�����
#���.!�-�
00,!�
e,��0�� !"!�#"��)�0
�
(�
0-��!�+3456789�h >7?36�@7B�;4@3i?4379C@j@6789���� ��)����)���-����/0�"���+��g����-�"��0�� !�!#(�
""!"�
#��c�
 �!���/0�"�������1���"�,)������-��"+���"�
��k�
�����"0!�
���1�0������!�#+���)���"0!�
���1�!��!�
�!�#c��!ll!#�""c�#
�"�
c�����#��#"�!��"#�""������"c�"��2!����!
������!�
,�
""!"�
#��+���)�e��
�-!#(�-
"�"��00��c�
""!"�� �#�!,
�!�#�.!�-�
����-
#!�
,��� !�������"�����-̀��̀����-���"�"�!�
�!�#+3m79�5896@56�
"-���#�
���
��
"�.!�-�"�
0�
#��.
���+���)�0�������!"�!#n������!#�������#�����-��"2!#c����!#���
#1�0
����)��-�e��1c���(
��,�""��)��-��
00�
�
#����)��-��.��#�����!�"�"!l�c��-��!#�! !��
,�"-��,��e��� 
,�
����!����!
��,1�e1�
0-1"!�!
#�
"�
�"��(!�
,�����(�#�1+�� �#��-��(-�!#!�!
,�"1�0���"�)����-!(-�0��""����!#n���!�#��
1�e���!#!�
,���
e"�#�c��
�,1�"��(!�
,����
���#��.!�-!#��-��)!�"��)�.�-���"��
1�"!(#!)!�
#�,1���������-���,�!�
����/��#���)�!#n��1+4o4�5896@56g,�"-��-����(-,1�.!�-�.
���+���)�!��!�
�!�#������"c�(������!�
,�
""!"�
#��+79A436789g!�"��
!��!"�#���
,,1�#�����k�!���+����2����!�
,�
���#�!�#�!)��!"���)���������"+3456789�p >7?4�>7AC679A�;4@3i?434q679Ai73C79A�;4B7@@SSFHSFWDLO�4ULWMrIWJsWMr�;OGWDt��"��.
����)�(c�)�
�c���1��-��!�
,�����
�e�#��!�/!������&������/�!#(�!"-),
��"+7MDSSFHSFWDLO�4ULWMrIWJsWMr�;OGWDt����
!(-������
�"��)��
���>7?4�>7AC679A

EJ!<.onMobil 



���������	
��
�������������������������������������� !"!�#��
��
���$�%
��&��'��
(�)��*����++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++,-./�,-012-30�4352.672-8359�� 
��
���
��
:����� �#����#�**�*����*!�����#���;�����!;��!�#�*�����#���!#(�"���
�"<"�=��"<������!#>!#(�=
����"�??;@:��A!��*!(B���"�"B��;���"��"�
#�
���?������! ���C�!?��#��
#��!#��#�;�"��"?
��"<�"�;*D��#�
!#���E��
�B!#(�
??
�
��"����F��:���"��=
����"?�
@�������;�*!����G?�"���"��*
��"�
#����?�������?��"�##�;:H3656IJ�,-./�KILI.M59����""��!N����!"�"��
@�*����
�*;
��
E;���!G����:KILI.M865�O8PQ652-83�R.8M67259���;��B@��"<��G!��"��*��
�E�#<����>�<�A���<���;*����G!��"<��#���?;������E�"�!�#�?������",STUUTV4S4WX�RYZR[YW4[\,JI51�R8-32�]U/218M̂9�_&��̀����)a&̀A���b���%��Da&c,JIPPIQJ/�S-P-25�dTee.8f-PI2/�g8J6P/�h�-3�I-.i9�����
���:a��������
�$:�T628-03-2-83�W/Pe/.I26./9�	j�\[OW4Zk�l TOO4m[kWTS�Y[S[T\[�U[T\HY[\kZW4,4OTW4Zk�RYZO[mHY[\�#��B��� �#���*�
�"?!;;����
��!��#�
;���;�
"�<�#��!*@���;� 
#��
��B��!�!�"�!#�
�����
#���=!�B�
;;�
??;!�
E;���(�;
�!�#":������(�;
�!�#"����C�!�����?���!#(���;�
"�"��*��B!"��
���!
;�����B���# !��#��#��=B!�B��G������B�
??;!�
E;����?���
E;��C�
#�!�@�����!;�"?!;;"�=B!�B����;����
�B�
#@�=
���=
@�!#�;��!#(�!#����!���#����@�����>":��B�	
�!�#
;���"?�#"����#�����
#�E����
�B���
���n���o&oDnn�&:RYZW[OW4p[�U[T\HY[\� �!����#�
���=!�B�"?!;;����
���!
;:����������!�#�'�*���*!���*!(B�!#(�!#*���
�!�#:�������B���
N
������#�!*!�
�!�#����!�#�*����!(#!*!�
#���
N
��":����������!�#�o�*���A!�"���!���� !��:����������!�#�n�*���
� !����#��B���!#!�����C�!����#�"�*���?��"�#
;�?������! ���C�!?��#�:����!�!�#
;�?������! ����
"���"��
@�E��#���""
�@<���?�#�!#(�#��B��"?��!*!���!����"�
#��"�
#�j����B���G?����q��(��#���*��B������(�#�@���"?�#���":A�������(�#�@���"?�#���"
����"?!�
���@�?������!�#
���"?!�
���@�?������!�#�=!;;�E��#���""
�@��#;@�!#�"?��!
;�
"�"<��:(:<�*���
�!�#��*��!"�":���
;*D*
������*�;;D*
�����"?!�
����=!�B�*!;����"��*�����"�j��(
#!�� 
?��������;*��#�
!#���F��
�B!#(��??
�
��"����F����
#�E���"�����?�#�!#(��#��B��"!N���*�"?!;;�
#��?���#�!
;�;� �;��*�G?�"���:���*��B���G?�"�����
##���E�����?;���;@��B
�
����!N������
#��G@(�#���*!�!�#��
���"?B����!"�?�""!E;����
#�!�!?
���<���F��!"��������#���:�����>�(;� �"��B
��
�����"!"�
#�����B@����
�E�#"�
����������#���:r;� �"��
����*�?�;@ !#@;�
���
�����s���
���#���=
���D��"!"�
#��
#��
���#���"�!�
E;��*�������(�#�@��"�:�B��!�
;�(�((;�"�
����������#����!*�"?;
"B�"������#�
���=!�B��@�"�!"�?�""!E;�:����
;;�"?!;;"
�#���
;�
#�!"�
�!�=��>��;��B�"�
����"�
;;@�
��C�
��:���
�(��"?!;;"
�*�;;�E��@�"�!���*��B��!�
;���"!"�
#�<�
#�!"�
�!���
���!
;�!"�������#���:\R4SS�UTkTt[U[kWSI3M�\e-JJ9����?�;�
>�!*�@����
#����!��=!�B�����!">:������ ���E@�?��?!#(����=!�B�"�!�
E;��
E"��E�#�:uI2/.�\e-JJ9����?�;�
>�!*�@����
#����!��=!�B�����!">:����#*!#���B��"?!;;�!����!
��;@�=!�B�E���":���
�#���B��"B!??!#(:������ ��*�����B��"��*
���E@�">!��!#(����=!�B�"�!�
E;��
E"��E�#�":�����>��B��
� !����*�
�"?��!
;!"�E�*�����"!#(��!"?��"
#�":�
����"?!;;�
#��;
#��"?!;;��������#�
�!�#"�
���E
"����#��B����"��;!>�;@�"?!;;�"��#
�!��*����B!"��
���!
;v�B�=� ��<(��(�
?B!����#�!�!�#"<�=!#�<����?��
����<��
#��!#��B���
"���*�
�=
����"?!;;��=
 ��
#�������#���!����!�#�
#�"?�����
@�(��
�;@�!#*;��#����B��
??��?�!
���
��!�#����E���
>�#:��A����B!"���
"�#<�;��
;��G?���"�"B��;��E���#"�;���:��	���
�����
;���(�;
�!�#"��
@�?��"��!E�����;!�!��
��!�#����E���
>�#:

EJ!<.onMobil 



���������	
��
�������������������������������������� !"!�#��
��
���$�%
��&��'��
(�)��*����++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++,-./01-2,-345�60,7483/1-9�
�(���:!;;"
���!<��*
��
=�
���*�;!>�!��":!;;�*���;
�������� ��?�
#���!":�"
;@����� �#���#��?�!#���A
���A
?"B�"�A��"BC
"���#�"������#*!#���
��
"@9,73/1-�D E4-F5/-G�4-F�93104G,E4-F5/-G���� �#��"�
;;�":!;;"�
#��;�
<
(�����
 �!��";!:�=
H
��@���%
���!
;��
#�
�����;
���"�
�!���=
�(�"�A=!�=��
?�
�"��
#��;����!�
;�":
�<��!(#!�!�#�"������@���=�#��=���
���!
;�!"�=
#�;���!#�C�;<B�
#��;����!�
;�":
�<����;��!(#!��
#?�*;
��
C;�� 
:��"�*����;!>�!�"������"!���"��=
���
?�C��:��"�#����@(@B����!#(�"A!��=I;�
�!#(��:��
�!�#"�@���"�:��:���C�#�!#(�
#�J���(���#��:��������"@����A� ��B�C�#�!#(�
#��(���#�"��
?�#����;!�!#
����=��=
H
���*���"�
�!��
�����;
�!�#@����#"�;��;��
;�
::;!�
C;��"�
#�
��"�*���(�!�
#��@�����!�!�#
;���*���#��"�!#�;��������!�
#�����;�����#"�!�����&��K���������!�#��(
!#"���(#!�!�#"���!"!#(������*���
�!�B��!(=�#!#(�
#�����
?������#�"����	
�!�#
;�L!����������!�#��(�#�?�$$���������#������
��!����#���
�!���;����!�!�?�������	��������J���'�)�)��;�����"�
�!�"�I�������*�:�
��!���*����=��
 �!�
#����*�=
H
��"��������"�
�!���;����!�!�?�@���9MNMOP�4PPQRQSNMTUV���=!"��
���!
;�!"�
�"�
�!��
�����;
���@93104G,�=����#�
!#����=�!��B�*����W
�:;��"���
(�� �""�;B��
?��**����"�
�!��
�����;
�!�#�
#���!""!:
�!�#@�����#���"����!#��:�#�����#;
C�;;�����#�
!#��"@��X��:�
A
?�*����!#���:
�!C;���
���!
;"@9,73/1-�Y ,Z61980,�71-30159�[�6,091-45�6013,73/1-,\]T̂QU_�SOROM̂[̂MǸaNUâ�bTU�RNM_UONŜ�McNM�PǸ�d_�bTUR_a�ec_̀�cǸaSÒf�McÔ�]UTaQPMV��=�#��!"�"J
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��,�� ��*�A%'_���àaa�TPJG�D�CK�BC�DD�EC��F�G�H�C]�àab��G�HHUGMc�[�Q�NJ�MN�Gd�D�K�EUGHJ�M��Z��J�[]��V̀ef�g�K�E����J�C�M��H\�CC�\�[��N[��NJ�GH��MG\�KH]�V̀Vh�g�K�Q�UH��[G�\HMN�HH��G�[MccMN�HH]��&�
/
�������a�e�i��L��\�K��G�D�Z��Jj�Z�J�HUG��Q�Hj�HL�GkHj��L�N��C�D�Hj��N[��JZ�G�M�NMJM�N�H�UGQ�H]�l��HD�kMN�]��a���m��N�J�HLG�K��N��N��L�N��C�D���G��JZ�G�M�NMJM�N�H�UGQ�]��a	��m��N�J�LM�GQ���G�EUGNj��X�N���J�G�UH�]��ah��FX�M[�EG��JZMN��X�L�GH��G�DMHJH]��an��oH���NCK��UJ[��GH��G�MN���\�CCpX�NJMC�J�[��G��]��'
,0��,
��Ve�q�V�e�rB�RsFttSsTmd�rDD�[M�J�CK�Q�CC����SrRSl�ITlOTu��G�LZKHMQM�N]���VV��m��lSO�MN[UQ��X�DMJMN�]��Vefq�Vfe�rB�rl̀ FtTmd�u�D�X��L�GH�N�J���G�HZ��MG��N[�k��L�Q�D��GJ�EC����G�EG��JZMN�]���V�a�I�CC����SrRSl�ITlOTu��G�LZKHMQM�N�M��K�U����C�UN\�CC]��
����1
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����������������
���������������������>��������
�@��
>���������
������"����
����
�"�����������������
�������b�
/c���������
����,>�$�������
���c�>�
��
�c�
����
�c��
����c�������
�����b��������
����������
���(�V�>>�����>�����������>���������������>�$��
���%���
������"����
�2��
�������������
�����c�"���
���������������b�������"�������>�
�����"�����������������
�������b�
/c������
�����������
(��
������������>����������"�B�c��
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��
������B���n���>�����������
�"�������
���������q����������D�������B������
�������������������������B�������
���������<(�oSkSTS�7PWQEIMF�7WENP[NHcP�7WP[M̂NHEIQ�ZEW��UPWJPI[X�8PQVEIYPWQ�>̀�
�������
�����
����
������
�n��
��(� �D�B�
C�
����
���
���
���������������������������������D����������������B���(�oSTS��IcHWEIUPINMF�7WP[M̂NHEIQ��������D������>������D����D���������
������������>���
������"���������D���
�%�(�(���
��>�2(�oSeS�5PNLEYQ�MIY�5MNPWHMF�ZEW�3EINMHIUPIN�MIY�3FPMIHIJ�jV��=�
��
����>���r�O�������������������>���
�������>���������"���D�����������(�d����
����������>���������������B����>������,����
�B����>��$�
�������%:�����
������
��"����������n�������



����������� ���������������������	����� 
���
�����������������������
���
������������������������������
� �!�
�������"������������#�$��
���%&'(&)()*&+,)-)*+�.�
/����0��������1�!����2��345546�748�9�6��3�5�6�����������:����;�*<(*)()*)*�������������������������������������������������������=�
>�?�;�)*)*@*A���B����������;�,������������ � � �����?�;�A�@�&&���B������?�;�,� � � ��������C����������������������
������
��%D�
����� D�
������
�E�D?�&F)),&;)**-2�C��������������������
"�
��������
����(�?�B�
�������>�
��������
(�
���
����B���E�C���������������"��>������E�C���"
��������
�"��������C���
���
�����
�����������
�>�B�����

�(�G����C�������������
�B����>����������������������"�������������
�����������C����"
����������"������E�����
�����������C�
/�
��C��
��������
��
�������
�������
������B���H���>���������
�B����������
�>���
������(�
B��������������������>����������������C�����/��(���������������>���
��������������������
(����������"���
������������������
�"�������
���������&'(�=�
�C�����>���I�J��������C�����>���������������������������
(�
���C�>���
��������
���������������"���
������������������
�"�������
���������&'(�KLML�8NONPNQRN�ST�4SUNP��NRSVTQW��������������F�����&'���
�>�
���������(��XL�	�6�9Y6Z��6����48�Z��XL[�7PNR\]SVTQW�OTP��\ON�	\Q̂_VQ̀�XL[L[L�7PTSNRSVaN�5N\W]PNW��=����C�����
���>>���������������B�������
���������F(�.������������
����>���E�������"��������b('(�5N\W]PNW�ST�7PNaNQS��VPN�?����������"��(�5N\W]PNW�ST�7PNaNQS��NPTWT_�\Q̂��]WS�ZNQNP\SVTQ���������C���(�c����
����������>���������������B����>������,����
�B����>��$�
������E�C��������������������
"�
��������
����(�5N\W]PN�ST�7PTSNRS�SUN��QaVPTQdNQS�?����
������
�>����
��(�XL[LeL�YQOTPd\SVTQ�TQ�ZNQNP\_�4RR]f\SVTQ\_�	g̀VNQN����������������
����
�����
����������"�B�
������
��>�/����>���
����(�:����������B�
��>���E�C��
������>��/������
������B���������(��XLeL�3TQ̂VSVTQW�OTP��\ON��STP\̀Nh�YQR_]̂VQ̀��Qg�YQRTdf\SViV_VSVNW��j��/���>�����������"�����
������������������
��C���
�
���E��
������������E������������
���������
�>������>�������(��Q̀]_OdNQS�	\k\P̂l�J�>��������"����,����
�����
���������C������������������������(�.�����>��������
������E�����������
���������$��������(�.���
�B����������>�����
������������E������������
�����������������E���������������E�"��E�"��/��
��/E��
�����
����
������������
��
�B��������������
����
������������>����C���������/���������
���
��������>����
��(����/����
��������������"�����
���������������"�����������E��
������������������
���������
�>��$�����B���
����������
��
�����B�������
�����������H������(�j�����������"������/�����������"���>����
(���������������>����>���������
����
��������
�����
��
�����
�����C�����>���������������>�$��
��������������>����"�������������>���
����(�XLmL��fNRVOVR��Q̂�nWNoWp�?�����������������
>��������
�����������������������%������������&()2(��qL��r74�n8��346�849�s�7�8�46�9�784��3�Y46�qL[L�3TQSPT_�7\P\d\SNPW



����������� ���������������������	����� 
���
�����������������������
���
������������������������������
� �!�
�������"������������#�$��
���%&'(&)()*&+,)-)*+�.�
/����0��������1�!����2��345546�748�9�6��3�5�6�����������:����;�*<(*)()*)*�������������������������������������������������������=�
>�?�;�)*)*@*A���B����������;�,������������ � � �����?�;�C�@�&&���B������?�;�,� � � ��������DEFEFE��GHIJKLM�9NONPJ�
���
����������������������Q���
�������������R�0�������������$����
����>������
������6SOM�IT��KUJPSVWM� �IPSX��KJP��OIKVP��Y�Z[�4��\O]ZO _̂� 8MJHNLSUXM��KJP��OIKVP���Y�Z[�4��\O]ZO _̂�7ILPXSV̀�WMOMVP� Fa� a�bcHJKO� Fa� a�3SXWNKO�WSLUIVSPM�\9NOMJPIVM_� Fa� a��d$����
����
���������>���B��������
�
��/������>���
������B����������������5NVMLSX� 9NONP�eSXKM�\O]ZO _̂�7ILPXSV̀�WMOMVP� fg�hijhk�l��N4mnm��DEFEmE��GHIJKLM�9NONPJ�NV�	SV̀XNV]�3oMONWSX�5SPMLNSXJ��
���
���������������������� �����������������#����
������ ��������Q��>�����#���
����p����
���������$����
����>��������$����
����
���������>���B�������
�q���
�����"���Q
�r:���>����������������"����>���(�DEmE��GHIJKLM�3IVPLIXJ�DEmEFE��HHLIHLNSPM��V]NVMMLNV]�3IVPLIXJ�#����
������
����������
����������������������B����������
�������������������B�
��>���������������������p��$������B����������������
�������,���>�������q��������������������
"�
��������
����(�DEmEm�7MLJIVSX�7LIPMWPNsM�7LMWSKPNIVJ�dt���>�������������"����
���������>������������q����"���������������������q��
����
�������
�����������������
��������������
����������
�������
������B��dt���>���������������?�()uC-A�������)(<()*&'(�bMVMLSX�7LMWSKPNIVJ�����������p��
��/��
��>�/��q����q�
/����q������>��������B������������q�����/����
�>����(�v���
�����
��������q�
/�q������>���p���������"�

��
��
�>������
�������������
�����
�����
B���(�:>>�������������
�q�
/����q������>�����
���>���,�����������>���
����p�q�
/�
���������q�����
����q�
��
������/���>�����
���
�(���>�B�������>���������������p�����q��
p�q������p����(��������������
�������"���
��
�,���������>(��cM�Z�SWM�7LIPMWPNIV�w��
����
�B������������
��������������������
��������d?�&CC�q��������������
���
�q�����>��������
�B������������q��������(���xNV�7LIPMWPNIVy�z���q���
�����p�q��
,�������/���,
����������
������B�����B���%������
�������/�������������B���q����Qd�>�
/2(�z���"����p������������,����B����
������B��������������q��������/�����
���
�����������
����������

I I 

I 

I 

i I -

I r 
l I I J 

- -



����������� ���������������������	����� 
���
�����������������������
���
������������������������������
� �!�
�������"������������#�$��
���%&'(&)()*&+,)-)*+�.�
/����0��������1�!����2��345546�748�9�6��3�5�6�����������:����;�*<(*)()*)*�������������������������������������������������������=�
>�?�;�)*)*@*A���B����������;�,������������ � � �����?�;�<�@�&&���B������?�;�,� � � ����������������
�����"����(�=�
��������B��C�
�����������>�$�>�>�D��
������>������B�����/����
�"��>�(�:����>����
��>�������C���������D���������������
�����
���
���C�D���
�
�����
����
���
�/���������
���������
�(��8EFGHIJKLIM�7ILKENKHLOP�Q��������
��������������������$����������������B�����"�B���$����
����>���C��������
��
�����
����
���
���
��������(�.�����������
����
���
���
����������������"������������������������B������������
>����R?�&+-�������
�(���SEITJU�	JVJIWFP�?����������"��(�XYZY[��O\HILOTEOKJU��]GLF̂IE�3LOKILUF��HIP�R�B�
��>�������$����
������
�����
������>������������>������
��������������
��������"���������
������D���������B����"������������������
�������������
������>��������������
����������
������(�_JKEIP��������D������>�����������D���������>���
������"���������D���
C�����B���������� (�
"�B��� �-�������B�������$������������>�������
�������"��(��LHUP�?�����������>�����������
���>����
����
���������
����
������$����
�������������(��̀Y�7	��a3�9��6��3	�5a3�9�7847�8�a����GGEJIJONEP��
����>���������������
�������D��
������
������������>���
����D�����
����
�D����������
(����
��������!�;�A,bc�de(�4WL̂IP�0���
����(�4WL̂I��SIEFSLUWP��������
���
������C�����
����(�G	P�fg�h�icjk�lm�nopqrs�nopqr,������
�����&;)2;�&&,&'(A�5EUKHOt�7LHOKP�u�&)Ac�jk�aOHKHJU�vLHUHOt�7LHOK�JOW�vLHUHOt�8JOtEP�?����������"����������
���
>�����>�����
�������������C�>�������������u&iwcjk��UJFS�7LHOKP�?����������"�����������������x���(��\JGLIJKHLO�8JKEP�?����������"�����������������x���(��UJTTJyHUHKM�z�LUHW{�|JF}P�?����������"�����������������D��������������>"����"�����������������������
�����
�"���������
����
������
������(�~GGEI�9L�EI��UJTTJyHUHKM�LI��]GULFH\E�9HTHKFP�?����������"������������������>>�"��������JGL̂I�7IEFF̂IEP���p�o���l�o��q�o��eq�plm����lmp����iwc�jk��JGL̂I��EOFHKMP���p�o���l�o��q�o��eq�plm����lmp����iwc�jk�8EUJKH\E��EOFHKMP�)(<A,'()*��
���
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National Biomonitoring Program 

Dioxins, Furans and Dioxin-Like Polychlorinated 
Biphenyls Factsheet 
Dioxins, furans, and dioxin-like polychlorinated biphenyls {PCBs) are the abbreviated names for a family of chemicals that 

have similar toxicity and shared chemical characteristics. The dioxins and furans are not manufactured or produced 

intentionally but are created when other chemicals or products are made. These chemicals may be created during burning of 

forests or household trash; chlorine bleaching of pulp and paper; or manufacturing or processing of certain types of 

chemicals, such as pesticides. Until banned in 1979, PCBs were manufactured as insulator fluids in heat-exchangers and 

transformers, as hydraulic fluids, and as additives to paints, oils, and caulks. All of these chemicals remain in the environment 

even though they are no longer manufactured. They enter the food chain and build up in larger animals. 

How People Are Exposed to Dioxins, Fu rans, and Dioxin-Like PCBs 
People can be exposed to these chemicals by eating high-fat foods such as milk products, eggs, meat, and some fish . 

Workplace exposures can occur in industries that burn waste matter or that manufacture other chemical products containing 

these substances. 

How Dioxins, Fu rans, and Dioxin-Like PCBs Affect People's Health 
Human health effects from low environmental exposures are unclear. People who have been unintentionally exposed to large 

amounts of these chemicals have developed a skin condition called chloracne, liver problems, and elevated blood lipids (fats). 

Laboratory animal studies have shown various effects, including cancer and reproductive problems. 

Levels of Dioxins, Fu rans and Dioxin-Like PCBs in the U.S. 
Population 
In the Fourth National Report on Human Exposure to Environmental Chemicals (Fourth Report), CDC scientists measured 26 

of these chemicals in the blood serum (the clear part of blood) of at least 1,800 participants aged 12 years and older who took 

part in the National Health and Nutrition Examination Survey (NHANES) during 2003-2004. Prior survey periods of 1999-2000 

and 2001-2002 are also included in the Fourth Report. By measuring these chemicals in serum, scientists can estimate the 

amounts of these chemicals that have entered people's bodies. 

• In the Fourth Report, CDC researchers found low levels of these 26 chemicals in the U.S. population. 

• The findings are consistent with other studies that found that the levels of most of these chemicals have decreased by 

more than 80% since the 1980s. 

Finding a measurable amount of one or more of these chemicals in serum does not imply that the level of one or more of 

these chemicals causes an adverse health effect. Biomonitoring studies of these chemicals provide physicians and public 

health officials with reference values so that they can determine whether people have been exposed to higher levels than are 

found in the general population. Biomonitoring data can also help scientists plan and conduct research on exposure and 

health effects. 

Additional Resources 

Agency for Toxic Substances and Disease Registry (ATSDR) 



• ToxFAQs for Chlorinated Dibenzo-p-Dioxins 

• Public Health Statement for Chlorinated Dibenzo-p-Dioxins 

• ToxFAQs for Chlorodibenzofurans 

• Public Health Statement for Chlorodibenzofurans 

Environmental Protection Agency 

• Dioxins and Furans ~ 

U.S. National Library of Medicine, National Institutes of Health 

• ToxTown-Dioxins ~ 

• ToxTown-Polychlorinated Biphenyls ~ 

Food and Drug Administration 

• Questions and Answers About Dioxins ~ 
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2, 3, 7, 8 -Tetra ch Io rod i be n zo-p-d i oxi n (TC DD, "dioxin") 

DHHS (NIOSH) PUBLICATION NUMBER 84-104 JANUARY 1984 

Current Intelligence Bulletin 40 

Foreword 

Current Intelligence Bulletins are reports issued by the National Institute for Occupational Safety and Health (NIOSH), Centers 

for Disease Control, Atlanta, Georgia, for the purpose of disseminating new scientific information about occupational hazards. 

A Current Intelligence Bulletin may draw attention to a hazard previously unrecognized or may report new data suggesting 

that a known hazard is either more or less dangerous than was previously thought. 

Current Intelligence Bulletins are prepared by the staff of the Division of Standards Development and Technology Transfer, 

NIOSH, (Robert A. Taft Laboratories, 4676 Columbia Parkway, Cincinnati, Ohio, 45226) and are distributed to representatives 

of organized labor, industry, public health agencies, academic institutions, and public interest groups as well as to those 

federal agencies, such as the Department of Labor, which have responsibilities for protecting the health of workers. It is our 

intention that anyone with the need to know should have ready access to the information contained in these documents; we 

welcome suggestions concerning their content, style, and distribution. 

Because of the recent attention given to human exposure to 2,3, 7,8-tetrachlorodibenzo-p-dioxin (TCDD, "dioxin") 

contaminated materials and published reports on the toxicity ofTCDD, NIOSH staff consider it necessary to present a review 

of the pertinent data and a summary of findings related to the human hazard potential of TCDD. Because of the compression 

in this bulletin of the voluminous literature on TCDD, it is suggested that readers wanting to know more of the details of the 

reported studies consult the appended references. 

[signature] 

J. Donald Millar, M.D., D.T.P.H. (Lond.) 

Assistant Surgeon General 

Director, National Institute for 

Occupational Safety and Health 

Centers for Disease Control 

Abstract 

In animals, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD, "dioxin") causes various systemic effects at a wide range of exposure 

concentrations, including tumorigenesis, immunological dysfunction, and teratogenesis. Studies of humans exposed to TCDD­

contaminated materials suggest that TCDD is the cause of observed chloracne, metabolic disorders (porphyria), and other 

systemic problems and are suggestive of TCDD's ability to cause cancer. 



TCDD occurs as a contaminant of materials such as 2,4,5-trichlorophenol (TCP), 2,4,5-trichlorophenoxyacetic acid (2,4,5-t), and 

2-(2,4,5-trichlorophenoxy)propionic acid (silvex). Occupational exposure may occur through contact with these materials 

during use or from the past contamination of worksites. 

The National Institute for Occupational Safety and Health (NIOSH) recommends that TCDD be regarded as a potential 

occupational carcinogen, that occupational exposure to TCDD be controlled to the fullest extent feasible, and that 

decontamination measures be used for TCDD-contaminated work environments. This recommendation is based on a number 

of reliable studies demonstrating TCDD carcinogenicity in rats and mice. 

Background 

Physical and Chemical Properties of 2,3,7,8-Tetrachlorodibenzo-p-dioxin {TCDD) 

TCDD is one of a family of isomers known chemically as dibenzo-p-dioxins. The chemical and physical properties are 

summarized in Table I. TCDD is a colorless crystalline solid at room temperature. It is sparingly soluble in most organic 

solvents and essentially insoluble in water. TCDD is stable to heat, acids, and alkali and will decompose when exposed to 

ultraviolet light, including sunlight.1 

TABLE I Chemical and Physical Properties ofTCDD2·3 

CAS Registry No.: 1746-01-6 

Empirical formula 

Percent by weight C 44.7% 

0 9.95% 

H 1.25% 

C1 44.1% 

Molecular weight 322 

Vapor Pressure mm Hg at 25 °C 1.7 X 10·5 

Melting point, 0 c 305 

Decomposition temperature, °C >700 

Solubilities, g/liter 

o-Dichlorobenzene 1.4 

Chlorobenzene 0 .72 

Benzene 0.57 

Chloroform 0.37 

n-Octanol 0.05 

Methanol 0.01 

Acetone 0.11 



Water 2X 10-7 

Formation and Use of TCDD 

TCDD forms as a stable by-product or contaminant during the production ofTCP. Run-away reactions at high temperature, in 

which excess TCDD was produced, have occurred at TCP production sites in the United States and elsewhere. 4 Normally, 

TCDD persists as a contaminant in TCP in relatively small, variable amounts (0.07-6.2 mg/kg.5 TCP has been utilized primarily 

as a feedstock for production of the phenoxy herbicides 2,4,5-T and silvex, resulting in the contamination of these products 

with TCDD. Production of 2,4,5-T and silvex ceased in the United States in 1979. However, stockpiles of both products are still 

being distributed and used. TCP also is used in the production of hexachlorophene, a bactericide and fungicide. 

The combustion of 2,4,5-T can result in its conversion to small amounts (0.6 ppt TCDD/1 ppm 2,495-T burned) of TCDD. Also, 

the burning or heating of commercial and purified chlorophenates and pyrolysis of polychlorinated biphenyls (PCBs) 

contaminated with trichlorobenzenes have resulted in the production of TCDD. 6•7 The formation of TCDD from trace chemical 

reactions in fires has been postulated but has not been verified.8•9 

Existing Regulations and Guides 

No occupational exposure standard exists for TCDD. The United States Environmental Protection Agency (U.S. EPA) 

temporarily suspended or banned most uses of 2,4,5-T and silvex in 1979, although their use was allowed on sugarcane, 

orchards and for miscellaneous non-crop uses.10 On October 18, 1983 EPA published its intent to cancel registration of 

pesticide products containing 2,4,5-T and silvex and to prohibit the transfer, distribution, sale or importation of any 

unregistered pesticide product containing 2,4,5-T or silvex or their derivatives. 11 

Nature of Occupational Exposure to TCDD 

It is not possible to estimate accurately the number of U.S. workers currently at risk of exposure to TCDD. Occupational 

exposure to TCDD may occur during production ofTCP; in decontamination of worksites from prior production or use ofTCP, 

2,4,5-T, or silvex; from waste materials (such as reclaimed oil) contaminated with TCDD; or from cleanup after fires in 

transformers containing polychlorinated aromatics. 

Dust or soil particles contaminated with TCDD can remain airborne or accumulate on indoor or outdoor work surfaces and 

may present a potential exposure hazard. Exposure to TCDD as a vapor will normally be negligible because of its low vapor 

pressure. Contact with TCDD-contaminated liquids is possible through the handling of drums or tanks containing the liquid or 

through dispersion of the liquid. 

Toxicity 

Results of Studies of TCDD in Animals 

Acute and Chronic Toxicity 

There is wide variation in the dosage ofTCDD required to cause death among animal species (oral LD 50 0.6-5,000 µg TCDD/kg 

body weight (bw)).12,13 Progressive weight loss with death several weeks later is reported to characterize the response in 

experimental animals after administration of a lethal dosage ofTCDD.12•14•15 Animals given single or repeated oral dosages of 

TCDD of 0.1 to 25 µg/kg bw demonstrated increased liver weights and lipid accumulation, thymic atrophy, and 

histopathological changes in liver and thymus. 12,16•18 

TCDD is reported to be at least three times more potent than any other known compound in stimulating production of 
aminolevulinic acid synthetase (ALA), the rate-limiting enzyme in porphyrin and heme synthesis.19,20 Varied effects on 

hematological functions have been reported in rats and mice dosed with TCDD: increased numbers of erythrocytes and 

leucocytes, increased hemoglobin concentration, decreased blood platelets in rats, 21 •22 and decreased hemoglobin 

concentration in mice.23 

Effects on Reproductive Function 



TCDD administered at dosages of 0.125-3.0 ug TCDD/g bw to mice and rats induced fetotoxicity that included cleft palates and 

kidney anomalies,24·26 intestinal hemorrhages and excessive tissue/organ fluid (edema), and prenatal mortality.27•28 

Impairment of reproduction has been reported for rats ingesting 0.01 µg TCDD/kg bw/day. Significant decreased fertility, litter 

size, number of pups alive at birth, postnatal survival, and postnatal body weight of pups were evident in two successive 

generations delivered from male and female rats that ingested TCDD 90 days prior to first mating, during pregnancies, and 

for the durations of time between pregnancies.29 No significant dose-related reproductive effects were observed in male mice 

treated with up to 2.4 µg TCDD/kg bw/day and mated with untreated female mice. 30•31 

Immunological Effects 

TCDD induced immunological function alterations, expressed by decreased thymus-to-body weight ratios, in nursing newborn 

rats exposed through dosing of the lactating mother.32 Other reports have shown that pre- and post-natal maternal dosing of 

rats and mice with TCDD caused thymic atrophy and suppression of cellular immunity in the offspring.33 TCDD administered 

intraperitoneally or orally to mice induced a strong immunosuppressive effect on antibody production and cell-acquired 

immune responses.34 

Mutagenic Effects 

Results of mutagenicity tests are inconclusive. In two studies TCDD was mutagenic in Salmonella typhimurium TA 1532 

without activation.35,36 In another study, which used a more sensitive mutant strain, Salmonella typhimurium TA 1537, TCDD 

was not a mutagen.37 There is weak evidence of chromosomal aberrations in bone marrow of rats given dosages of 0.25 to 4 

µg TCDD/kg bw.38•39 

Carcinogenic Effects 

Male rats fed dosages of 0.001 µg TCDD/kg bw/week for 78 weeks and sacrificed at week 95 of the study showed a variety of 

neoplastic tumors (ear duct carcinoma; lymphocytic leukemia; kidney adenocarcinoma; malignant peritoneal histiocytoma; 

skin angiosarcoma; hard palate, tongue and nasal turbinate carcinoma).4° Female rats that had ingested TCDD for two years 

at a dosage of 0.1 µg/kg bw/day developed carcinomas of the liver and squamous cell carcinomas of the lung, hard palate, 

nasal turbinates, or tongue.41 Male and female rats orally dosed with 0.5 µg TCDD/kg bw/week for two years demonstrated 

neoplastic nodules of the liver and thyroid adenomas.42 

Male mice fed dosages of TCDD of 0.05 or 0.5 µg/kg/week for two years developed liver cancer; female mice fed 0.2 or 2.0 

µg/kg/week for the same duration developed liver cancer and thyroid follicular cell adenomas.42 TCDD applied to the skin of 

female mice for two years (0.005 µg/kg bw/application; 3 days/week) resulted in a significantly higher incidence (P=0.007) of 

skin cancers (fibrosarcomas) when compared to untreated controls. An increase in the same tumor type, although not 

statistically significant (p=0.084), was also observed in the male mice that received a maximum dosage of 0.001 µg TCDD per 

application.43 

Human Health Effects 

The only information on the health effects in humans from exposure to TCDD is from clinical or epidemiological studies of 

populations who were occupationally and non-occupationally exposed to 2,4,5-T and TCP contaminated with TCDD. Because 

of the coincidental exposure to 2,4,5-T and TCP and to other herbicides as well as to TCDD, it is not possible to attribute the 

observed health effects solely to TCDD exposure. To date, no studies of humans include a quantitation of exposure to TCDD. 

Chloracne and Other Systemic Effects 

Chloracne is a chronic and sometimes disfiguring skin eruption caused by exposure to halogenated aromatic compounds 

including TCDD. Chloracne is possibly a result of systemic effects of these compounds, although it also may occur as a contact 

dermatitis.44.45 

There are numerous cases of chloracne reported following accidental exposure to chlorinated aromatic chemicals which were 

probably contaminated with TCDD.4648 The most notable recent exposure occurred in Seveso, Italy in 1976.49 In most 

incidences of chloracne, there are a variety of signs and symptoms (ranging from gastrointestinal disturbances to metabolic 

disorders) which accompany the appearance of the skin eruptions and persist for varying lengths of time. so-54 



Reproductive Effects In Humans 

Reproductive effects resulting from possible human exposure to TCDD are inconclusive. Data on male workers who applied 

agricultural sprays of 2,4,5-T or who produced TCDD-contaminated materials are consistent with the animal data which 

suggest no reproductive effects in males from TCDD exposure. 55·57 To date, no study of reproductive effects in women or in 

offspring of males or females with defined exposure to TCDD has been reported. 

Studies of birth defects in populations that may have been exposed non-occupationally to TCDD have been conducted in 
Australia where a correlation was observed between 2,4,5-T use and seasonal variation in the rate of spinal cord and spine 

formation defects; no causal association could be drawn. 58 In a similar study in Hungary, an increased incidence of congenital 

malformations including spine formation defects could not be correlated with increased use of 2,4,5-T. 59 A study based on 

incomplete fetal tissue samples from the Seveso, Italy population found no mutagenic, teratogenic, or fetotoxic effects in 30 

interrupted pregnancies and four spontaneous abortions in women believed to have been exposed to TCDD. 60 A U.S. EPA 

study found a positive relationship between spontaneous abortions and 2,4,5-T use in the Alsea, Oregon area. 61 The study, 

however, has been severely criticized because of its numerous limitations: inaccurate comparisons of the study and control 

areas; inaccuracies in the collection of data on spontaneous abortions; incomplete and inaccurate data on 2,4,5-T usage; and 

failure to recognize that the rate of spontaneous abortions was not greater than would be expected. 62 

Studies of Mortality and Carcinogenesis in Humans 

Findings have been inconclusive in many mortality studies of workers with occupational exposure to TCDD-contaminated 

materials because of the small size of the study population and concomitant exposures to other substances 

No excess mortality or tumor incidence was observed among Swedish railroad workers exposed to unknown amounts of 2,4-

D, 2,4,5-T, and other herbicides but believed to have been exposed primarily to phenoxy acid herbicides for at least 45 days. 63 

In a subsequent analysis of mortality in this group of workers, 45 deaths (49 expected) were observed in the total population. 

A significant excess of tumors also was observed among those believed to be exposed primarily to Amitrol® (3-amino-1,2,4-

triazole), a suspect carcinogen, as well as to phenoxy herbicides. Two cases of stomach cancer (0.33 expected) were observed 

among those exposed primarily to phenoxy herbicides. 64 

Among Swedish forestry workers exposed to phenoxy herbicide preparations, supervisors, who had more extensive exposure 
to herbicides than the other forest workers, had a nonsignificant excess of deaths from all cancers. Mortality associated with 

the presence of tumors was, however, lower than expected for the total group of exposed workers. 65 

In a group of 74 workers involved in an accident during TCP production in Germany, 21 deaths occurred during the following 
27 years. Seven (7) malignant neoplasms vs. 4.2 expected and a significant excess of stomach cancer (3 observed vs. 0.61 

expected) were observed.66 

Several case control studies of cancer patients have yielded data on the carcinogenicity of phenoxyacetic herbicides. Two 

studies were conducted in Sweden following a clinical observation of patients with soft tissue sarcoma who had previous 

occupational exposure to the herbicides.67 The first study of 52 cases of soft tissue sarcoma concluded that the sarcoma cases 

were 5.3 times more likely than the 206 controls to have had occupational exposure to phenoxyacetic acids (primarily 2,4,5-T 

and 2,4-D).68 The second study of 110 cases of soft tissue sarcomas indicated that this population was 6.8 times more likely to 

have had exposure to phenoxyacetic acids than the 219 controls. 69 In neither study was it possible to demonstrate the relative 

risk related to exposure to TCDD-contaminated 2,4,5-T because of the presence of impurities such as chlorinated 

dibenzodioxins and dibenzofurans which were part of the phenoxyacetic herbicides. 

In other reports from Sweden, 11 of 17 patients with malignant lymphoma reported occupational exposures to phenoxyacetic 

acids or chlorophenols;70 a case control study with 169 malignant lymphoma cases found a significantly higher occupational 

exposure to phenoxyacetic acids (primarily 2,4,5-T, and 2,4-D) associated with the sarcoma cases than did the 338 controls. 

Analysis by individual herbicide exposure was not possible.71 

Two additional studies conducted in Sweden for colon cancer and nasal and nasopharyngeal cancer did not demonstrate an 

elevated risk for occupational exposure to phenoxyacetic acids _72•73 

Among four small groups of U.S. production workers exposed to TCP and 2,4,5-T a total of 105 deaths were observed. 74·76 In 

these, three deaths were attributed to soft tissue sarcoma (43 times the number expected for this age group of U.S. white 

males.77 Later, four additional cases were reported to have soft tissue sarcomas.78•81 However, a detailed review of work 



records and expert review of pathological tissue specimens have shown only two of the seven cases with both confirmed 

exposure to TCP or 2,4,5-T and diagnosis of soft tissue sarcoma.82 

Summary of Toxicity in Animals and Humans 

TCDD causes a variety of systemic and immunological effects in animals with wide variation among species in the dosage 

required to cause death. Studies using rats and mice have demonstrated that TCDD is an animal teratogen and carcinogen. 

Results of tests for mutagenicity are inconclusive. 

Humans exposed to materials reported to be contaminated with TCDD have developed chloracne and other signs of systemic 

poisoning. Soft tissue sarcoma has been observed in excess among workers exposed to phenoxy herbicides. These data are 

inconclusive regarding TCDD toxicity in humans because the populations studied had mixed exposures making causal 

relationships between exposure and effect unclear. The data are, however, suggestive of an association between exposure to 

phenoxyacetic herbicides contaminated with TCDD and excess lymphoma and stomach cancer. Attempts to associate 

reproductive effects with TCDD exposure are inconclusive because of the inadequately defined populations studied and the 

difficulties of defining exposure. 

Recommendations 

There are several classifications for identifying a substance as a carcinogen. Such classifications have been developed by the 

U.S. National Institute of Environmental Health Sciences, National Toxicology Program, 83 the International Agency for 

Research on Cancer,84 and OSHA.85 NIOSH considers the OSHA classification the most appropriate for use in identifying 
carcinogens in the workplace. This classification is outlined in 29 CFR 1990.103. * Since TCDD has been shown to be 

carcinogenic in experimental studies with rats and mice, and studies are suggestive of an association between human 

exposure to TCDD-contaminated materials and carcinogenicity, NIOSH recommends that TCDD be considered as a potential 

occupational carcinogen and exposure to TCDD in all occupational settings should be controlled to the fullest extent feasible. 

While observations to date do not confirm a causal relationship between TCDD exposure and soft tissue sarcoma, they 

suggest a need for continued investigations. 

Because of the variety of situations likely to be encountered in TCDD-contaminated worksites, it is not possible to offer in this 

bulletin detailed procedures for assessing exposures or decontamination. Based on NIOSH hazard evaluations ofTCDD­

contaminated sites, the following general guidelines are recommended until more specific procedures can be developed. 86•87 

Assessment of Exposure 

Workers may be exposed to TCDD derived from a variety of sources: the production of TCP, residues from prior production or 

use of 2,4,5-T or silvex, waste materials contaminated by TCDD, or contamination resulting from transformer fires. The first 

step in assessing workplace contamination should be environmental sampling to determine the presence of TCDD 

contamination, keeping in mind the possible routes of exposure, with later sampling conducted to define the quantity of 

TCDD in the environment The assessment may include sampling of soil and settled dust for TCDD, air sampling for TCDD­

contaminated particles, and wipe sampling of surfaces. 86,87 

Decontamination and Worker Protection Programs 

In general, decontamination procedures must provide an organized process in which levels of contamination are reduced. 

This requires containment, collection, and disposal of contaminated solutions and residues generated during the cleanup. 

Separate facilities should be provided for decontamination of large equipment 

Each stage of decontamination, such as gross decontamination and repetitive wash/rinse cycles, should be conducted 

separately, either by using different locations or by spacing in time. Personnel decontamination locations used should be 

physically separated to prevent cross-contact and should be arranged in order of decreasing level of contamination. Separate 

entry/exit routes and locations should be provided for workers when it is necessary to isolate them from different 

contamination areas containing incompatible waste. Entry and exit points to these areas should be well marked and 

controlled. Access to the decontamination area should be separate from the path between the contaminated and clean areas. 

Dressing stations for entry should be separate from re-dressing areas for exit. 



Protective Clothing and Equipment 

All workers who may be exposed to TCDD should be equipped with adequate chemical protective clothing and equipment to 

ensure their protection. In the selection of protective clothing, consideration should be given to the utilization of disposable 

apparel due to the uncertainty of decontamination of clothing. 

The protective apparel should consist of both outer and inner garments. The outer garments should consist of a zippered 

coverall with attached hood and draw string or elastic sleeves, gloves and closure boots. If exposure is to particulate or dust, 

the coveralls should be made of a non-woven fabric such as spunbonded polyethylene, Tyvek®. In cases of exposure to 

liquids, the coveralls, gloves and boots should be made of chemically resistant materials such as disposable laminates, e.g., 

Saranax® coated Tyvek®, or synthetic elastomers such as butyl, nitrile or neoprene rubber. The inner garments should consist 

of cotton coveralls, undershirts, undershorts, gloves, and socks and should be disposed of after use. The effectiveness of the 

protective clothing should be evaluated under simulated use conditions, regardless of the type of clothing used. All 

disposable clothing should be placed in marked and approved containers and disposed of appropriately. All reusable clothing 

and equipment should be thoroughly cleaned and checked for residual contamination before reuse or storage. 

Respiratory Protection 

The use of respiratory protection requires that a respiratory protection program be instituted according to the requirements 
of 29 CFR 1910.13488 and that the respirators have been approved by the Mine Safety and Health Administration (MSHA) and 

by NIOSH. This program should include training on proper fit testing and use and procedures for respirator maintenance, 

inspection, cleaning and evaluation. 

For situations where TCDD contamination is low (e.g., exposure to dust contaminated with low levels ofTCDD), air purifying 

respirators should provide sufficient protection until the extent and characterization of the exposure can be determined. 
Where quantities of materials highly contaminated with TCDD have been released and have contaminated an area (e.g., 

production accidents), all workers who may be exposed to TCDD should wear respirators that consist of a self-contained 

breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure mode. An alternate 

method utilizes a combination Type C supplied air respirator, with full facepiece, operated in pressure-demand mode and 

equipped with auxiliary positive pressure self-contained air supply. 

Post-Decontamination Testing 

The adequacy of the decontamination effort should be determined by conducting follow-up sampling and analysis of the 

contaminated areas and protective equipment. This testing should be conducted as each area is decontaminated and after 

the entire facility has been cleaned. 

Note 

*"'Potential occupational carcinogen' means any substance, or combination or mixture of substances, which causes an 

increased incidence of benign and/or malignant neoplasms, or a substantial decrease in the latency period between exposure 

and onset of neoplasms in humans or in one or more experimental mammalian species as the result of any oral, respiratory 

or dermal exposure, or any other exposure which results in the induction of tumors at a site other than the site of 

administration. This definition also includes any substance which is metabolized into one or more potential occupational 

carcinogens by mammals." [return to text] 
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