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Health & Safety Plan Review and Approval

By signing below, it is acknowledge that this HASP identifies the activities that are anticipated to
be performed in the field. In addition, this HASP identifies the personal protective and
monitoring equipment that may be necessary to be on site and be available for use. It is also
understood that the provisions of this HASP will be updated if there is a change of a task and/or
the addition of tasks and will be approved by the individuals listed below or their designee.
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1 Introduction

On behalf of the Nevada Environmental Response Trust (“the Trust”), ENVIRON International
Corporation (ENVIRON) prepared this Health and Safety Plan (HASP) to inform all ENVIRON
personnel of known or reasonably anticipated potential hazards and safety concerns at the
Nevada Environmental Response Trust Site (the “Site”). All personnel participating in field
activities must be trained in the general and specific hazards unique to the job they are
performing and, if applicable, meet recommended medical examination and/or training
requirements. All ENVIRON employees shall follow the guidelines, rules, and procedures
contained in this Site-specific HASP as well as ENVIRON's Standard Practice Instructions
(SPIs). ENVIRON personnel shall contact the Task Leader if unexpected conditions are
encountered at the Site, including but not limited to new processes; changes in operation,
products, services; additional or changes in the chemicals of concern; and/or unsafe conditions
are encountered which were not previously addressed in this HASP.

For purposes of this HASP, subcontractors refer to those retained directly or indirectly by
ENVIRON, and contractors refer to all other entities working on the Site. Each contractor,
subcontractor, and visitor shall be expected to review and understand the hazards, risks, and
control methods (including emergency procedures) as outlined in this HASP, and sign off on the
HASP. This can be accomplished either during the project planning stage or during the first
safety briefing on the Site. However, contractors and subcontractors will be required to prepare
their own HASP to address Site safety and work hazards associated with their proposed Site
activities prior to mobilization to the Site. In addition, each subcontractor will be required to
provide ENVIRON with their Site-specific HASP, and communicate the types of hazards and
control methods associated with their activities to ENVIRON during the first safety briefing on
Site and as conditions change. Relevant contractor information regarding the identification of
hazards and appropriate control strategies for the hazards for their particular job tasks should
also be presented and a Site-specific HASP should be available for review by all parties. Each
contractor or subcontractor must assume direct responsibility for its own employees’ health and
safety.

Copies of the HASPs will be kept on the Site for review and reference during all Site activities.
Upon completion of the project, the finalized and signed copy of the HASP will be placed in the
project file.

When retaining and working with subcontractors, the following minimum requirements shall be
met:

o A properly executed Contractor/Subcontractor Terms and Conditions (T&C) agreement
with ENVIRON is in place prior to commencing work on the Site;

e Insurance policies and limits are acceptable to ENVIRON and all applicable Insurance
Certificates are properly executed (i.e., ENVIRON being named as additionally insured
under such policies, including Professional and Pollution Liability, if applicable. This will
also include adding the Trust as being named as an insured party under the same
policies);
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e The roles and responsibilities of the subcontractor have been established, including the
naming of the Health and Safety point of contact (these should be clearly indicated in
the applicable subcontractor HASP);

e Submission of illness and injury logs indicating a favorable total incident rate (i.e., for
the previous calendar year: the total incident rate is calculated by the total number of
cases X 200,000 divided by the total hours worked by all employees of the
subcontractor). This should be equal to or less than the industry average (i.e., for
remediation services listed under the North American Industry Classification System
(NAICS) 5629 the total incident rate must be equal or below 3.8); and

e A favorable Experience Modification Rate (EMR) (i.e., a rate equal to or less than 1.0)
or an explanation of why your company does not qualify for an EMR from the
Contractors insurance company.

1.1 Site Description

The Site is located approximately 13 miles southeast of the city of Las Vegas and is located in
an area of unincorporated Clark County, Nevada, that is surrounded by the City of Henderson
(Figure 1-1). It covers approximately 346 acres®, and lies in Sections 12 and 13 of Township 22
S, Range 62 E (Figure 2-2).

The Site is located in an industrial land use area. The nearest residential areas are located just
north (across North Boulder Highway) and south (across Lake Mead Parkway) of the Site. The
Site is generally rectangular, but certain interior portions of the rectangle are owned and
operated by other companies, specifically, Lhoist, Western Area Power Administration (WAPA),
BMI, and Titanium Metals Corporation (TIMET). Facilities on the exterior borders of the Site are
TIMET to the east, and Olin Chlor-Alkali to the west (formerly known as [1] Pioneer Americas
LLC, which includes former Stauffer and Montrose Sites; [2] Olin Chlor-
Alkali/Stauffer/Syngenta/Montrose [OSSM]; and [3] Pioneer/Olin Chlor-Alkali/Stauffer/Syngenta/
Montrose [POSSM]). Olin Chlor-Alkali is hereafter referred to as the Olin property. Certain
remediation system components jointly operated by Olin Chlor-Alkali, Stauffer, Syngenta, and
Montrose are referred to as being operated by OSSM. BMI is located mainly to the east of the
Site, although a BMI-owned Corrective Action Management Unit (CAMU) is located immediately
to the west. Areas referred to as Parcels A, B, |, and J, which were formerly part of the Site,
were sold in 2008 and 2013, and now represent neighboring properties to the north.

An area within the northwestern portion of the Site consists of groundwater treatment facilities,
which are operated on behalf of the Trust by an outside contractor, Envirogen Technologies,
Inc. (Envirogen). Three lined ponds on the Site (known as WC-West, WC-East, and Mn-2
receive process-related wastewater discharges from ongoing Tronox facility operations, and an
additional lined pond (known as GW-11) receives extracted groundwater from remediation
activities. The Site is traversed (from west to east) by a drainage ditch known as the Beta Ditch
that historically conveyed liquid wastes from the Site and from neighboring facilities located to
the west. The Beta Ditch, which no longer discharges off-site to the east, has been re-graded,

! Previous documents have identified an area of approximately 450 acres. Following the sale of Parcels | and J and
a part of Parcel B in 2008, the Site comprised approximately 410 acres. Following the sale of Parcel A and the
remaining portion of Parcel B in December 2013, the Site currently comprises approximately 346 acres.
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channelized, and now includes a retention basin. The west end of the Beta Ditch at the Site
continues to receive storm water drainage from the neighboring property to the west.

In addition to the three ponds described above, another process-related surface impoundment,
known as the AP-5 pond, was constructed as a double-lined impoundment basin in 1983 and
was removed from service in 2001. It was historically used to contain ammonium perchlorate
process waters. After the pond was taken out of service, Veolia Water North America (Veolia)
(which formerly operated water treatment systems at the Site) periodically used Lake Mead
water to flush residual solids in the pond in an attempt to solubilize remaining ammonium
perchlorate into the Site wastewater treatment system. As of the date of this HASP, the AP-5
pond still contains residual solids, which appear to be a mixture of residual process chemicals
and fine sediments that accumulated in the pond during flushing with Lake Mead water. AP-5
Pond sampling activities are covered by a separate HASP: the NERT HASP for AP-5 Sampling
and General Site Activities (Revision 6), and future pond decommissioning activities will be
included in a future HASP revision.

The major buildings on the Site include Units 1 through 6, which are aligned in a row extending
in a west-east direction across the southern portion of the Site. These buildings were
constructed during World War Il for magnesium production. Unit buildings 3 through 6 and the
southern portions of Unit buildings 1 and 2 are within the boundaries of the Tronox-leased area.
Tronox uses Units 5 and 6 for production of manganese dioxide; Unit 5 is also used for storage.
Units 1, 2, and most of Unit 4 are no longer used and have been partially demolished. The
remaining portion of Unit 4 has been retrofitted to house an advanced battery manufacturing
process that started up in 2012. Tronox currently uses Unit 3 for office and storage activities. In
addition, Tronox produces boron products within a Boron Plant to the north of Unit 4, and
manganese sulfate solution (for use in the manganese dioxide production process) is produced
within a Leach Plant north of Units 5 and 6. Other buildings present at the Site include an
administration building, a change house, a laboratory building, a maintenance shop, a steam
plant, and various storage buildings. The Site is crossed by asphalt and concrete roads, dirt
roads, active utility lines, a gaseous chlorine line, and railroad spurs. An extensive network of
active and inactive underground utility lines is present under the roads and open areas at the
Site.

In addition to the Tronox and Envirogen operations at the Site, Tronox has three subtenants
within the Tronox-leased area, which provide various services to Tronox and other local
businesses. The Tronox subtenant operations are briefly described below:

e Industrial Supply: provides tools and supplies for manufacturing, construction, and
utilities.

e Angelo & Newton: provides technical and managerial consulting services, specializing
in chemical process plant safety compliance, regulatory compliance, and battery and
energy systems.

e Pronto Constructors: provides construction services.

Within the boundaries of the Site are Parcels C, D, E, F, G, and H. The Parcels are at the
edges of the Site, to the north, west, and south. Parcel E contains a portion of the OSSM
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groundwater treatment system. As noted above, Parcels | and J (and the eastern portion of
Parcel B) were sold to Rolly Properties LLC (Parcels B and 1) and Robert and Sandra Ellis
(Parcels B and J) in 2008, and Parcel A and the remaining portion of Parcel B were sold to
TRECO, LLC in December 2013; these areas are no longer a part of the Site. Environmental
investigations for all remaining Parcels except Parcel E (i.e., Parcels C, D, F, G, and H) have
generally been conducted separate from investigations at other portions of the Site.? The field
investigation work for these Parcels has been completed, and the health risk assessments and
decision documents are in progress or completed, depending on the parcel. Nevada Division of
Environmental Protection (NDEP) has regulatory authority over environmental activities at the
Site.

1.2 Site History

The Site is located within the BMI® Complex, which consists of several facilities owned and
operated by a number of chemical companies (Figure 2-1). The BMI Complex was first
developed in 1942 by the U.S. government as a magnesium plant for World War Il operations.
Later, a part of the BMI Complex that would ultimately become the Site was leased by Western
Electrochemical Company (WECCO). WECCO produced manganese dioxide, sodium chlorate,
sodium perchlorate, and other perchlorates. WECCO also produced ammonium perchlorate (a
powerful oxidizer) for the Navy during the early 1950s using a plant that was constructed on the
Site by the Navy. WECCO merged with American Potash and Chemical Company (AP&CC) in
1956, and continued production of ammonium perchlorate for the Navy. In 1967, Kerr-McGee
Chemical Corporation (KMCC) purchased AP&CC. KMCC began production of boron
chemicals in the early 1970s. The production processes included elemental boron, boron
trichloride (a colorless gas used as a reagent in organic synthesis), and boron tribromide (a
colorless fuming liquid used in a variety of applications). The production of boron tribromide
was discontinued in 1994, and the production of sodium chlorate and ammonium perchlorate
was discontinued in 1997 and 1998, respectively. Perchlorate was reclaimed at the Site using
existing equipment until early 2002.

In 2006, Tronox took ownership of the facility formerly operated by KMCC on the Site and
operated it to produce electrolytic manganese dioxide for use in the manufacture of alkaline
batteries; elemental boron for use as a component of automotive airbag igniters; and boron
trichloride for use in the pharmaceutical and semiconductor industries and in the manufacture of
high-strength boron fibers for products that include sporting equipment and aircraft parts. In
2009, Tronox filed for Chapter 11 bankruptcy. The Trust took title to the Site on February 14,
2011, as a result of the settlement of Tronox’s bankruptcy proceeding. Tronox currently has a
long-term lease for approximately 114 acres of the Site (ENVIRON 2013d), where it continues
its manufacturing operations (identified on Figure 2-2 as “Tronox-Leased Area”).

2The remaining portion of the Site excluding Parcels C, D, F, G, and H is herein after referred to as the “Facility
Area.”

% The acronym “BMI” has been applied to several entities over the years. From 1941 until 1951 it referred to Basic
Magnesium Incorporated; in 1951, a syndicate of tenants formed under the name of Basic Management, Inc. to
provide utilities and other services at the complex; the group has also been known as Basic Metals, Inc., and at the
present is called the Black Mountain Industrial complex.
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1.3 Scope and Applicability

ENVIRON has been retained to conduct and manage the Remedial Investigation/Feasibility
Study (RI/FS) and certain other Site management and environmental activities at the Site. This
HASP addresses activities currently being conducted at the Site and activities that are planned
as part of the RI/FS as well as other general Site activities. Addendums will be added to this
HASP to address activities at the Site as they develop in the future. This current version of the
HASP addresses field activities described in the following planning documents:

¢ Remedial Investigation and Feasibility Study (RI/FS) Work Plan, Revision 2, dated June
19, 2014 and approved by NDEP on July 2, 2014;

e Field Sampling Plan (FSP), Revision 1, dated July 18, 2014, currently under NDEP
review;

e Treatability Study Work Plan, Permeable Reactive Barrier Pilot, Revision 2, dated May 9,
2014 and approved by NDEP on May 20, 2014 (the “PRB Work Plan”);

e Treatability Study Work Plan, In-Situ Soil Flushing Pilot, Revision 2, dated May 9, 2014
and approved by NDEP on May 20, 2014 (the “Soil Flushing Work Plan”); and

e 2013 GWETS Optimization Project Work Plan, Revision 1, dated November 22, 2013
and approved by NDEP on December 3, 2013.

In addition, this HASP addresses other general Site activities that ENVIRON will perform or
oversee not necessarily described in the above planning documents, including surveying; fence
repair; well repair; erosion repair; oversight of excavation, grading, and/or other construction
activities; scrap or debris removal; waste characterization and removal; oversight of GWETS-
related operations and monitoring; and other on-site field oversight tasks.

ENVIRON views the implementation of a Site-specific HASP as a critical management tool
necessary to the safety, health, and well-being of Site personnel and the community. Site
operations will be performed in such a manner as to minimize the possibility of serious injury or
accidents to Site personnel, fire, explosion, or any unplanned or sudden release of
contaminants into the environment that could adversely affect local receptors. This HASP is
intended to be in compliance with all applicable state, federal and local regulations and is
consistent with ENVIRON’s commitment to the health and safety of its personnel, contractors on
the Site, and the surrounding community.

The HASP identifies potential hazards associated with the activities being conducted during field
activities at the Site, establishes the minimum procedural and equipment requirements to
protect on-site personnel from potential hazards, and requires that on-site activities are
conducted in a manner consistent with both accepted professional practice and applicable
regulations. It also describes measures to minimize accidents and injuries that may occur
during normal daily activities or during adverse conditions.

The HASP is based upon the currently available information regarding the Site. Operating
conditions could potentially change as the work progresses, requiring some modification of the
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HASP. Any permanent modifications to the HASP, including changes necessary to correct any
potential health and safety issues at the Site will be made only with permission by those
individuals listed in Section 1 of this HASP. Approved changes will be added to the HASP as
Addendums.

Applicability of this HASP extends to all personnel and visitors to the Site. However, ENVIRON's
subcontractors are ultimately responsible for the health and safety of their personnel and
representatives, and are required to furnish their own HASP. All personnel and visitors entering
on-site active fieldwork areas are responsible for reading and complying with the HASP, and
must sign an agreement to comply with the requirements of the HASP.

1.4 Specific Work Activities

The principal features of the field activities covered by this HASP include the following work
activities or tasks to be conducted or overseen by ENVIRON field personnel. The task list
below includes the anticipated duration of each task.

Task 1 - Observation of underground utility locating and clearance activities prior to intrusive
sampling or construction activities (approximately one to two weeks upon initiation of
Remedial Investigation (RI) field work and treatability studies, approximately two
days during the 2013 GWETS Optimization Project, and limited one to two day
events as necessary thereafter).

Task 2 - Observation of drilling activities to advance soil borings, groundwater monitoring
well/piezometer borings, permeameters and lysimeters, and soil gas sampling
borings (approximately nine to 10 weeks during anticipated RI field work and
treatability studies, and limited events of one day to one week as necessary
thereafter).

Task 3 - Exploratory trenching/test pits in Debris Pile area (approximately one week during
anticipated RI field work, and limited one to two day events as necessary thereafter).

Task 4 -  Soil sampling including surface soil sampling, trench soil sampling, sampling from
soil or groundwater monitoring well borings, and permeameter testing (approximately
nine to 10 weeks during anticipated RI field work and treatability studies, and limited
events of one day to one week as necessary thereafter).

Task 5- Observation of groundwater monitoring well installation and well development
activities including installation of lysimeters (approximately seven to eight weeks
during anticipated RI field work and treatability studies, and limited events of one day
to one week as necessary thereafter).

Task 6 - Groundwater sampling including grab groundwater sampling from soil borings,
groundwater monitoring well sampling, and deployment and collection of bio-trap
samplers related to the in-situ microcosm (ISM) study (approximately seven to eight
weeks during anticipated RI field work and treatability studies, and limited events of
one day to one week as necessary thereafter).
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Task 7 -  Soil gas sampling, including observation of installation of soil gas sampling points
(approximately one week during anticipated RI field work, and limited events of one
day to one week as necessary thereafter).

Task 8 -  Aquifer testing at groundwater monitoring wells including slug testing, step drawdown
testing, other pump tests, and borehole dilution testing) (approximately two to three
weeks during anticipated RI field work and treatability studies, and limited events of
one day to one week as necessary thereafter).

Task 9 - Site management activities (e.g., surveying; fencing repair; well repair; erosion
repair; scrap removal; waste characterization; oversight of excavation, grading,
and/or other construction activities; oversight of GWETS-related operations and
monitoring; etc.) (intermittent tasks approximately one day to one week in duration as
needed over the course of the RI field work, treatability studies, 2013 GWETS
Optimization Project, and other general Site activities).

Task 10 - Observation and documentation of groundwater extraction and monitoring well
maintenance, abandonment, pump shakedown testing, installation of monitoring
instruments and associated data logging equipment, and/or well head modifications
(intermittent tasks approximately one day to one week in duration as needed over
the course of the RI field work, treatability studies, and 2013 GWETS Optimization
Project).

Task 11 - Observation and documentation of trenching and utility construction or modification
activities as part of the 2013 GWETS Optimization Project and/or groundwater
treatability studies (intermittent tasks approximately one day to one week in duration
as needed over the course of the RI field work and treatability studies)

Task 12 - Observation and documentation of construction of a soil flushing pilot cell and
installation of the associated monitoring system (approximately three to four weeks in
duration over the course of the soil flushing treatability study).

Task 13 - Operation, monitoring, and decommissioning of a soil flushing pilot test cell
(approximately 25 to 30 weeks in duration over the course of the soil flushing
treatability study).

Each of these tasks is further described as follows:

Task 1 - Utility Locating

As part of the RI activities, treatability studies, 2013 GWETS Optimization Project, and other
Site activities, ENVIRON will oversee underground utility locating and clearance activities at
locations designated for soil borings, monitoring wells, trenches, or other intrusive sampling or
construction activities.
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Task 2 - Drilling

As part of the RI activities and treatability studies, ENVIRON will oversee drilling activities,
performed by a drilling contractor, for the advancement of soil borings. Soil borings are
purposed for soil sampling, for soil sampling followed by groundwater monitoring well
construction, for permeameter testing and installation of lysimeters, or solely for the construction
of temporary soil gas monitoring wells, which are referred to as soil gas sampling points.

Task 3 - Exploratory trenching and/or test pits

As part of the RI activities, ENVIRON will oversee exploratory trenching and/or test pit activities
performed by a remediation contractor in the Debris Pile area. Trenches or test pits will be dug
through the debris layer and into underlying soil. Samples of soil and/or debris material will be
collected from trench sidewalls (if shallower than 4 feet and evaluated as safe for entry by the
Site Health and Safety Officer), or from the backhoe or excavator shovel (if deeper than 4 feet
or evaluated as unsafe for entry by the Site Health and Safety Officer).

Task 4 - Soil sampling

As part of the RI activities, treatability studies, and other Site activities, ENVIRON will collect soil
samples for chemical and physical testing including permeameter testing. Soil samples will be
collected from soil borings and groundwater monitoring well borings. Surface soil sampling will
also be conducted.

Task 5 - Groundwater monitoring well installation and well development activities

As part of the RI activities and treatability studies, ENVIRON will observe groundwater
monitoring well installation and well development activities as well as installation of lysimeters to
be performed by a drilling contractor.

Task 6 - Groundwater sampling

As part of the RI activities, treatability studies, and 2013 GWETS Optimization Project,
ENVIRON or its subcontractors (drilling contractor or groundwater sampling contractor) will
perform groundwater sampling and deployment and collection of bio-trap samplers.
Groundwater samples will be collected from temporary well casings inserted into soil borings
that intersect with groundwater, and will also be collected from permanent groundwater
monitoring wells.

Task 7 - Soil gas sampling

As part of the RI activities, ENVIRON will observe the installation of soil gas sampling points by
a drilling contractor. ENVIRON will also perform soil gas sampling using Summa canisters and
other related equipment (e.g., sampling shrouds, helium gas, and helium leak checking
equipment) at the soil gas sampling points.
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Task 8 - Aquifer testing

As part of the RI activities and treatability studies, ENVIRON will perform or oversee aquifer
testing at groundwater monitoring wells, specifically including slug testing. Some aquifer testing
activities may be performed by an aquifer testing or drilling subcontractor, if necessary. In
addition, as part of the 2013 GWETS Optimization Project activities, ENVIRON will perform or
oversee aquifer testing at groundwater monitoring wells, specifically including slug testing, step-
drawdown testing, and other pump tests. As with aquifer testing performed as part of the RI,
some aquifer testing activities as part of the 2013 GWETS Optimization Project may be
performed by an aquifer testing or drilling subcontractor, if necessary.

Task 9 - Site management activities

As part of the RI activities, 2013 GWETS Optimization Project activities, and other general site
activities, ENVIRON will perform or oversee miscellaneous site management activities including
surveying; fencing repair; well repair; erosion repair; oversight of excavation, grading, and/or
other construction activities; scrap or debris removal; investigation-derived waste (IDW)
characterization and removal, GWETS-related waste characterization and removal; and
oversight of GWETS-related operations and monitoring. These activities will generally be
performed by qualified subcontractors.

Task 10 - Groundwater well maintenance, abandonment, testing, and modifications

As part of the 2013 GWETS Optimization Project activities, and as part of the RI activities as
necessary, ENVIRON will oversee groundwater monitoring and/or extraction well maintenance,
well abandonment, shakedown testing of extraction well pumps, and well head maodifications.
These activities are expected to be performed by a remediation contractor or drilling contractor.

Task 11 - Observation of trenching and utility construction activities

As part of the 2013 GWETS Optimization Project activities, ENVIRON will oversee trenching
and construction of groundwater conveyance utilities performed by a qualified remediation
contractor. These activities will also include utility locating and clearance activities to be
performed by a qualified subcontractor. The construction activities are designed to create new
connections between extraction wells and existing groundwater conveyance pipelines.

Task 12 - Observation and documentation of construction of a soil flushing pilot cell and
installation of monitoring system

As part of the soll flushing treatability study, ENVIRON will observe and document the
construction of a soil flushing pilot cell and installation of a monitoring system. The construction
activities will be performed by a remediation contractor and/or drilling contractor. These
activities will also include utility locating and clearance activities to be performed by a qualified
subcontractor.
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Task 13 - Operation, monitoring, and decommissioning of a soil flushing pilot test cell

As part of the soll flushing treatability study, ENVIRON will operate and monitor the soil flushing
pilot cell and oversee and document the decommissioning of the system. The decommissioning
activities will be performed by a remediation contractor and/or drilling contractor.

1.5 Applicable Standards
The methods and procedures prescribed in this HASP are intended to conform to established
professional practices and applicable federal, state, and local occupational safety and health
protection standards based on information that is currently available. Regulations serving as the
technical compliance basis for this document may include but are not limited to the following:

e Nevada Administrative Code (NAC) 618

e USEPA Standard Operating Safety Guide (PUB 9285.1-03, PB 92-963414, June 1992)

o U.S. Department of Labor, Occupational Safety and Health Standards for Construction
Title 29 of the Code of Federal Regulations (CFR) Part 1926 (29 CFR 1926).

- Hazardous Waste Operations and Emergency Response (29 CFR 1926.65)
- Hearing Protection (29 CFR 1926.101 and 29 CFR 1926.52)

- Eye and Face Protection (29 CFR 1926.102)

- Respiratory Protection (29 CFR 1926.103)

- Working Over or Near Water (29 CFR 1926.106)

- Material Handling Equipment (29 CFR 1926.602)

e U.S. Department of Labor, OSHA Standards for General Industry (29 CFR 1910).
- Hazardous Waste Operations and Emergency Response (29 CFR 1910.120)
- PPE General Requirements (29 CFR 1910.132)

- Eye and Face Protection (29 CFR 1910.133)

- Respiratory Protection (29 CFR 1910.134)

- Head Protection (29 CFR 1910.135)

- Foot Protection (29 CFR 1910.136)

- Hand Protection (29 CFR 1910.138)

- Medical Services and First Aid (29 CFR 1910.151)

- Portable Fire Extinguishers (29 CFR 1910.157)

- Hazard Communication Standard (29 CFR 1910.1200)

- Control of Hazardous Energy (LOTO) (29 CFR 1910.147)

e U.S. Department of Labor, Recording and Reporting Occupational Injuries and
llinesses, (29 CFR 1904).
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The following technical documents may have been utilized as references in the preparation of
this HASP. However, the citation of these technical documents does not imply compliance with
all aspects of these documents. The purpose of these citations is to aid in the interpretation of
conflicting issues that may arise during the performance of Site activities. Technical documents
utilized as references in the preparation of this HASP may include but are not limited to:

o National Institute for Occupational Safety & Health (NIOSH)/OSHA/United States
Coast Guard (USCG)/ United States Environmental Protection Agency (USEPA),
Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities,
(October, 1985).

o U.S. Department of Health and Human Services (DHHS), NIOSH Sampling and
Analytical Methods, DHHS (NIOSH) Publication 84-100.

e American National Standards Institute (ANSI), Emergency Eyewash and Shower
Equipment, Z358.1 (1981).

e ANSI, Practices for Respiratory Protection, Z88.2 (1980).
e ANSI, Protective Footwear, Z41.1 (1983).

e ANSI, Practice for Occupational and Educational Eye and Face Protection, Z87.1
(1979).
e ANSI, Protective Headgear for Industrial Workers - Requirements, Z89.1 (1986).

e ANSI, Physical Qualifications for Respirator Use, Z88.6 (1984).

Future revisions of this HASP may be updated as necessary to demonstrate compliance with
additional applicable regulations.

1.6 Site-Specific Standards

The following section describes Site-specific standards that must be adhered to during all
operations at the Site.

1.6.1 Site Management Plan

The Site Management Plan (SMP) for the NERT Site*, is a document that provides a decision
framework for the management of residual chemicals in soil and groundwater at the Site. The
SMP describes procedures to address known remaining environmental conditions at the site, as
well as contingency actions to be taken if previously unknown environmental conditions are
encountered. The SMP also identifies areas of known or suspected contamination that may
coincide with areas where intrusive work is to take place. The SMP addresses the following:

e Procedures for long-term compliance with the SMP; and

¢ Risk management measures to be implemented during construction activities.

The SMP applies to the following areas of the Site:

4 ENVIRON, 2013. Site Management Plan, Revision 1, Nevada Environmental Response Trust Site, Henderson,
Nevada. October 31. NDEP approved November 7, 2013. (This plan is annually reviewed and revised [as
necessary]. The activities described in this HASP will be performed in accordance with the most recent revision.)
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Areas of the site that have been designated as Excavation Control Areas (ECAS),
where known impacted soil has been left in-place. ECAs are identified and discussed
in Appendix A of the SMP;

Areas of the Site where unexpected environmental contamination is encountered
during construction/demolition/excavation/investigation activities;

Areas of the Site where concentrations of contaminants in groundwater exceed current
regulatory standards; and

Areas of the Site within 50 feet of any GWETS component.

All owners, operators, tenants, lessees, project managers and other entities with responsibility
for Site activities (collectively “Site Occupants”) shall have the independent obligation to:

1.
2.

4.

Review available information concerning Site environmental conditions

Determine the applicability of the SMP with respect to the expected and actual Site
conditions and the intended land use;

Establish management procedures to ensure that the risk management measures
outlined in the SMP are properly implemented and maintained including preparation of
contingency plans to be reviewed by the Trust and NDEP; and

Comply with applicable policies, environmental covenants, laws, and regulations.

The procedures and protocols described in this HASP are intended to fully comply with the
SMP. As detailed in the SMP, a summary of spill response procedures and related measures
for activities that could result in damage to the GWETS components (potentially resulting in the
release of untreated groundwater) are provided in Section 10 of this HASP.

Any questions regarding compliance with the SMP should be directed to the ENVIRON Site
Coordinator or Task Leader.
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2 Identification of Key Personnel

An efficient on-site operation requires that all key personnel be identified and that their roles and
responsibilities be clearly defined. Below is a discussion of the management structure for this
project.

2.1 Project Organization

ENVIRON is responsible for overseeing activities conducted by ENVIRON personnel and
ENVIRON's subcontractors at the Site. ENVIRON also is responsible for oversight of
compliance with this HASP in the field by ENVIRON personnel. ENVIRON subcontractors may
plan, manage, and carry out activities at the Site, including environmental investigation and
remediation tasks, and will provide their own health and safety officers and HASP. As part of
ENVIRON's role, ENVIRON will ensure that all subcontractors and Site workers are aware of
the ENVIRON HASP and its requirements.

2.2 ENVIRON Personnel

Assigned functions of key ENVIRON project team members and subcontractors are described
in Tables 1 and 2, respectively, located at the end of this section. The applicable responsibilities
for these individuals are as follows:

2.2.1 Project Manager/Task Leader

Responsibilities include overall coordination of Site activities. The Project Manager and the Task
Leader have overall accountability and responsibility for the safety of operations and the health
and safety of all personnel and for monitoring the work effort, schedule, costs, communication,
and will ensure that the activities of all Site personnel comply with the approved work plans and
will recommend or provide disciplinary action, as appropriate, if non-compliances occur.

These individuals will also provide the focal point for communications between the regulatory
authorities; state and local community, on-site contractors, and project staff. This liaison activity
will provide a clear line of communication between all parties to minimize the chance for
misconceptions concerning any aspect of the project.

Any and all recommended revisions or changes in the HASP will be reviewed by the Project
Manager, Task Leader and Project Health and Safety Coordinator.

Project Manager

The Project Manager, assisted by a supervisory staff, will oversee project activities. The Project
Manager is responsible for monitoring the work effort, schedule, costs and communication. The
Project Manager will report to the client and will coordinate any support required from ENVIRON
and/or its subcontractors. The Project Manager will ensure that the activities of all Site
personnel comply with the approved work plans and will recommend or provide disciplinary
action, as appropriate, if non-compliances occur.

The ENVIRON Project Manager is Allan DeLorme, PE.
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Task Leader

The Task Leader will be responsible for tracking project progress, project accounting, and will
act as an assistant to the Project Manager. The Task Leader will stay in contact with on-site
personnel and facilitate on-site operations as necessary.

The ENVIRON Task Leader is John M. Pekala, PG, CEM.

2.2.2 Corporate Health and Safety Director

The ENVIRON Corporate Health and Safety Director will oversee all issues related to health
and safety and will have final approval authority for any revisions or changes to standard
procedures.

The ENVIRON Corporate Health and Safety Director is Mark Watka, CIH.

2.2.3 Project Health and Safety Coordinator

The Project Health and Safety Coordinator, along with the Corporate Health and Safety Director
are resources for the development of the Site-specific hazard assessments and control
mechanisms. In addition, the Project Health and Safety Coordinator will be responsible for
conducting inspections to assess the effectiveness of the HASP, correcting noted deficiencies,
and taking corrective or disciplinary action as necessary, as described in Section 4.5. For any
changes, modifications, and/or additions to the HASP that may be needed, the Project Health
and Safety Coordinator and/or the Corporate Health and Safety Director will be consulted. The
Corporate Health and Safety Director will make all final decisions regarding questions on the
hazard assessment and/or the control mechanisms.

Any and all recommended revisions or changes in the HASP will be reviewed by the Project
Manager, Task Leader and Project Health and Safety Coordinator.

The ENVIRON Project Health and Safety Coordinators are Christopher Ritchie, PE and Dan
Clark.

2.2.4 Designated Site Coordinator

The designated Site Coordinator is responsible for overseeing day-to-day Site activities
performed by ENVIRON and its subcontractors. The principal responsibility of the designated
Site Coordinator will be to coordinate and document all on-site work necessary to fulffill
approved work plans. The Site Coordinator and Site Health and Safety Officer may be the
same individual. The Site Coordinator will not be a single individual, rather the Site Coordinator
will be an experienced ENVIRON field employee working at the site. If the Site Coordinator will
be going off-site while field work is being conducted, another ENVIRON field employee will take
over the role. The Site Coordinator role will be assigned by the Project Health and Safety
Coordinator, Task Leader, or Project Manager.

The Site Coordinator reports to the Project Manager, Task Leader, and Corporate Health and
Safety Director. The Site Coordinator is responsible for ensuring compliance with all aspects of
the HASP which include, but are not limited to, safe work practices, Site access controls, work
safety zones, proper personal protective equipment (PPE), review of planned Site activities,
implementation of safety procedures necessary to complete work safely, performance of daily
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safety briefings, assisting in on-site emergencies, and acting as technical liaison to regulatory
agency personnel. The Site Coordinator will report all Site-related injuries to the Project
Manager/Task Leader and the Project Health and Safety Coordinator and/or Corporate Health
and Safety Director and to any other necessary authorities. The Site Coordinator will ensure
that all Site personnel understand their respective emergency response duties. In the instance
of any emergency or hon-emergency incidents concerning Site personnel, the Site Coordinator
will be contacted and will be responsible for communicating any information regarding Site
safety conditions to rescue or emergency personnel. The Site Coordinator will ensure that all
activities at the Site comply with the approved HASP.

Any person working on-site has the authority to stop work if any operation threatens the health
and safety of on-site workers or the surrounding community. In the event that such a situation
occurs, the Site Coordinator shall be notified immediately. ENVIRON'’s Site Coordinator will
update the ENVIRON Project Manager/Task Leader and on all project-related health and safety
issues as they arise.

The Site Coordinator will be certified in first aid and cardiopulmonary resuscitation (CPR) by the
American Red Cross, or equivalent. The Site Coordinator will also be HAZWOPER trained for
Site work in accordance with applicable regulations and participate in a medical surveillance
program.

In the event of an emergency, the ENVIRON Site Coordinator will also function as the Site
Emergency Response Coordinator and will implement and coordinate emergency response
procedures described in this HASP.

The primary ENVIRON Site Coordinator alternates are expected to include Ross Russell, Dan
Clark, Chris Ritchie, James Hiller, Jason Kane, and Lee-Anna Walker. Other employees may
be assigned this role at the direction of the Project Health and Safety Coordinator(s), Task
Leader, or Project Manager.

2.2.5 Site Health and Safety Officer

The ENVIRON Site Health and Safety Officer reports to the Task Leader, Site Coordinator and
Project Health and Safety Coordinator. The Site Health and Safety Officer is responsible for
ensuring compliance with all aspects of the HASP which include, but are not limited to, safe
work practices, site access controls, work safety zones, proper personal protective equipment
(PPE), and daily safety briefings. This individual may also act as the Site Coordinator. The Site
Health and Safety Officer will report all Site-related injuries to the Project Manager, Task
Leader, and/or the Project Health and Safety Coordinator, and to any other necessary
authorities, review planned Site activities and implement safety procedures necessary to
complete work safely, assist in on-site emergencies, and act as technical liaison to regulatory
agency personnel. The Site Health and Safety Officer will ensure that all Site personnel
understand their respective emergency response duties. In the instance of any emergency or
non-emergency incidents concerning Site personnel, the Site Health and Safety Officer will be
contacted and will be responsible for communicating any information regarding Site safety
conditions to rescue or emergency personnel. The Site Health and Safety Officer will ensure
that all activities at the Site comply with the approved HASP.
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The Site Health and Safety Officer will not be a single individual, rather the Site Health and
Safety Officer will be an experienced ENVIRON field employee working at the site. If the Site
Health and Safety Officer will be going off-site while field work is being conducted, another
ENVIRON field employee will take over the role. The Site Health and Safety Officer role will be
assigned by the Project Health and Safety Coordinator, Task Leader, or Project Manager.

Any person working on-site has the authority to stop work if any operation threatens the health
and safety of on-site workers or the surrounding community. In the event that such a situation
occurs, the Site Health and Safety Officer shall be notified immediately. ENVIRON's Site Health
and Safety Officer will update the ENVIRON Site Coordinator, Task Leader, and Project Health
and Safety Coordinator on all project-related health and safety issues as they arise.

The Site Health and Safety Officer will be certified in first aid and CPR by the American Red

Cross, or equivalent. The Site Health and Safety Officer will also be HAZWOPER trained for
Site work in accordance with applicable regulations and participate in a medical surveillance

program.

The primary ENVIRON Site Health and Safety Officer alternates are expected to include Ross
Russell, Dan Clark, Chris Ritchie, James Hiller, Jason Kane, and Lee-Anna Walker. Other
employees may be assigned this role at the direction of the Project Health and Safety
Coordinator(s), Task Leader, or Project Manager.

2.2.6 Other Personnel

All other ENVIRON personnel will be certified in first aid and cardiopulmonary resuscitation
(CPR) by the American Red Cross, or equivalent and will also be HAZWOPER trained for site
work in accordance with applicable regulations and participate in a medical surveillance
program.

ENVIRON's subcontractors, if needed, shall prepare their own company HASP which shall
specifically govern the work performed by its employees. The contractor’'s HASP shall be in
conformance with ENVIRON’s HASP.

All Subcontractors will also provide a Health and Safety Site Coordinator who will assist
ENVIRON's Site Coordinator. The subcontractor Health and Safety Site Coordinator will ensure
that their personnel have received appropriate health and safety training and are participating in
a medical surveillance program.
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Table 1: ENVIRON Personnel Contact Information

Personnel Telephone Roster

Company/Title

Personnel

Office

Cell

ENVIRON Project Manager

Allan DeLorme

(510) 420-2565

(925) 487-7594

ENVIRON Task Leader

John Pekala

(602) 734-7710

(707) 815-7474

ENVIRON Corporate Health and
Safety Director

Mark Watka

(312) 288-3875

(312) 927-1140

ENVIRON Project Health and
Safety Coordinators

Chris Ritchie
Dan Clark

(510) 420-2542
(510) 420-2563

(510) 418-0535
(510) 299-7036

ENVIRON Designated Site
Coordinator Alternates

Ross Russell
Dan Clark

Chris Ritchie
James Hiller
Jason Kane
Lee-Anna Walker

(510) 420-2520
(510) 420-2563
(510) 420-2542
(510) 420-2532
(510) 420-2547
(602) 734-7711

(510) 717-0993
(510) 299-7036
(650) 269-7639
(707) 502-2202
(949) 291-0340
(480) 518-0496

ENVIRON Designated Site Health
and Safety Officer Alternates

Ross Russell
Dan Clark

Chris Ritchie
James Hiller
Jason Kane
Lee-Anna Walker

(510) 420-2520
(510) 420-2563
(510) 420-2542
(510) 420-2532
(510) 420-2547
(602) 734-7711

(510) 717-0993
(510) 299-7036
(650) 269-7639
(707) 502-2202
(949) 291-0340
(480) 518-0496

Client Contact

Andy Steinberg

(312) 498-2800

(312) 498-2800

Tronox Contact

John Holmstrom

(702) 651-2305

(702) 465-6703

Table 2: Contractor/Subcontractor Contact Information

Contractor/Subcontractor Telephone Roster

Company/Title

Personnel

Office

Cell

Envirogen Technologies
(GWETS Operator)

Wendy Prescott

Not Available

(702) 371-9307

National EWP

(Drilling) Bob Nix (702) 220-8811 (702) 715-5811
GPRS Jim Cox (702) 573-9228 Not Available
(Utility Locator) Chase Johnson (702)573-9228 Not Available
ATKINS Eric Christianson, :
(Surveyor) PLS (702) 263-7275 Not Available

Logistical Solutions
(General Environmental)

Ty Salazar
Kris Everett

(702) 596-2021
(702) 596-2021

(702) 376-2344
(702) 340-2594

Directed Technologies Drilling, Inc
(Directional Drilling)

David Bardsley

(713) 545-1859

Not Available

Blaine Tech Services, Inc
(Groundwater Purging/Sampling)

Alex Stack

(310) 885-4455

(310) 629-0240

Hardline Electric

(Electrical) Scott Brandby (702) 262-9735 Not Available
Test America . .
(Analytical Laboratory) Sushmitha Reddy (949) 261-1022 Not Available
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3 Hazard Evaluation

The Project Hazard Analysis below identifies the hazards anticipated to be encountered by the
project team based on the tasks presented in Section 2.5.

Table 3: Project Hazard Analysis

HASP for Remedial Investigation and
General Site Activities, Revision 1

Chemical Hazards Present:

[ ] None

X Flammable/combustible
X] Compressed gas

[] Explosive

[] Organic peroxide

X] Oxidizer

[ ] Water reactive

[] Unstable reactive

X] Dust/Fumes/Particulates

X Corrosive
X Toxic

X Highly Toxic
X Irritant

[ ] Sensitizer
X] Carcinogen
[ ] Mutagen

[] Other:

Physical Hazards Present: X Heat [ ] lonizing radiation

X Cold ] Non-ionizing radiation

X] Walking/working surfaces X Electricity

[X] Visible Dust X Severe Weather

[] Other: ] Poor lighting

X Overhead Hazards

[ ] None [ ] Other:
Environmental/Equipment X Heavy machinery/ Drill Rigs [_] Cranes/Hoists/Rigging
Hazards Present: X Trenching/excavation ] Ladders

[] Docks-marine operations [] Scaffolding

[] Docks-loading L] Manlifts

] None

X Drilling

X Forklifts

X Operations on Water

[] Elevated heights (includes fall
protection)

X Overhead/Underground utilities
[] Confined spaces

X] Power tools

X Gas cylinders

X] Roadway work

[] Railroad work

[] Energized equipment (LO/TO)
[] Pressurized equipment (LO/TO)
X] Drums and containers

[] Others:

Biological Hazards Present:

[ ] None

[_1 Animal/human fluids or blood
[] Animal/human tissue(s)

X1 Poisonous/irritating plants

[ ] Other:

[] Contaminated needles
X Live bacterial cultures
X Insects/rodents/snakes
X] Other: Coyotes

Ergonomics Hazards
Present:

[ ] None

X] Repetitive motion
X Awkward position
X Heavy Lifting

X Frequent Lifting
[ ] other:

[ | Limited movement
] Forceful exertions
X Vibration

[] Other:

Personal Safety/Security:

] None

X Personal safety

[] Security issue

X Project site in isolated area
X] Employees working alone
[] Other:

X Employees working early/late
X Potentially dangerous wildlife
X1 Guard or stray dogs in area
] No/limited cell phone service
[ ] Other:

3.1 Specific Chemicals of Concern

The chemicals listed in the table below includes the identification of chemical contaminants
known and/or suspected of being present on-site, the affected media, known concentrations (if
applicable), the Permissible Exposure Limit (PEL) or Threshold Limit Value (TLV), and the
Action Level (i.e., 50% of the PEL/TLV). This information will be inserted into Table 4 below. In
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addition, Appendix A contains specific hazardous property information for commonly
encountered chemicals although a Material Safety Data Sheet (MSDS) (or equivalent) will also
be included in Appendix A.

Table 4: Chemicals of Concern

Highest Measured
Concentration

Highest
Measured

personnel.

mg/m3: milligrams per cubic meter
mg/l: milligrams per liter

ppm: Parts per million

s/samp: structures per sample

%: Minimum percent allowed for personal entry into a space
NL: No limit found in reference materials

Chemical E""'I;I”c'l'.“?“ta' (Before 2010-2011 | Concentration PEL/TLV?
edia Soil Remediation) | (After 2010-2011
Soil Remediation)
Manganese SO 560,000 mg/kg 300,000 mg/kg 0.2 mg/m3
Hexachlorobenzene SO 790 mg/kg 300 mg/kg 0.002 mg/m3
Arsenic SO 2,000 mg/kg 2,000 mg/kg 0.010 mg/m®
56,000 mg/kg (SO) |56,000 mg/kg (SO
Perchlorate SO, GW 18,000 mggllg(((BW)) 18,000 mgg/Ig(((BW)) NL
Dioxin/Furans SO 1,900,000 pg/g 73,000 pg/g NL
Asbestos SO 94 s/samp 58 s/samp 0.1 flcc
: SO, GW 140 mg/kg (SO 106 mg/k
Hexavalent chromium 47 mgll ?G(W)) 47 mg! g(lG\?V) NL
Various
The most strict
Total Volatile Organic SO. GW 138 mg/kg (SO) 138 mg/kg (SO) for some
Compounds ' 196.1 mg/l (GW) 196.1 mg/l (GW) common
compounds are
1 ppm
Notes:

1. Highest concentrations measured as reported above apply to the NERT Site as a whole.
Individual work areas may have lower concentrations of the chemicals of concern, or there may
not be prior data available.

2. Other Chemicals of Potential Concern (COPCs) that may be present at the site include chlorate,
other metals including rare earth metals, SVOCs, PAHs, PCBs, petroleum hydrocarbons,
organochlorine pesticides, organophosphorus pesticides, radionuclides, and organic acids.
These COPCs are not expected to be a significant factor in potential exposures to field

! Codes for environmental media: SL=Sludge; GW=Ground Water; SW=Surface Water; LW=Liquid
Waste; SO=Soil; A=Air; OTH= Other (Specify)

% PEL: Permissible Exposure Limit / TLV: Threshold Limit Value, use appropriate PEL which would be
country or state specific or if one is not available may be from a recognized source.

3.1.1 Chemical Hazards

Chemical hazards at the Site consist of potential exposure to contaminants that will be
encountered in soil or pond sediments during excavation and soil sampling activities; potential
exposure to contaminants encountered in groundwater during groundwater sampling; potential
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exposure to chemical preservatives found in laboratory-supplied sample containers; and
potential exposures to chemicals stored, used, and manufactured on-site by Tronox.

3.1.2 Hazardous Chemicals in Soil and Groundwater

Based on extensive soil and groundwater investigations conducted at the Site, the primary
contaminants of concern and their general locations of impacted environmental media are:

e Manganese compounds — manganese tailing area and groundwater

o Dioxin/Furans — impacted soil in former effluent pond areas

e Hexachlorobenzene — impacted soil in former trade effluent pond areas
e Asbestos — impacted soil in areas of building demolition

e Perchlorate compounds — soil around production facilities, AP-5 pond solids,
groundwater, and associated treatment system

e Hexavalent chromium — soil around production facilities, groundwater, and associated
treatment system

e Arsenic — in shallow soils throughout the Site and groundwater downgradient of Unit 4
Oxidizing compounds (sodium chlorate filter cakes and potassium perchlorate process
waste solids) — the hazardous waste landfill area in northwest corner of RZ-D

o Volatile Organic Carbons (VOCs) — groundwater and west side of RZ-D/E Semi-
Volatile Organic Compounds (SVOCSs) / Polycylic aromatic hydrocarbons (PAHs) —
soils throughout the Site, particularly around Site buildings and production areas

e Materials related to production (e.g., boron) — soils around production facilities and
groundwater

e Metals (i.e., magnesium, uranium) — soils around production facilities and groundwater

e Other ions (ammonia, chloride, nitrate, phosphate, sulfate) — in soils and groundwater
at various locations throughout the Site

Other contaminants detected in soil at the Site less frequently include the pesticides dieldrin,
DDD, DDE, and DDT. The primary exposure pathway for contaminants of concern is dermal
contact. The appropriate safeguards provided in this HASP are designed to prevent all contact
(dermal and otherwise) with contaminants of concern at the Site.

Based on the age of buildings and electrical equipment (e.g., transformers and capacitors) at
the Site, lead-based paint, polychlorinated biphenyls (PCBs), and mercury may be present.
Future demolition, repair, and/or redevelopment activities at the Site need to incorporate
measures to assess the presence of these hazardous materials and specify how they will be
addressed within the planned action.

3.1.3 Primary Contaminants of Concern in Soil and Groundwater

The sections below briefly discuss the primary contaminants of concern in soil and groundwater.
Additional chemical information is included in Appendix D.
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Manganese Compounds

Manganese is a naturally occurring metal that is found in many types of rocks. Pure manganese
is silver-colored, but does not occur naturally. It combines with other substances such as
oxygen, sulfur, or chlorine. Manganese occurs naturally in most foods and may be added to
some foods. The most common health problems in workers exposed to high levels of
manganese involve the nervous system. These health effects include behavioral changes and
other nervous system effects, which include movements that may become slow and clumsy.
This combination of symptoms when sufficiently severe is referred to as "manganism". Other
chronic effects reported in humans from inhalation exposure to manganese are respiratory
effects such as an increased incidence of cough, bronchitis, dyspnea during exercise, and an
increased susceptibility to infectious lung disease.

Dioxins/Furans

Dioxins and furans are a class of similar chlorinated aromatic organic compounds. Dioxins have
two phenyl rings connected by two oxygen atoms. Furans have one or two phenyl rings
connected to a furan ring. One or more chlorine atoms can attach to any available carbon atom,
allowing for 100 - 200 forms of each. Dioxins and dioxin-like furans have no known commercial
or natural use. They are produced primarily during the incineration or burning of waste; the
bleaching processes used in pulp and paper mills; and various chemical syntheses. Most of the
population has low-level exposure to dioxins. Although dioxins are environmental contaminants,
most dioxin exposure occurs through the diet. Small amounts of exposure occur from breathing
air containing trace amounts of dioxins on particles, from inadvertent ingestion of soil containing
dioxins, and, to a lesser degree, from absorption through the skin.

One chemical in this group, 2,3,7,8-tetrachlorodibenzo-p-dioxin or 2,3,7,8-TCDD, has been
shown to be very toxic in animal studies. It causes acne-like lesions on the skin called
“chloracne” and may cause cancer in people. In people, exposure to furans is most likely to
cause skin and eye irritation, and increased vulnerability to respiratory infection and nervous
system effects.

Hexachlorobenzene

Hexachlorobenzene was widely used as a pesticide until 1965. It was also used to make
fireworks, ammunition, and synthetic rubber. Hexachlorobenzene is a white crystalline solid that
does not occur naturally in the environment. Studies in animals show that ingesting
hexachlorobenzene for a long time can damage the liver, thyroid gland, nervous system, bones,
kidneys, blood, and immune and endocrine systems. A study in rats indicated that inhalation
hexachlorobenzene harmed immune systems.

Asbestos

Asbestos is the name given to a group of six different fibrous minerals (amosite, chrysaotile,
crocidolite, and the fibrous varieties of tremolite, actinolite, and anthophyllite) that occur
naturally in the environment. Asbestos has been used for a wide range of manufactured goods,
mostly in building materials (roofing shingles, ceiling and floor tiles, paper products, and
asbestos cement products), friction products (automobile clutch, brake, and transmission parts),
heat-resistant fabrics, packaging, gaskets, and coatings. Asbestos fibers may be released into
the air by the disturbance of asbestos-containing material where they can be inhaled into the
lungs. Breathing high levels of asbestos fibers for a long time may result in scar-like tissue in
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the lungs and in the pleural membrane (lining) that surrounds the lung. These diseases,
asbestosis, lung cancer, and mesothelioma, are usually found in workers exposed to asbestos.
People with these diseases can have difficulty breathing, often a cough, and in severe cases
heart enlargement. These diseases can eventually lead to disability and death. It is also known
that breathing asbestos can increase the risk of cancer in people. Respiratory protection is
required when working around asbestos that can, or has become airborne.

Perchlorate

Perchlorates are colorless salts that have no odor. There are five perchlorate salts that are
manufactured in large amounts: magnesium perchlorate, potassium perchlorate, ammonium
perchlorate, sodium perchlorate, and lithium perchlorate. Perchlorates can be very reactive
chemicals that are used mainly in fireworks, explosives, and rocket motors.

Perchlorate salts dissolve easily in water. Ingestion of food and water containing perchlorates
are the most relevant routes of exposure. Efforts are being made to determine the relative
contribution of perchlorate from food and water. High levels of perchlorates can affect the
thyroid gland, which in turn can alter the function of many organs in the body. The fetus and
young children can be especially susceptible.

Arsenic

Arsenic is a naturally occurring element widely distributed in the earth’s crust. In the
environment, arsenic is combined with oxygen, chlorine, and sulfur to form inorganic arsenic
compounds. Arsenic in animals and plants combines with carbon and hydrogen to form organic
arsenic compounds.

Ingesting very high levels of arsenic can result in death. Exposure to lower levels can cause
nausea and vomiting, decreased production of red and white blood cells, abnormal heart
rhythm, damage to blood vessels, and a sensation of “pins and needles” in hands and feet.
Ingesting or breathing low levels of inorganic arsenic for a long time can cause a darkening of
the skin and the appearance of small “corns” or “warts” on the palms, soles, and torso. Skin
contact with inorganic arsenic may cause redness and swelling. Several studies have shown
that ingestion of inorganic arsenic can increase the risk of skin cancer and cancer in the liver,
bladder, and lungs. Inhalation of inorganic arsenic can cause increased risk of lung cancer.
Very little is known regarding health effects of organic arsenic compounds in humans.

Hexavalent Chromium

Hexavalent chromium refers to chemical compounds that contain the element chromium in the
+6 oxidation state. Hexavalent chromium is present in a variety of compounds including the salt
sodium dichromate (as well as other chromate and dichromate salts), chromium trioxide, and
chromic acid. Hexavalent chromium is used in making stainless steel, textile dyes, wood
preservatives, leather tanning products, anti-corrosion coatings, and a variety of niche uses.
Hexavalent chromium can be formed when performing “hot work” such as welding on stainless
steel or melting chromium metal.

Inhaled hexavalent chromium is recognized as a human carcinogen. Hexavalent chromium
compounds are genotoxic carcinogens. Chronic inhalation increases the risk of lung cancer, as
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well as gastrointestinal cancers. Ingestion of hexavalent chromium can also cause irritation or
ulcers in the stomach and intestines.

Oxidizing Compounds

Wastes disposed of in the hazardous waste landfill area of the Site contained sodium chlorate
filter cakes and potassium perchlorate process waste solid mixed with soil. Both sodium
chlorate and potassium perchlorate are strong oxidizers. Oxidizers have the capacity to provide
excess oxygen at elevated temperatures and these chemicals may pose a fire and explosion
hazard when they come in contact with all forms of combustibles (wood, paper, textiles, plastics,
liquid fuels, etc.). In addition, mixtures of oxidizers and combustibles can be ignited by a heat
energy originating from a weak ignition source such as friction, physical impact or static
electricity. See the precautions listed in Section 4.1.4 when working in this area.

Sodium chlorate and potassium perchlorate are skin and eye irritants. Prolonged exposure may
result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory
irritation.

Volatile Organic Compounds

Volatile Organic Compounds (VOCs) include a large variety of disparate chemicals, some of
which may have short- and long-term adverse health effects. The common characteristic
between all VOCs is that they produce vapors that can be inhalation hazards. The most
common symptoms associated with exposure to VOCs are eye, nose, and throat irritation;
headaches; loss of coordination; and nausea. Long-term exposure to VOCs may cause damage
to the liver, kidneys, and central nervous system. Some VOCs are suspected or known to
cause cancer in humans.

3.1.4 Hazardous Process Chemicals

Tronox currently operates processes to produce manganese dioxide, boron trichloride, and
elemental boron on a portion of the NERT Site that is leased to Tronox. The section below
briefly discusses the primary chemicals of concern. While field personnel are not expected to
be exposed to these chemicals, they are included based on the potential for exposure during an
emergency such as a fire or chemical leak from Tronox-leased areas of the Site.

Boron Trichloride

Boron trichloride (BCls) is manufactured by Tronox and reacts violently with water. Fumes are
highly irritating and corrosive. Personnel exposed to gaseous boron trichloride should change
into fresh clothing since clothing absorbs fumes rapidly. If liquid boron trichloride comes into
contact with skin, it should be immediately wiped dry before attempting to rinse skin. If even a
small amount of boron trichloride comes into contact with eyes, irrigation with large quantities of
water should be initiated immediately and continued for at least fifteen minutes.

Carbon Monoxide

Carbon monoxide is a poisonous gas that is odorless and tasteless. It can be flammable and
possibly explosive if mixed with air. Ordinary cartridge respirators are not sufficient to protect
from carbon monoxide poisoning; self-contained breathing apparatus (SCBAs) will provide
protection. Symptoms of carbon monoxide poisoning include headache, unconsciousness,
convulsions, accelerated breathing and discoloration of the skin, usually a bright red.
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Caustic soda (sodium hydroxide), Lime, and Soda Ash

As powders, caustic soda, lime, and soda ash are skin irritants that may affect eyes, mucous
membranes, and the respiratory tract. As liquids and vapors, they are caustic substances that
can burn skin and eyes. If any form of the chemical comes into contact with the body, wash
immediately with large amounts of water.

Chlorine gas
Chlorine gas is an irritant to eyes, mucous membranes, and the respiratory system. If inhalation

occurs, artificial respiration or administration of oxygen may be necessary. Liquid chlorine will
cause skin burns. Skin that has come into contact should be flushed with large amounts of
water.

Hydrogen Sulfide and Sodium Hydrosulfide

Hydrogen sulfide is a potentially deadly gas that may be fatal in low concentrations. Victims of
inhalation should be removed to an area with fresh air and areas contaminated with hydrogen
sulfide gas may only be entered with a SCBA. Hydrogen sulfide is also explosive in air when it
is present between 4.3 and 46% by volume. Sodium hydrosulfide is a corrosive liquid that
contains hydrogen sulfide. If any form of the liquid comes into contact with the body, wash
immediately with large amounts of water.

Filter Aid (perlite or diatomaceous earth), silica sand
When inhaled over long periods of time, filter aid and silica sand may be harmful. Working with
them requires the use of a respirator.

Magnesium and Titanium Metals

Magnesium metal is highly flammable when exposed to a flame and is dangerous when it
comes into contact with water and moisture. If ignited, titanium metal cannot be extinguished by
water. Both magnesium and titanium metals require Class D fire extinguishers.

Manganese Dioxide

Manganese dioxide dust is not harmful in small amounts, but is a health hazard if breathed or
swallowed in large amounts. A respirator must be worn when it is present in large amounts.
Personal cleanliness is important when skin is exposed to manganese dioxide; to prevent
ingestion, hands must be washed before eating or smoking.

Sulfuric Acid

Sulfuric acid is a caustic liquid that may cause burns. Wash skin and eyes with large amounts
of water in the event of contact. Sulfuric acid may also react with metal to create hydrogen gas,
which is highly flammable and potentially explosive.

Nitrogen gas
Nitrogen gas is only dangerous as a breathing hazard if it dilutes the concentration of oxygen in

air.

Other process chemicals—natural gas, propane or liquefied petroleum gases, solvents
Other flammable process chemicals are used at the Site. It is unlikely that personnel will
encounter these chemicals, but should be aware of the potential for explosion.
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3.1.5 Skin and Eye Contact

Skin and eye contact with contaminants may cause skin or mucous membrane irritation. Gloves
and other PPE to protect exposed skin must be worn. Eye protection will be required during all
field and sample processing activities.

3.1.6 Inhalation of Contaminated Dust

Construction-type methods of dust suppression will be employed for activities that significantly
disturb the soil and that are expected to generate visible dust. For activities expected to
generate visible dust, air monitoring will also be performed in accordance with Section 8 of this
HASP. Soil excavation, trenching, and test pits are activities that are expected to require dust
suppression. Drilling for soil and soil vapor sampling and/or well construction is generally not
expected to generate visible dust.

The main mechanism for the control of fugitive dust emissions from construction activities and
wind erosion is by watering, which leads to the formation of a surface crust to reduce the
available reservoir of dust. The effectiveness of wet suppression is dependent on the type of
activities occurring, the frequency of watering, and the meteorological conditions. The watering
schedule will be determined by an evaluation of the air monitoring and meteorological data, Site
conditions, and Site activities.

To avoid creating airborne dust, soil residues on equipment and vehicles will be removed daily
in accordance with the decontamination procedures included in Section 10 of this HASP. In
addition, Site workers will follow the personal hygiene and prevention of contamination
procedures outlined in Section 5.5.1 of this HASP to prevent individual exposures to soll
residues on their person.

A Dust Control Permit may be required for certain activities involving soil disturbance of the
following dimensions:

o Soil-disturbing or construction projects greater than or equal to 0.25 acres;
e Trenching projects greater than or equal to 100 feet in length; or

e Mechanical demolition of any structure larger than or equal to 1,000 square feet.

Minimum requirements for activities requiring a Dust Control Permit include completing a permit
application and preparing a Dust Mitigation Plan. Additional requirements may be necessary for
larger projects as described in the Construction Activities Dust Control Handbook (Clark County
Department of Air Quality).

3.1.7 Inhalation of Volatile Chemicals

Site personnel will monitor any indications of potential VOCs (as evidenced by odors,
indications of free product, or unusual discoloration) during their work activities. If any of these
are observed, a PID will be utilized to monitor worker breathing zones as described further in
Section 8.2.1 of this HASP.
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3.1.8 Incidental Ingestion

Field personnel may be exposed to accidental ingestion of contaminants by hand to mouth
contact after handling contaminated equipment or by collecting and processing samples. In
addition to the use of PPE, hand and face washing (personal hygiene) are essential after
handling soil, ground water, or equipment and prior to handling food, drinks, or tobacco
products.
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4 Hazard Controls

In order to conduct a Task in the safest possible manner, the hazard(s) associated with a Task
need to be identified so that appropriate hazard control(s) can be implemented and used by
personnel conducting these Task(s). This process is called a “Job Hazard Analysis (JHA) or
“Job Safety Analysis” (JSA). To aid in the JHA/JSA process, the associated Task(s) (as outlined
in Section 2.5) are correlated against the anticipated hazards. A “Relative Hazard/Risk Rating”
is also provided in order to identify which hazards pose the greatest risk to personnel but more

importantly, what hazard controls should be implemented.

Table 5: Control of Hazards Summary

Task _ . _ Hazard _Controls
Number(s) Hazards Relative Hazard /Risk Rating* Appendix apd/or
HASP Section
2-9 Chemical NAL ] Low[ | Medium[X] [] B1
1-11 Physical NA[L | Low[ | Medium[X] L] B2
2-5,7-11 Mechanical NA[ ] Low]X] Medium[ ] [] B3
1-3,5-11 Traffic/Equipment NA[L | LowX] Medium[ ] L] B4
1,2,8,10,11 Electrical Hazards/Safety NA[ ] LowX] Medium[ ] ] B5/B20
2,3,11 Fire/Explosion NAL ] Low[ | Medium[X] [] B6
2,3,4,7,10,11 Noise (acoustical) NA[ ] LowX] Medium[ ] ] B7
Ventilation / Oxygen NAX Low[ ] Medium[] L]
NA _ B8
Deficiency
1-11 Heat Stress NAL ] Low[ | Medium[X] [] B9
1-11 Cold Stress NA[ ] Low]X] Medium[ ] [] B10
1-11 Insects, Spiders, Snakes NA[ ] LowX] Medium[ ] ] B11
1-11 Poisonous Plants NA[ ] LowX] Medium[ ] L] B12
6,7,8,10,11 Personal Safety NA[ ] LowX] Medium[ ] [ B13
4,79 Working Alone NA[ | LowX] Medium[ ] L] B14
1-11 Severe Weather NA[ ] Low[ ] Medium[X [ B15
123791011 Above and Under-ground NA[] Low[ ] Medium[X ] B16 & Sections 4.2
Utilities -4.3
3,9,10,11 Trenching/Excavation NA[ | Low[ | Medium[X] [ ] B17
NA Water Safety NAX Low[ | Medium[ | [ ] B18
246,89 Material Handling / NAL | Low[ | Medium[X] [] 519
Ergonomics
NA Power Tools NAX] Low[ | Medium[ | [] B20
1-11 Vehicle Use NAL | Low[ | Medium[X] [] B21
NA Seasonal Hunting NAX Low[ | Medium[ | [ ] B22
9,10,11 Demolition NA[L | Low[ | Medium[X [] B23
NA Unexploded Ordinances NAX Low[ | Medium[ | [ ] B24
NA Closed/Abandoned Mine NAX] Low[ | Medium[ | [] B25
NA Confined Space NAX Low[ | Medium[ | [ ] Section 9
2,4-6,8-11 Spills NA[ | LowX] Medium[ | [ ] B26 & Section 10
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*Relative Hazard/Risk Rating
When evaluating a Task against a specific hazard, the evaluator should:
1. Determine how frequently you will be conducting the Task and generally be exposed

to the Hazard while on-site;

2. Determine the duration (i.e., the amount of time) you will spent conducting the Task;
and

3. Determine the Severity that the Task/Hazard may cause using Table 6. When
assessing the severity, assume the hypothetical injury was a result of the task being
conducted improperly and that PPE was not being worn:

e Minimal Severity would require first aid and/or the property/equipment damage is
limited to minor wear and tear, scratches, dents (still functional);

¢ Moderate Severity requires professional medical attention and/or the
property/equipment damage necessitates repair but not replacement; and

e High Severity requires immediate medical attention/life threatening and/or the
property/equipment damage is significant and requires replacement.

NOTE: A single hazard maybe listed under several Tasks. In this case, use the highest Severity
ranking of the tasks evaluated as the overall ranking.

Table 6: *Relative Risk Rating Decision Table

Has .
The Hazard... CEE LD | RS mEREED | EE
Severity S . Severity Severity
everity

Is Not Present (i.e., 0% of your on-
site time does not expose you to NA NA NA NA
this Hazard)

Is Rarely Present (i.e., <25% of your

on-site time exposes you to this NA LOW LOW MED
Hazard)

Is Sometimes Present (i.e., 25% -

<50% of your time exposes you to NA LOW

this Hazard)

Is Frequently to Constantly Present
(i.e., 50% to 100% of your time NA MED
exposes you to this Hazard)
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41 Work Zones

At areas where intrusive investigation activities or sampling will occur, or anywhere there is
expected to be significant potential for exposure to contaminants of concern and/or hazardous
conditions, work zones for site control will be established. Work zones include, and are defined
as:

e Exclusion Zone (EZ): the area immediately around the intrusive sampling or excavation
location, typically in an area with known or suspected hazardous levels of
contaminants in the surface and/or subsurface.

e Contamination Reduction Zone (CRZ): the area adjacent to the Exclusion Zone where
decontamination equipment and facilities are located and in which decontamination
activities take place.

e Support Zone (SZ): the uncontaminated area where workers are not expected to be
exposed to hazardous conditions.

Delineation of these three zones should be based on sampling results and field monitoring and
on an evaluation of potential routes and amount of contaminant dispersion in the event of a
release. Movement of personnel and equipment among these zones should be minimized and
restricted to specific access control points to prevent cross-contamination from contaminated
areas to clean areas. The typical work zone setup is shown on Figure 5.

For EZs, a primary access control point must be established. At least one alternate evacuation
point (preferably two) must also be established orthogonal to the prevailing wind direction. In
the CRZs, decontamination equipment and facilities must be present and an access control
point should be established. The SZ provides all necessary support to the work in the EZ,
including clean equipment staging, parking, toilet and hand-washing facilities, etc.

4.2 General Site Safety

All activities will be conducted in a manner that minimizes hazards and employee exposures to
such hazards. The following are some general safety rules that must be followed while on-site:

o All personnel who perform on-site operations with the potential for exposure to
hazardous substances are required to meet personnel training requirements and
medical surveillance criteria, which are described in this HASP.

o All hazardous substances and contaminated soils, liquids, and other residues shall be
handled, transported, labeled, and disposed of in accordance with accepted material
handling procedures.

o Personnel will wear personal protective equipment as required.

e All work on-site, will be planned and supervised by the appropriate personnel to
prevent injuries.

e During work in EZs or in isolated areas where communications are limited (e.g., limited
cell phone reception), the “buddy system” must be employed, i.e., personnel must be
accompanied by a buddy of equivalent training—a subcontractor can perform the role
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of a buddy if they meet the threshold of equivalent training as determined by the Site
Coordinator, Project Health and Safety Coordinator, or Task Leader.

All injuries and accidents will be reported.

Supervisors will ensure that their employees observe and obey all safety rules and
regulations required for the safe conduct of work.

Alcoholic beverages and illegal drugs will not be allowed on-site. Possession of either
will be grounds for disciplinary actions.

No employee will be assigned to a task without first having been instructed on proper
methods of carrying out the task.

All posted safety signs will be obeyed.
Space around on-site emergency and fire-fighting equipment will be kept clear.

All trash and discarded materials will be staged in an orderly fashion and regularly
removed from the Site.

Approval to perform work operations alone must be preapproved by the Site Project
Manager, Task Leader or Project Health and Safety Coordinator and a communication
plan must be established.

Smoking, eating, drinking, and chewing gum or tobacco will not be permitted within the
EZs or CRZs and personnel will follow applicable decontamination procedures prior to
eating, drinking, and/or smoking.

Personnel should keep track of weather conditions and wind direction to the extent
they could affect potential exposure.

Personnel should be alert to any abnormal behavior on the part of other workers that
might indicate distress, disorientation, or other ill effects.

Personnel should never ignore symptoms that could indicate potential exposure to
chemical contaminants. These should be immediately reported to their supervisor or
the Site Health and Safety Officer.

Visible indicators of potentially immediate danger to life and health (IDLH) conditions
include:

Large containers and tanks that must be entered.
Enclosed spaces such as buildings or trenches that must be entered.

Potentially explosive or flammable situations (indicated by bulging drums,
effervescence, gas generation, or instrument readings).

Extremely hazardous materials (such as cyanide, phosgene, or radiation sources).
Visible vapor clouds.

Areas where biological indicators such as dead animals or vegetation are located.
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4.3 Specific SSC Requirements

The hazards posed by the presence of underground and overhead services are significant.
Where there is a requirement for ground penetrating activity, the work shall be thoroughly vetted
prior to commencing subsurface work. No intrusive work is to be conducted until the hazards
associated with the possible presence of underground and overhead services have been
properly identified, and safe locations for intrusion marked and agreed upon. This applies to any
intrusive Site work (i.e., any work which will involve the disturbance or penetration of the ground
or manmade surface by mechanical or manual means, INCLUDING: trial pit excavations,
borehole excavations (shell and auger, rotary, hydraulic, percussive), gas spiking, manual
excavations, hand digging, intrusion into vertical, indoor, or below ground surfaces, and/or any
other on-site activity where disturbance of the ground surface is required). If conducting
intrusive activities, the following tasks must be completed and documented prior to initiating
ground disturbance activities (each is summarized below):

4.3.1 Historical Site Information Review

Obtain the most recent as-built drawings and/or Site plans (including underground storage tank
(UST), product and vent lines), as available. Consider requesting any other Site plot plans,
surveys, photographs, and information that might be instructive from the client or other sources.
Site information reviewed shall be specified in Table 7 SSC Actions (below).

4.3.2 Plot Plan

Develop a plot plan the accurately reflects all available information and Site conditions as
accurately as possible, including the number of facilities/pipelines or utilities, locations and
alignments. The plot plan shall be updated as SSC activities commence to properly capture
Site conditions or visual indicators. Intrusive activities shall not proceed without an updated plot
plan or drawing.

4.3.3 Pre-Marking Ground Disturbance Locations

Whenever feasible, ground disturbance locations and/or areas shall be pre-marked using white
stakes, white paint or white flags (or black in cases where snow is on the ground) prior to the
public and/or private utility mark-outs. Pre-marking provides the line locators with visual
boundaries as guidance in clearing locations and placing marks.

4.3.4 Line Location Services

In areas where public and private resources are available, ENVIRON will contact both public
and private utility locate services for any project that involves intrusive activities. In
order to give line operators sufficient time to respond to a request to locate, a minimum of 72
business hours is required prior to the planned start of work. In the event that the
driller/excavator retains these services, ENVIRON will conduct a follow-up to confirm utility
locate information.

Meet directly with the private locator and provide them with location plans, if possible. If an on-
site meeting with the private locator is not possible, you MUST contact the private locator so
that they understand the scope of the proposed subsurface work and the extent of their
activities.
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4.3.5 Site Walkover-Visual Indicators

The Designated Person (ENVIRON Site Coordinator, Site Health and Safety Officer, Task
Leader, Project Health and Safety Coordinator, or experienced ENVIRON field
engineer/geologist) MUST conduct site walk-over and complete the SSC Field Checklist
(Appendix C) for all projects that involve ground disturbance. The site walk-over and visual
inspection is most effective when completed during locating activities, but, at a minimum, must
be completed PRIOR to ground disturbance. The main intent of the SSC Field Checkilist is to
identify above ground indicators which may identify the potential existence of subsurface issue.
It will also be used to confirm that common utilities have been accounted for, located and
verified. Any potential underground utilities should be marked on a Site plot plan and the site
walkover should be documented utilizing ENVIRON'’s Subsurface Clearance Field Checklist.

4.3.6 Utility Mark-out

All known pipelines and utilities, as noted on the plot plan, pipeline map or drawing, that pass
within the search zone must be located, identified and marked to indicate location and
alignment.

A qualified and competent line locator shall conduct line-locating practices utilizing available
pipeline maps or plot plans for all areas within the search zone. Direct connection (clamping on)
to all possible nearby underground services should be undertaken whenever possible to
increase the success rate/reliability in locating. The specific ground penetration location
must be cleared to the edge of the critical zone (5 feet or 1.5m area surrounding intrusive
locations/areas in every direction) using a search and sweep method to verify maximum
detection capabilities.

If anticipated services are not identified or located, drilling or ground disturbance will not occur
until the service is visually identified.

Commonly used utility mark out colors and identifiers are listed below:

WHITE - Froposed Excavation

PINK - Temporary Survey Markings

RED - Electric Power Lines, Cables, Conduit, and Lighting Cables

YELLOWY - Gas, Qil, Petroleurn, or Gaseous Materials

ORANGE - Communication, Alarm or Signal Lines, Cables or Conduit

BLUE - Fotable \Water

PURPLE - Reclaimed \Water, Irrigation and Slurry Lines

GREEN - Sewer and Drain Lines

Upon completion of their work (whether you are on-site or not), the private locator MUST
contact you to present their results. In addition to providing you with an overall summary of their
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work, they must also inform you of any unique circumstance(s) which limited their ability
in locating the potential presence of underground utilities (e.g., the existence of
overhead electrical lines); if they encountered any abnormalities (e.q., concrete surfaces
with reinforced rebar); and/or any other condition which may have diminished the validity
of their results and efforts.

Where doubt exists over the location of a service, request a site visit from the appropriate utility
provider or abandon locations in the immediate area and contact the Project Manager and/or
Project Health and Safety Coordinator.

4.3.7 Clearance of Ground Disturbance Locations & Critical Zones

After anticipated utilities have been located and marked, use the available information along
with regulatory requirements and project objectives to select final ground disturbance locations.

Each specific ground penetration location must be cleared to the edge of the critical zone
(5 feet or 1.5m area surrounding intrusive locations/areas in every direction) using a search and
sweep method to verify maximum detection capabilities. Ensure that all detected services and
those featured on location plans are outside of the critical zone of EACH location where
intrusive work will occur, using a sweep and search method.

The critical zone takes into account minimum tolerance distances from facility lines (which vary
by location) and uncertainties introduced by on-site conditions, human factors, and equipment.
No intrusive activities shall take place within a critical zone with which utilities or visual
indicators intersect. When known utilities intersect ground disturbance critical zones, boring
and/or excavation location criteria should be reevaluated by the Designated Person, Project
Health and Safety Coordinator, and Task Leader, and if possible, moved to a pre-cleared
alternate location.

In the event that work is required to be conducted in a critical zone containing a marked utility or
visual indicator, approval MUST be obtained from the Project Manager, Task Leader and
Corporate Health and Safety Director prior to ground penetrating activities.

4.3.8 Overhead Lines

Ensure that any ground penetrating activities are located a minimum of 28 feet (9m) horizontally
from any overhead electric cable supported wooden poles, or 50 feet (15m) horizontally in the
case of those supported on metal poles/towers. Where this cannot be achieved, contact
relevant electricity provider for guidance as well as the Project Manager, Task Leader and
Corporate Health and Safety Director.

44 SSC Summary

If the tasks presented in this HASP involve ground penetrating work, Table 7 and the specific
procedures outlined in section 4 are applicable and must be followed. Table 7 summarizes the
steps required to be completed, including justification of any exceptions. This table must be
completed in its entirety prior to conducting subsurface work. If certain requirements are not
applicable, describe reason for exemption.
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The SSC Project Checklist (Table 7) is to be completed by the HASP preparer and used as a
guideline for the activities that must be planned for SSC project work. Planned and proposed
dates and activities should be included by the HASP preparer, and information updated as it
become available. If field practices differentiate from plans proposed and documented on the
SSC Project Planning Checklist (like walkover dates or historical documents reviewed), it is the
Designated Person’s responsibility to update the project-specific HASP and SSC Project
Planning Checklist to reflect these changes. Any deviations from these requirements must be
documented and approved prior to the commencement of ground disturbance activities.

4.5 Health and Safety Field Inspections

Health and safety inspections of field work procedures and work zones will be conducted
periodically throughout the RI field work and treatability studies. Inspections will be performed:

o Whenever new or changes in substances, processes, procedures, site conditions, site
activities/contractors, or equipment represent a new occupational safety and health
hazard;

e Whenever a new or previously unrecognized hazard is discovered,
e After any incident, injury/illness, or violation/citation;
¢ At least annually if inspections were not performed for any of the reasons stated above.

The procedures for conducting inspections, correcting deficiencies, and applying corrective
and/or disciplinary actions are described in the sections below.

4.5.1 Conducting Inspections

A project health and safety coordinator, task manager, project manager, or designee will
conduct periodic inspections of the field health and safety procedures and work zones
conducted as part of the RI process and treatability studies. Health and safety inspections of
field work procedures and work zones will not be announced to field staff prior to the inspection.
Inspections may include, but will not be limited to the following items:

e Adherence to general health and safety guidelines outlined in this HASP.

o Appropriate setup and maintenance of work zones including the exclusion zone,
decontamination zone, and support zone.

o Daily tailgate health and safety briefings conducted appropriately with documentation of
discussion topics.

e Proper subsurface and overhead utility clearance activities in accordance with ENVIRON
Standard Practice Instruction (SPI) No. 27.

e Proper level, use, and maintenance of PPE.

o Checking the effectiveness of the specific level(s) and/or types of PPE being used,
including observations of PPE being used, evaluation of chemical compatibility between
PPE and the contaminants or hazards that are expected to be encountered, and
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interviewing of field employees about any problems or issues they have experienced
while using various PPE equipment or products.

e Checking the effectiveness of decontamination procedures for equipment and non-
disposable PPE, including observations of decontamination procedures, evaluation of
decontamination equipment and its use, visual checks for residual contamination, and if
deemed necessary, chemical wipe sampling or rinsate sampling to confirm
decontamination has been effective.

e Checks of air monitoring instrumentation for proper use, appropriate locations, and
current calibration.

e Checks for proper hydration, sun protection, and work break schedule to avoid heat
illness.

e Checks of health and safety certifications including OSHA 40-hour HAZWOPER and 8-
hour refresher certifications, first aid/CPR training certificates, current respirator fit tests,
and current medical monitoring status.

4.5.2 Correction of Deficiencies

If deficiencies are identified during health and safety field inspections, the deficiencies will be
documented, discussed between the affected field staff (or contractor) and the Project Health
and Safety Coordinator(s), and corrected before the continuation of the work task, as described
below. If individuals are found to be deficient in terms of required certifications or training
status, immediate steps will be taken to schedule the necessary training activities. In those
cases, such an individual would be removed from active field duty at the Site until the
deficiencies were corrected. If appropriate, individuals deficient on training or certifications will
be removed from the NERT project entirely until they are in full compliance with the
requirements of this HASP and ENVIRON policy.

4.5.3 Corrective and/or Disciplinary Actions

Corrective actions will be made on a case by case basis and will be appropriate for the
deficiencies identified. On-site training by the project health and safety coordinator(s) or their
designees, to be conducted at the work site(s) where the issues are identified, is expected to be
sufficient in most cases, but additional off-site training may be considered as necessary in order
to address certain problems or training needs. For first offenses, the focus will be on identifying
the source of the deficiency and working closely with the affected party(ies) to correct the
deficiency in the most efficient way possible to allow work to continue in a timely manner.
Second offenses may result in disciplinary action including reassignment to a different work
task. Third offenses will result in removal of the employee or contractor from the Site. A third
offense may also result in additional disciplinary or legal actions taken by ENVIRON.
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Table 7: SSC Project Planning Checklist
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General Site Activities, Revision 1

Subsurface Clearance (SSC) Pre-Project Planning Checklist
Document the steps that must be followed and justify any exceptions.
This checklist MUST be completed in its entirety.

SSC Requirements

Yes

No

NA

Comments

Prequalification of
Contractor for capability of
ground disturbance work
performed (See Section 4)

[

[

[

“Designated Person” for
SSC work assigned (must
be on-site)

Historical Site Information
Review

Development of Site-
specific plot plan

Ground penetrating
location marked prior to
locate(s) and alternate
locations chosen

Service notifications
provided to clear/locate
public utilities

Private locate contracted
for on-site utilities

Designated Person
present during private
locating

Underground utilities
identified prior to
commencement of
intrusive activities as
reasonably feasible

10

Site walkover conducted
to assess utility locations,
visual indicators and
complete SSC Field
Checklist

11

Ground penetration
locations(s)/area(s) and
Critical Zones (i.e., the 5ft
or 1.5m distance
surrounding intrusive
activities in every
direction) cleared

Note: This checklist will be completed for tasks involving intrusive sampling or excavation activities, on a
task-by-task basis.
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5 Personnel Training Requirements

All personnel performing on-site operations with the potential for exposure to hazardous
substances or health hazards will meet the personnel training requirements in accordance with
applicable regulations. The training policies and procedures will ensure that personnel can
recognize hazards, understand emergency response procedures, and have the knowledge
necessary to enable them to perform their assigned jobs in a manner that ensures employee
and public safety. Completion of appropriate health and safety training, as described below,
and participation of medical surveillance will be required to gain access to on-site areas other
than the Support Zone. Documentation of training includes initial 40-hour health and safety
training, 8 hours of annual refresher training, 8 hours of supervisor training, supervised field
experience, first aid training, and CPR certification.

Note that if personnel will be working on the Tronox property, they must have a current Tronox
safety orientation certification (“yellow card”) and must sign in and out at the security office next
to the main Site entrance gate. The safety orientation certification is obtained by attending a
safety orientation class prior to working on the Tronox property. This course is held every
Tuesday at 8:00 AM, at the Tronox facility training center, located on Van Wagenen Road (the
Tronox main entrance road). The training course lasts approximately 3 hours. Upon completion
of the training, personnel are authorized to work inside the Tronox facility for a period of 1 year.

5.1 Initial Training
A. Basic Health and Safety Training

A minimum of 24 hours of initial health and safety training off-site is required to obtain on-
site access to areas other than the Support Zone. All personnel engaged in or supervising
activities in the EZ or CRZ (see Section 4.1) will have a minimum of 40 hours of initial health
and safety training off-site, in accordance with applicable regulations.

B. Supervised Field Experience

All personnel with 24 hours of initial health and safety training are also required to have a
minimum of 1 day of field experience under the direct supervision of an experienced
supervisor. Personnel with 40 hours of initial health and safety training are required to have
a minimum of 3 days of field experience under the direct supervision of an experienced
supetrvisor.

C. Supervisor Training

All on-site managers and supervisors directly responsible for, or who supervise personnel
engaged in invasive Site activities will have received the initial 40-hour health and safety
training and at least 8 additional hours of specialized off-site training in accordance with
applicable regulations. This specialized training will include topics such as, but not limited
to, regulatory compliance, management of on-site health and safety hazards and recognition
of special personnel training needs.
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D. Health and Safety Officer Training

Health and safety officers will be trained to a level required by their job function and
responsibility. This will include training in implementation of HASPs and compliance with
applicable health and safety requirements.

E. First Aid and CPR Training

ENVIRON personnel will maintain first aid and CPR training as certified by the American
Heart Association (or equivalent) to render first aid and CPR.

5.2 Refresher Training

All personnel who have received 40 hours of initial health and safety training will receive 8 hours
of refresher training annually, as specified in accordance with applicable regulations. Topics to
be covered in this training program will include those specified in the initial 40-hour health and
safety training and/or those specified in the supervisory training course, as well as a critique of
incidents that could serve as training examples.

Project-specific refresher training will be provided when the project scope is changed and/or
when the hazards change.

A. Site Safety Briefings

Site safety briefings will be conducted prior to the start of each work day or work shift to
discuss health and safety issues, changes in work procedures, exposure incidents and other
relevant information. Prior to each change in operations, the meetings will address PPE use
and maintenance, physical safety hazards from machinery, protection from chemical
hazards, decontamination procedures, protection from heat/cold stress and specific safety
requirements associated with the new operations. During safety meetings, on-site
personnel qualified to perform first aid and CPR will be identified. All changes in the HASP
will be reviewed during the morning safety briefing. A record of the meeting will be written
daily and signed by all participants and included in section 13.0 of this HASP.

B. Visitor's Briefing

Visitors will not be permitted to enter areas other than the Support Zone unless
documentation of training, as described above, is presented to the ENVIRON Site
Coordinator. All visitors will be provided with applicable Site-specific information including
but not limited to hazard recognition, personnel hygiene and Site safety rules, use of PPE,
and emergency response procedures. Visitors requesting on-site access to areas other
than the Support Zone will be required to review and sign off on the HASP to ensure
understanding and compliance with the provisions in the HASP. All personnel, contractors,
and Site visitors will receive information contained in this HASP and any Site-specific hazard
awareness prior to entry into the Site, as applicable. The training will ensure that personnel
can recognize hazards, understand emergency response procedures, and have the
knowledge necessary to enable them to perform their assigned jobs in a manner that
ensures employee and public safety. All personnel will be required to sign an attendance
sheet (see section 13.0 in this HASP) verifying that they received and participated in a
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training briefing. Individuals refusing to sign the sheet will not be allowed to work on the
Site.

Compliance with Hazard Communication Standard is required for work at this Site. Material
Safety Data Sheets (MSDSs) are part of Appendix A. Personnel shall receive training for the
identification of hazards associated with the materials in use and the safe use of these
materials, as applicable. Any hazardous chemical products brought to the Site (other than
standard fuels) for use during field activities must be reviewed by the Site Coordinator.
Contractors are responsible for having their own hazard communication program. Contractors
will supply MSDS to the Site Coordinator for all products to be used on-site.

In addition, any employee who is or is expected to be directly involved with intrusive sampling of
contaminated environmental media or other sampling activities that could reasonably lead to
chemical exposure is subject to appropriate training and standards, including but not limited to
40-hour HAZWOPER (and 8-hour refresher training), respiratory protection, first aid, and CPR
training. This would include any employee that visits exclusion zones of hazardous waste sites
or remediation sites.

5.3 Hazard Communication

The following procedures related to hazard communication are applicable to this Site. All
employees will be briefed on this program.

5.3.1 Container Labeling

All containers received on-site will be inspected to ensure the following: (1) All containers will be
clearly labeled as to the contents; (2) the appropriate hazard warnings will be noted; and (3) the
name and address of the manufacturer will be listed.

All drums or bins to be shipped off the Site will have a label affixed with the following
information: (1) the identity of the waste generator, (2) the boring, well, or excavation
identification and sample depth, (3) the waste matrix (e.g. soil, water, product), and (4) the date
of waste generation.

5.3.2 Employee Training & Information
Prior to starting work, each employee will attend a health and safety orientation and will receive

information and training on the following:

An overview of the requirements contained in the Hazard Communication Standard,;
Hazardous chemicals present in their workplace operations;

Location and availability of a written hazard communication program;

How to read labels and review MSDSs to obtain appropriate hazard information;
Locations of MSDS files and the hazardous chemical inventory;

Physical and health effects of the hazardous chemicals;
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Methods and observation techniques used to determine the presence or release of
hazardous chemicals;
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8. How to lessen or prevent exposure to these hazardous chemicals through usage of
control/work practices and personal protective equipment; and

9. Emergency procedures to follow if they are exposed to these chemicals.

ENVIRON employee(s) will inform its subcontractor(s) the hazardous chemicals brought on-site
by ENVIRON; and likewise, subcontractors shall inform ENVIRON employees the same.

5.4 Disciplinary Actions

In the event that personnel do not follow the health and safety rules and/or are conducting
operations that are hazardous to themselves or their fellow workers, disciplinary actions will be
implemented in accordance with ENVIRON'’s policies.

5.5 Incident Reporting

Each contractor is responsible for maintaining injury and iliness records in accordance with
applicable regulations and supplying ENVIRON with applicable records in a timely fashion upon
request. With respect to incidents, the following types of health and safety incidents are to be
reported:

o All employee injuries and illnesses that include first aid, doctor/hospital visits which
may or may not involve restricted work and/or lost time;

e Environmental incidents and exposures, such as spills or other unplanned releases to
the environment or nonconformance to operating procedures (see also Section 10);

e All evacuations (false or real);
e Any property damage;

e Near miss incidents which could have resulted in an injury, an accident, environmental
impact or significant loss of facilities;

o Public/third party liability - Incidents that involve injury, iliness or property damage due
to the actions of any non-ENVIRON employee arising out of, or in connection with
ENVIRON's contracted scope of work, operations, or premises.

As a rule of thumb, all of the incidents types outlined above MUST be communicated by the
ENVIRON Site Coordinator to the Project Manager, Task Leader, Project Health and Safety
Coordinator, and the Corporate Health and Safety Director immediately following the incident,
either in person or via phone, e-mail, or text messaging. The contacted person will then ensure
that the other core project members are informed either in person or via phone, e-mail, or text
messaging, regardless of time of day. As soon as possible after the incident but no later than
72 hours after the event, the first page of the Incident Investigation Report form will be
completed by the Site Coordinator or his/her designee and sent the core project members (i.e.,
the Project Manager, Task Leader, Project Health and Safety Coordinator, and Corporate
Health and Safety Director), for preliminary root cause analysis. The root cause analysis will not
be deemed complete until input from all individuals involved in the incident, applicable
witnesses, and input from the core team has been obtained. Similarly, the implementation of
any corrective/preventive actions will NOT be implemented until input from the Corporate Health
and Safety Director (and others as necessary) has been obtained.
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6 Maedical Surveillance and Recordkeeping

The goals of the medical surveillance program are to monitor the health of potentially exposed
personnel through the use of medical examinations and diagnostic laboratory testing, to provide
medical care for occupational injury or illness, to keep accurate records for future reference and
to ensure the selection of personnel physically able to safely perform the work assigned. The
medical surveillance program supports and monitors the effectiveness of the primary health and
safety goal of controlling worker exposure to hazardous substances. Medical examinations will
be performed by or under the supervision of a licensed physician, preferably one knowledgeable
in occupational medicine.

In general, all employees who may be exposed to hazardous substances above the permissible
limits; who wear a respirator; or who are injured, become ill, or develop signs or symptoms due
to possible overexposure to hazardous substances from hazardous waste operations must be
medically monitored. ENVIRON's requirement is for all employees to be subject to Medical
Surveillance Program as well as any employee who may wear a respirator, regardless of the
during of use.

Each employee enrolled in the Medical Surveillance Program will be subject to periodic medical
exams, the frequency of which will vary depending on the extent and duration of exposure, the

type of chemicals involved, and the individual employee's medical profile. These personnel will
receive a medical examination at least once per calendar year.

Documentation of current participation in a medical surveillance program and fitness for duty,
including ability to wear respiratory protective equipment, will be necessary for all personnel
who work on-site in areas other than the Support Zone. However, all specific medical
information and examination results obtained in the course of administration of the medical
surveillance program will be maintained by the examining physician as confidential.

6.1 Baseline Medical Examinations
The baseline medical examination serves two major purposes: (1) it determines the individual's

fitness for duty, including the ability to work while wearing a respirator; and (2) it provides
baseline data for comparison with future medical data. The baseline medical examination will
include, at a minimum, the following:

Complete occupational and medical history;

Physical examination;

Blood count and chemistry profile;

Urinalysis with microscopic review;

Chest x-ray;

Pulmonary function tests;

Resting electrocardiogram (EKG); and
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Cardiac stress test (at physician's discretion).
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Certification of fitness for duty and ability to wear personal protective equipment must be
provided to gain access to on-site areas other than the Support Zone. However, all specific
medical information obtained in the course of administration of the medical surveillance program
will be maintained as confidential.

6.2 Periodic Medical Examinations

Each individual enrolled in the medical surveillance program will be subject to periodic medical
surveillance examinations. In general, personnel involved in field activities with a frequency of
greater than 30 days per year will receive medical examinations at least annually. Periodic
medical examinations should include the parameters included in the baseline examination, with
the exception of the chest x-ray and EKG, which are repeated after the baseline examination at
the physician's discretion and with agreement of the individual.

6.3 Special Medical Examinations

Special medical examinations or consultations will be arranged for personnel exposed in an
emergency situation to hazardous substances at concentrations above the PELs without
adequate protection. This will be done as soon as possible after the overexposure has been
determined by the Site Coordinator, Site Health and Safety Officer and/or Project Health and
Safety Coordinator, in consultation with the Corporate Health and Safety Director.

Special medical examinations shall also be arranged upon natification by the individual that
he/she has developed signs or symptoms indicating a possible overexposure to hazardous
substances, or if the examining physician determines that a more frequent medical examination
is necessary.

6.4 Special Circumstances

Any individual who is on a medication that may interfere with the ability to perform his/her job
function, or who may require special medical attention, must notify the Site Coordinator of these
circumstances prior to commencing work at the Site.

6.5 Health and Safety Records

Health and safety records for on-site ENVIRON personnel including but not limited to training,
medical clearances, fit testing, and any monitoring will be kept on file by the Corporate Health
and Safety Director and on-site by the Site Coordinator, as applicable. Sub-contractor and
contractor health and safety records shall be maintained by the applicable sub-contractor and/or
contractor and provided to the Site Coordinator. ENVIRON Personnel Training and Medical
Records are maintained at ENVIRON, 333 West Wacker Drive, Chicago, lllinois. RECORDS
WILL BE MAINTAINED ON-SITE AS NECESSARY.

In accordance with 29 CFR Part 1910.1020, ENVIRON employee medical records shall be
preserved and maintained for at least the duration of employment plus thirty years with the
exception of health insurance claims and first aid records, or medical records of employees who
have worked for less than 1 year and who were given their medical records upon termination of
employment.
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Health and safety records for all on-site personnel will be maintained by their respective
employers. Site-specific records and documentation of proof-of-training and medical fitness for
all on-site personnel will be maintained at the Site office.

6.5.1 Personnel Training Records

Health and safety training of on-site personnel, as described in Section 6 of the HASP, will
include documentation of initial 40-hour or 24-hour health and safety training, 8 hours of annual
refresher training, supervised field experience, 8 hours of supervisor training, CPR/first aid
certification, and Site orientation and daily safety briefing logs is required. Respirator fit tests
will also be required.

6.5.2 Site Logs

Logs of visitor and Site personnel, vehicles and equipment, and daily safety meetings will be
maintained, or may be recorded in the field book. Errors will be crossed out with a single line in
ink so that the error can be read, and will be initialed and dated by the person performing the
entry. For work that is to be performed on Tronox leased property, personnel should enter
through the Tronox facility main entrance after first signing in at the Tronox security desk.
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7 Personal Protective Equipment

This section of the Site HASP is a reference of selection for different levels of PPE. The
protective equipment will be selected based on the contaminant type(s), concentration(s) in air
(if any), standing liquid (if any), or other applicable matrix, and the known route(s) of entry into
the human body. In situations where the type of materials, their concentrations, or exposure
potentials are unknown, a decision based on professional judgment regarding the assignment of
personal protective equipment will be made by the Project Health and Safety Coordinator.

7.1 Site-Specific PPE

It should be noted that due to the potential for a chemical release or vapor cloud from the
Tronox-leased area or a neighboring facility, all personnel working at the site are required to
carry an emergency escape respirator. Emergency response procedures and facility alarm
codes are described in Section 12.

7.2 Selection of PPE

The selected PPE should be able to resist degradation, penetration, and permeation by the
contaminants present at the Site. In selecting the appropriate protective material, the following
should be considered: chemical resistance; tear and puncture resistance; flexibility; thermal
stress; cleanability; and durability.

PPE will be selected, used and maintained in accordance with applicable regulations.
Levels of PPE

The four levels of PPE are Levels A, B, C, and D, with Level A providing the highest available
level of respiratory, skin, and eye protection. A summary of the basic PPE ensemble for Levels
A, B, C, and D is provided below. PPE selection for operations at the Site will be tailored to
address specific task conditions.

Level A

Level A PPE provides the maximum degree of respiratory, skin, and eye protection. A Level A
PPE ensemble should include:

1. Full-face piece self-contained breathing apparatus (SCBA) or full-face piece supplied air
respirator with escape SCBA,
2. Fully encapsulating, chemical-resistant suit, safety boots and inner gloves; and
3. Hard hat (if overhead or bump hazards exist).
The limitations of Level A PPE include added risk of heat illness due to the fully encapsulating
suit and the burden of heavy equipment, especially if an SCBA is used. If supplied air

respirators are used instead of an SCBA, the movements of the user are restricted to the length
of the supplied air hose.
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Level B

Level B PPE provides the maximum level of respiratory protection. Since chemical-resistant
clothing is not considered gas, vapor, or particulate tight, Level B PPE does not provide the
maximum skin protection. However, a good quality, hooded, chemical-resistant one-piece
garment with taped wrists and ankles provides a reasonable degree of protection against
splashes of liquids and lower concentrations of chemicals in ambient air. It is the minimum level
recommended for confined space entries and initial Site entries until the hazards have been
further identified. Level B PPE should be used when any one of the following criteria is met:

1. The type and atmospheric concentration of substances have been identified and require a
high level of respiratory protection but less skin protection -- this includes atmospheres
with IDLH concentrations of specific substances that do not represent a severe skin hazard
or atmospheres that do not meet the criteria for use of air-purifying respirators;

2. Atmosphere contains less than 19.5% oxygen; or

3. Presence of incompletely identified vapors or gases is indicated by air monitoring
instruments but vapors and gases are not suspected of containing high levels of chemicals
harmful to skin or capable of being absorbed through the intact skin.

The limitations of Level B PPE include the lack of a fully encapsulating suit, lowering the skin
protection factor when compared to Level A PPE. In addition, there may be added risk of heat
illness associated with wearing chemical resistant garments.

Level C

Level C PPE provides the same level of skin protection as Level B PPE, but a lower level of
respiratory protection. Air-purifying respirators can be used only if the substance has adequate
warning properties; the individual passes a qualitative fit-test for the mask; an appropriate
cartridge/canister is used and its service limit concentration is not exceeded; and Site
operations are not likely to generate unknown compounds or excessive concentrations of
already identified substances. Level C PPE can be used when all of the following conditions
are met:

1. Oxygen concentrations are not less than 19.5%;

2. Atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect
any exposed skin;

3. Types of air contaminants have been identified, concentrations measured, and a cartridge
or canister is available that can remove the contaminant;

4. Atmospheric contaminant concentrations do not exceed IDLH levels; and

5. Job functions do not require self-contained breathing apparatus (SCBAS).
The limitations of Level C PPE include the lack of a fully encapsulating suit, lowering the skin
protection factor when compared to Level A PPE. In addition, the use of an air purifying

respirator provides a lower respiratory protection factor when compared to Level A or Level B
PPE, which include supplied air or SCBA instead of an air purifying respirator. The type and
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service limit of the respirator cartridges used must be carefully considered to ensure
compatibility with potential respiratory hazards.

Modified Level D

Modified Level D PPE provides minimal skin protection (i.e., hand/glove protection along with
standard work clothes with optional coveralls) and no respiratory protection. Modified Level D
PPE can be used when the following conditions are met:

1. Atmosphere contains no known hazard;
2. Oxygen concentrations are not less than 19.5%;

3. Work functions include minimal contact with contaminated soil, water, and/or groundwater,
and precludes splashes, immersion, or the potential for unexpected inhalation of or contact
with hazardous levels of any chemicals.

The limitations of Level D Modified PPE include reduced skin protection as compared to higher
levels of PPE, and no respiratory protection. In addition, the chemical resistance of hand/glove
protection must be carefully considered to ensure compatibility with potential skin hazards.
Lastly, the type of gloves used must be carefully matched to the hazards of a given task to
ensure they provide the intended level and type of protection. For example, leather work gloves
should be used to prevent cuts or abrasions but may not adequately protect the user from
chemicals or contaminants. Similarly, nitrile gloves should be used to prevent contact with
chemicals or contaminants but may not adequately protect the user from cuts or abrasions. In
some cases, a combination of different gloves may be used to protect from multiple hazards.

Level D

Level D PPE provides no skin protection other than standard work clothes and no respiratory
protection. Work functions are limited to non-hazardous environments and preclude contact
with media that may be potentially contaminated at hazardous levels for any type of chemical.

The limitations of Level D PPE include reduced skin protection as compared to higher levels of
PPE, and no respiratory protection.

7.3 Respirator Fit Test

A respirator fit test will be conducted on all Site personnel who will perform work operations in
areas other than the Support Zone. Prior to the initiation of any fit testing, personnel must be
certified as medically able to wear a respirator. The respirator fit test is conducted to ensure
proper face piece-to-face seal. A secure fit is important with positive-pressure equipment, and
is essential to the safe functioning of negative-pressure equipment, such as most air-purifying
respirators. Personnel will receive instruction on proper wear and maintenance of the
respirator.

Qualitative fit tests will be conducted annually in accordance with the ANSI Practices for
Respiratory Protection, Z88.2-1989. In addition, a negative and positive fit check will be
performed each time an employee dons the air-purifying respirator (APR). Documentation of
annual respirator fit tests will be kept in the Support Zone.

July 2014
Personal Protective Equipment 46 ENVIRON



Nevada Environmental HASP for Remedial Investigation and
Response Trust Site General Site Activities, Revision 1

7.3.1 Negative and Positive Fit Check

The negative and positive pressure fit check will be performed each time an employee dons the
APR. The negative pressure fit check involves closing off the inlet openings to the APR
cartridges by covering with the palms of the hands. If an inward leakage of air is detected, the
APR should be checked for material defects and refitted or replaced with another APR.

The positive pressure fit check is performed by placing the palm of hand over the exhalation
valve and gently exhaling for 10 seconds to create positive pressure inside the facepiece. If an
outward air leak is detected, the APR should be readjusted. If after readjustment leakage still
occurs, another APR should be used.

7.4 PPE Inspection Checklist and Maintenance

PPE inspections will be conducted upon receipt of PPE from the factory or distributor; when it is
issued to workers; after use or training; and prior to maintenance. Periodic inspections of stored
equipment will be conducted routinely, whenever a question arises concerning the
appropriateness of the selected equipment, or when problems with similar equipment arise. At
a minimum, PPE inspection should include the following:

A. Clothing
Before use:

=

Determine that the clothing material is correct for the specified task.

n

Visually inspect for:
- Imperfect seams
- On-uniform coatings
- Tears
- Malfunctioning Closures
3. Hold up to light and check for pinholes
4. Flex product:
- Observe for cracks
- Observe for other signs of shelf deterioration
5. If the product has been used previously, inspect inside and out for signs of chemical
breakthrough or deterioration, such as:
- Discoloration
- Swelling
- Stiffness
6. During the work task, periodically inspect for:

e Evidence of chemical attack such as discoloration, swelling, stiffening, and softening.
Keep in mind that chemical permeation can occur without any visible effects.
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e Closure failure
e Tears
e Punctures
e Seam discontinuities

B. Gloves

Before use, pressurize glove to check for pinholes. Either blow into glove, then roll gauntlet
towards fingers or inflate glove and hold under water. In either case, no air should escape.

C. Respirators

SCBA/supplied air/air-purifying/emergency escape respirators should be subject to the
following:

1. Inspect SCBA/supplied air/air-purifying respirators before and after each use, at least
monthly when in storage and during cleaning. Air-purifying respirators should be inspected
before each use to be sure they have been adequately cleaned.

2. Check all connections for tightness, inspect air lines prior to each use for cracks, kinks,
cuts, frays, and weak areas.

3. Check for proper setting and operation of regulators and valves (according to
manufacturer's recommendations) and check operation of alarms.

4. Check material conditions for:
- Signs of pliability
- Signs of deterioration
- Signs of distortion
5. Check face shields and lenses for:
- Cracks
- Crazing
- Fogginess
6. Examine cartridges or canisters to ensure that:
- They are the proper type for the intended use,
- The expiration date has not passed, and

- They have not been opened or used previously.

7.5 Task Specific PPE

This section of the Project HASP is used for the selection of the appropriate PPE. The
protective equipment will be selected based on the contaminant type(s), concentration(s) in air
(if any), standing liquid (if any), or other applicable matrix (e.g., soil, sludge, sediment, etc.) and
the known route(s) of entry into the human body. Table 8 presents the general level of
protection to be used for each task that is anticipated to be conducted on this Project.
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Table 9 identifies the specific PPE items that are required or recommended to be used on this
project. This includes identifying the specific type of hand and body protection (as applicable) for
the chemicals that may be encounter while conducting the tasks outlined in this HASP.

Table 8: Task Specific PPE

o . . . Level of Protection
Task Description as depicted in Section 2.5 A B C Mod D D
1. Utility Clearance : : : : X
2. Driling [ ] [ ] [ ] = [ |
3. Exploratory trenching/test pits : : : X :
4. Soil sampling : : : X :
5. Groundwater monitoring well installation and
development I;' D I;' |X| IE'
6. Groundwater sampling || | | || X ||
7. Soil gas sampling : : : X :
8. Agquifer testing L : L X :
9. Site management activities : : : : X
10. Monitoring well maintenance activities [] [] [] [] X
11. Trenching and utility connections for GWETS
optimization D D D D |X|

Key:
Level D: Long sleeve shirt*; long pants*; hard hat; eye protection; hearing protection; and safety
shoes.

Level D Modified: Level D protection plus protective coveralls, as required; and appropriate
hand protection.

Level C: Level D (Modified) protection plus negative pressure respiratory protection with
appropriate cartridges; chemical protective coveralls in lieu of general coveralls; use of inner
and outer sets of hand protection.

Level B: Level C protection plus Pressure-demand supplied air respirator with escape bottle in
lieu of negative pressure respirator; chemical resistant coveralls with hood; chemical resistant
boots.

Level A: Level B protection plus fully encapsulating (gas tight) chemically resistant suit.

*Clothing made of natural fibers shall be worn when a shock or arc flash hazard exists.
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Key: Req = Required; Rec = Recommended; NA = Not Applicable

Table 9: Personal Protective Equipment and Supplies

Equipment Req | Rec | NA | Equipment Req | Rec | NA
Steel-toe Boots X ] [] | SCBA ] ] X
Outer Disposable Boots [] X [] | Full-face Airline Resp. ] ] X
Long Sleeve Shirt and Pants X [] [] | Full Face Negative Pressure Resp. | [] ] X
Flame Retardant Coveralls ] ] X | Half Face Negative Pressure Resp | [] ] X
Tyvek Suit ] ] Xl | Powered Air Purifying Resp ] ] X
Poly-coated Tyvek / Saranex Suit OO0 X g;hszri:ra%gr_mmme Escape = 0| O
Fully Encapsulated Chemical Suit L1 | [ | X | First Aid Kit X 1| O
Hearing Protection (for noisy . L
activities such as drilling) X L] L1 | Fire Extinguisher X L] L]
Leather Gloves L] X 1 | Mobile Phones X L] L]
Outer Chemical Gloves (Type): [ [ K | walkie Talkies [ [ %
Inner Chemical Gloves (Type): .
Nitrile (while handling soil, X | [ | [ | WaterorOther Fluid 0| x| O
. Replenishment
groundwater, or chemicals)
Hard Hat X | [ | [ | EyeWash X ]| O
Safety Glasses with Side Shields X [1 | [ | Sunscreen [] X []
Vented (Splash proof) Goggles [] [] | X | Insect Repellent/Gators ] X []

Notes: Respiratory protection is required if monitoring shows that a respiratory hazard exists. However, all
personnel are required to carry a 15-minute Escape Respirator in case emergency escape procedures are

necessary.
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8 Air Monitoring/Sampling Procedures

Air samples may be collected during the project to identify and quantify airborne contaminants in
order to delineate areas where PPE may be needed; determine the level of PPE necessary;
document on-site employees' exposures; assess the potential health effects of exposure;
determine the need to implement engineering controls or evacuate the work zone or Site; and
determine the need for specific medical monitoring.

Air monitoring will generally be performed whenever intrusive sampling or excavation activities
are performed during the RI field work and treatability studies. Typically, air monitoring during
intrusive sampling or excavation activities will include monitoring for respirable dust, VOCs, and
explosive atmospheres at the work site. The frequency of air monitoring during intrusive
sampling or excavation activities will be approximately hourly, but the frequency may be
adjusted based on field observations or potential exposures associated with starting a new task
or different location.

Events that may trigger the need for additional air monitoring include, but would not be limited to
the following:

e Unexpected or unexplained odors associated with environmental media, sampling
equipment, or process equipment;

e Generation of dust by sampling equipment or vehicles in areas that are not subject to
intrusive sampling or excavation activities, but are suspected to be or confirmed as
being contaminated; and

e Unexplained medical symptoms potentially related to unknown or unexpected
respiratory hazards.

Some commonly used air monitoring devices include the following:

Combustible Gas Indicator (CGI) — Examples include O, / LEL meter. A CGI measures the
concentration of a combustible gas or vapor. Its accuracy is, in part, dependent upon on the
difference between the calibration and sampling temperatures; oxygen-deficient atmospheres
also affect accuracy; filament can be damaged by silicones, halides, and tetraethyl lead; and the
sensitivity is a function of the difference in the chemical and physical properties between the
calibration gas and the unknown.

Flame lonization Detector (FID) — Examples include Organic Vapor Analyzers (OVA).
Depending on mode, it may detect many organic gases and vapors. A FID will not detect
inorganic gases and vapors; has reduced reliability in high humidity conditions; and should not
be used when temperatures are below 40F (4.4C).

Photo lonization Detector (PID) — Examples include HNU, MiniRAE®. Detects a number of
organic and some inorganic gases and vapors. A PID does not detect methane; does not
detect a compound if the probe used has a lower energy than the compound’s ionization
potential; does not readily ionize fully chlorinated materials; high humidity may affect readings;
low humidity may affect operation; response is sensitive to dust or moisture on the lamp; and
responses will fluctuate when gases are mixed.
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Infrared Spectrophotometer (IR) — Examples include Miran. Measures concentrations of
many gases and vapors in the air but designed to quantify one- or two- component mixtures.
Not approved for use in hazardous conditions; must make repeated passes to achieve reliable
results; and somewhat bulky/heavy.

Direct-Read Colorimetric Tubes — Examples include Drager. The compound reacts with the
indicator chemical in the tube, producing a stain whose length is proportional to the compounds’
concentration. Results are affected by temperature, pressure, and humidity; many similar
compounds interfere with results.

Direct-Read Personal Aerosol Monitor — Examples include the Thermo Scientifc pDR 1000
(personal DataRAM). This measures mass concentrations of dust, smoke, mists, and fumes.
The pDR-1000AN incorporates light-scattering to produce optimal particle response for high
correlation with standard gravimetric measurements.

Personal Air Monitoring — Quantitative air sampling for nuisance dust, metals, organic and
inorganic compounds. Samples are collected using personal air sampling pumps and the
appropriate sampling media. All personnel samples will be collected in the employees breathing
zone over the duration of the work shift. The specific methods to be utilized for the collection of
personal air samples will require the involvement of a Certified Industrial Hygienist (CIH) if this
type of sampling will be conducted.
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8.1 Using Monitoring Devices

Conducting an applicable task may necessitate using one or more monitoring devices as listed
in Table 10, particularly if gases, vapors, explosion hazards and/or oxygen deficient atmosphere
can occur or are expected. If a monitoring device will be utilized, the corresponding device letter
should be placed in the column labeled “Monitoring Instrument Required” in Table 11. In
addition, you MUST record the following information in the field log book if you are going to use
a monitoring device:

1. Instrument name and serial number
2. Date of calibration
3. Frequency/duration of monitoring
4. The monitoring results
5. And the actions taken based on the results, even if “no actions are required to be taken”
Table 10: Monitoring Devices Available
A | PID (10.6 eV) H | Summa Canister
B | PID (11.7 eV) | | Heat Stress Monitor
C | FID J | Air Sampling:
D | OVA K | Low Volume Pump
E | CGI/LEL L | Radiation Detector
F | Colorimetric Indicator Tubes | M | Gas Multimeter
G | Dust Monitoring — Personal N | Other Device:
DataRAM 1000 or equiv.
Table 11: Required Monitoring
Required Monitoring Constituent Task(s) Trigger Monitoring
(action level) instrument
T required
If monitoring is necessary
to identify that arisk is at | Oxygen _ 19.5% to 23.5%
or above tolerable limits Carbon Monoxide 25 ppm
and/or is used in H,S 5 ppm
controlling a risk on-site, C,S
document the task and the | cH, 0.5% or 5000 ppm M
maximum alloyvable VOCs: Total 2,3 0.5 ppm AB
exposure or trigger, and Semi-VOCs:
I T
qu used. Respirable Dusts 2 0.1 mg/m3 G
Asbestos 0.05 f/cc
Others:

8.2 Action Level Guidance

In general, this HASP must address Site-specific chemicals as noted in Tables 10 and 11.
However, there are chemicals commonly encountered in the workplace that may not be a
chemical targeted for sampling but nonetheless will have adverse health effects. These

chemicals are listed in Table 12 below.
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Table 12. Action Levels for Commonly Encountered Compounds

Compound Action Level

VOC (as Benzene) 0.5 ppm MAXIMUM

CH, 0.5% MAXIMUM or 5000 ppm
CO, 0.25% OR 2500 ppm MAXIMUM
Co 25 ppm MAXIMUM

H,S 5 ppm MAXIMUM

0, 19% MINIMUM — 23.5% MAXIMUM
Respirable Dust 0.1 mg/m3

Manganese 0.1 mg/m3

Hexachlorobenzene 0.001 mg/m3

Asbestos 0.05 f/cc

8.2.1 Volatile Organic Compound

An action level for each chemical or group of chemicals should be based on 50% of the most
restrictive (lowest) PEL or TLV. If a sustained (i.e., 1-minute sampling period) total volatile
organic compound (VOC) reading within the breathing zone as determined by a photo ionization
detector (PID) is above the action level, Site personnel shall attempt to mitigate the situation
through the use of engineering controls (i.e., move upwind, increase air circulation) as indicated
in Table 13. If the action level still cannot be met, personnel shall leave the area and contact the
Task Leader and the Project Health and Safety Coordinator for further instructions.

Table 13: Volatile Organic Compound

Instrument | Calibration Gas Frequency/ Action Level” Above Action
Standard Duration of Air Background
Monitoring (Breathing Zone)
Photo 100 ppm Every 5-10 > 5 ppm above Introduce engineering
ionization isobutylene minutes, take a | background level controls (i.e., blower fans)
detector 1-minute (Level D)
(PID) reading. Evaluate controls (see
calibrated below)
daily
After Introduction of Engineering Controls
<5 ppm Continue work (Level D)
Every 5-10 -
PID ; 5-50 ppm above Don respirator (Level C);
calibrated 100 ppm minutes, take a back d level |
. isobutylene 1-minute ackground leve C_ontact_ HSC to evaluate
daily reading. > 50 ppm above Discontinue work
background level (Level C)
Note:

1 Action Levels for “Known contaminants” should be based upon each contaminant's Permissible
Exposure Limit (PEL) or Threshold Limit Value (TLV).
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8.2.2 Combustible Gas Indicator (CGIl)/Oxygen Meter
Table 14: Combustible Gas Indicator (CGl)/Oxygen Meter

Meter Response Action/Respiratory Protection

CGl response <10% LEL Continue normal operations with regular, periodic monitoring

CGl response > 10% LEL Discontinue operations; evacuate personnel and prohibit entry;
allow to vent until readings are <10%.

Oxygen level <19.5% or >23.5% Retreat from work area; consult with Project Manager and Project
Health and Safety Coordinator about upgrading to Level B
respiratory protection, adding mechanical ventilation, or possible
changes in work practices.

8.2.3 Odors

If strong odors are encountered or if personnel develop headaches, dizziness or other potential
exposure symptoms, the personnel shall leave the work area to a well-ventilated area and
contact the Task Leader and Project Health and Safety Coordinator for further instructions.

8.2.4 Dusts

The permissible exposure levels for total and respirable dusts are 15 and 5 mg/m 2,
respectively. In general, at these concentrations you will not be able to read the face of a
wristwatch (with your arm extended) when the total dust concentration reaches 15 mg/m 2.
Particles of dust in the respirable size range cannot be seen without the aid of a microscope but
in aggregate, may be perceived as a haze. More importantly and with few exceptions, when
dust is noticeable in the air, more respirable particles will exist than larger particles.

Typically, controlling dusty investigative activities through the use of a water sprayer will control
potential exposures. However, in the event that dusty conditions exist that are not related to
investigative/remedial activities (dry, uncovered soils with high winds), personnel shall leave the
area and contact the Task Leader and Project Health and Safety Coordinator for further
instructions.

Nonetheless, to determine the likelihood of exposure from dusts, a theoretical “Total Dust”
concentration in mg/m? can be calculated to estimate the total dust concentration in which the
concentration of the contaminant in the soil could equal and/or exceed its established exposure
limit (EL). This equation is as follows:

Total Dust (mg/m %) = (10° mg/kg) (EL mg/m %) / (Conc. of contaminant in soil mg /kg) (SF)
Where:
EL = Exposure Limit of the contaminant of concern (e.g., its’ PEL or TLV in mg/m?); and

SF = Safety Factor, a number between one and ten. Used to account for the degree of
confidence in the characterization data (a ten would represent a poor degree of
confidence, for example only one soil sample was collected / analyzed to characterize
the Site).
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The SF is based upon the following assumptions: 1) the concentration of the contaminant in the
airborne dust is the same as its’ concentration in the sample matrix; 2) the soil data depicts a
representative “worst-case” scenario; 3) the monitoring instrument used, accurately measures
the ambient concentration of particulate matter in the air; and 4) a single contaminant of concern
is present.

As an example, assume that Lead (with an EL of 0.05 mg/m 3) is the contaminant of concern
and a soil concentration of 25,000 mg/kg has been identified. Depending on the SF used, the
theoretical total dust concentration will range between 2 to 0.2 mg/m®. This means that when
the in-situ particulate monitoring device is registering a concentration within 2 to 0.2 mg/m?
range, there is a high probability that this dust contains enough lead to equal and/or exceed the
EL. Hence, the level of PPE used would be increased until engineering controls are determined
to be effective as documented by personal monitoring.
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9 Confined Space Entry

ENVIRON's health and safety policy prohibits unauthorized entry into confined spaces.
In the event that entry into a confined space is required, prior to entering a confined space,
ENVIRON employees (or its subcontractor's employees) will need additional training. Without
Confined Space training, entry into confined spaces is prohibited. In addition, entry
authorization will only be given after ENVIRON management has reviewed the nature of the
confined space, the hazards present, and the measures needed to ensure safety. Under these
circumstances, ENVIRON will work with the host facility/client to determine training
requirements, sampling requirements, written program requirements, and equipment needed to
safely enter the confined space.

It is not anticipated that confined space entry will be required for this project and/or the tasks
listed in this HASP. If confined space entry is required, this HASP will be modified accordingly
and all applicable regulations will be adhered to.
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10 Spill Response

If warranted, before any spill clean-up work is initiated at the Site, applicable local, state, and/or
Federal Emergency Response Authorities will be identified and contacted by either the Client
Contact and/or a designated ENVIRON employee.

In addition to the guidelines below, the SMP (see Section 1.6.1) provides instructions for work to
be done within 50 feet of any component of the GWETS including extraction wells, extraction
well utilities, and treatment systems. The organization performing any such work must prepare
a contingency plan to outline actions that would be taken if damage is caused to any
remediation system component in a manner that causes the release of untreated groundwater.
The plan must be submitted to NDEP and the Trust before beginning such activities. The plan
shall identify any emergency equipment that may need to be retained on-Site during work
activities to control or contain potential releases of untreated groundwater. If work activities
result in the release of untreated groundwater, in addition to the steps outlined below, the
organization responsible for the release shall immediately notify NDEP and the Trust of the
release and the status of remediation system operations. If damage results in a system
shutdown or if the system must be shut down to control the release, NDEP and the Trust will be
provided with a written explanation and immediate actions must be taken to control the source
of the spill and contain untreated groundwater that has been released, in accordance with the
approved contingency plan. Efforts shall be made to avoid release of untreated groundwater
into storm sewers.

10.1 Reporting and Initial Personnel Safety
Upon discovery of a hazardous substance spill, personnel are to:

o Immediately summon help by notifying the Task Leader and the Client Contact;

e Take action to ensure the safety of nearby personnel;

e Proceed to a safe location;

o If anyone is seriously injured, immediately contact emergency medical services; and

e Keep unauthorized personnel out of the area.

10.2 Initial Spill Reaction

Factors that limit the employee’s response at the site of a spill are:
e Level of training,
e Personal safety,

e Available PPE, and

e Knowledge of the substance.

Employees should limit their actions to shutting off equipment or pumps and closing valves if
possible, feasible and safe to do so.
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10.3 Spill Response Evaluation

The identity and hazards of the spilled material should be determined before decisions
regarding spill containment and control are made. The Client contact and Task Leader should
evaluate the hazards regarding the spill and decide whether project employees or external
response organizations should conduct the cleanup.

The Task Leader must contact the Project Manager and Corporate Health and Safety Director
to discuss the spill incident for further input on deciding how the cleanup can be conducted,
including:

e Levels of PPE and safety procedures,

o Safety and work zones,

o All steps of the response activities,

e Most effective procedures or methods for cleanup,

e Means of containment,

e Leak of spill control, and

e Decontamination procedures (including emergency decontamination)
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11 Decontamination

Decontamination procedures will be implemented to protect personnel from hazardous
substances that may contaminate and/or eventually permeate the protective clothing,
respiratory protective equipment, tools, vehicles, and other equipment used on-site; to protect
all Site personnel by minimizing the transfer of harmful materials into clean areas; to prevent
mixing of incompatible chemicals; and to protect the community by preventing uncontrolled
transportation of contaminants from the Site. The subcontractors shall provide water for
equipment decontamination. In general, clean potable water should be used for equipment
decontamination. Non-potable water may be used with the approval of the Task Leader.
Sources of non-potable water must be clearly identified as unsafe for drinking, washing, or
cooking purposes [See 29 CFR 1910.120(n)(2)].

11.1 Sampling and Construction Equipment Decontamination

Decontamination involves the orderly controlled removal of contaminants. All undedicated
sampling equipment and sampling meters (if applicable) will be cleaned prior to and between
each use. All on-site equipment will be decontaminated and allowed to air dry before leaving
the Site. Decontamination maybe accomplished using an approved cleaner, water, and steam.
Subcontractors will be responsible for decontamination of their own equipment used during field
operations, as well as disposal of the decontamination fluids. Decontamination fluids and soll
cuttings will be temporarily stored in sealed and labeled 55-gallon drums, staged at a safe
location which is mutually acceptable to ENVIRON and the host facility, pending off-site
disposal. The decontamination methods will be as follows:

Entry to EZs will be limited to avoid unnecessary exposure and related transfer of contaminated
soil. In unavoidable circumstances, equipment and/or trucks should be decontaminated in a
designated decontamination area before leaving the Site. Decontamination will occur prior to
and after the removal activity has been completed using dry brush, hand washing, and/or steam
cleaning methods. Equipment will be decontaminated in a pre-designated area in consultation
with the Site Health and Safety Officer and Task Leader.

Down-hole drilling equipment will be decontaminated before equipment is mobilized to the Site,
between drilling locations, and prior to leaving the Site. Down-hole drilling equipment and soil
core samplers will be decontaminated by either steam cleaning with a high-pressure washer or
washing in a low-phosphate detergent wash such as Alconox followed by multiple rinses with
tap water. The decontamination activities will occur at the location where the equipment was
last used.

Handheld equipment will be decontaminated prior to exiting the Site. Decontamination of all
equipment will include washing with a non-phosphate detergent and triple-rinsing with tap water.
Equipment will be decontaminated in a pre-designated area on containment pallets or plastic
sheeting. Clean equipment will be stored on, and covered with, plastic sheeting as necessary.
Cleaned small equipment will be stored in plastic bags as necessary.

All sampling devices will be decontaminated to prevent cross-contamination or mixing of

incompatible chemicals. Sampling devices and tools will be decontaminated by scrubbing or
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wiping using a decontamination solution and water. Tools that are difficult to decontaminate
should be kept in the EZ and handled only be workers using the appropriate PPE. At the end of
the task, tools that cannot be decontaminated should be properly disposed.

For sampling devices and equipment that could come into contact with samples, the following
decontamination procedures will be used:

o Clean water rinse immediately after use;

e Clean with detergent (Alconox, Liquinox, or equivalent will be used) and scrub with
brushes;

e Clean water rinse;

o Distilled water rinse;

e Airdry;

o Distilled water rinse (if equipment is not dry),

e Wrap in aluminum foil or clean plastic sheeting (if not to be used immediately); and

e Wastewater generated will be containerized and managed as either hazardous or non-
hazardous waste depending upon the analytical results.

11.2 Personnel Decontamination

All Site personnel should minimize contact with contaminants. At a minimum, the gross removal
of contaminants from PPE shall occur in a designated area and before leaving EZs. All
disposable PPE will be disposed of in approved 55-gallon drums (including respirator
cartridges). Non-disposal PPE must be decontaminated, particularly safety boots. Any PPE
that cannot be decontaminated should be disposed of along with the waste generated from field
operations. The drums will be sealed and labeled appropriately, stored at a single secure
location on the Site, and be disposed of appropriately off-site. Personnel should wash their
hands and face prior to departing from the Site and prior to eating, drinking, smoking and/or
applying cosmetics. The decontamination methods will be as follows:

Modified Level D Personnel Decontamination

Where activities are performed in Modified Level D PPE personnel will perform decontamination
using the following guidelines:

e Place tools, instruments, samples and trash at an appropriate location. The equipment
drop area should be clean and dry and at a minimum, plastic bags should be available
for trash. Waste PPE will not be placed in the same containers as general trash.

e Inspect equipment, samples, and if applicable, tools for signs of residual amounts of
contamination or excessive soil buildup. If present, soils and contamination must be
completely cleaned off of equipment, samples, and tools prior to removal from the
decontamination areas.
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e Personnel will visually check themselves for signs of excessive soils and possible
contamination. If observed, soils and contamination will be completely removed before
further decontamination is performed.

e Remove outer work gloves and place in an appropriate container specified for waste
PPE.

e Remove outer Tyvek coveralls (if used) and place them in an appropriate container
specified for waste PPE.

e« Remove inner protective gloves and place them in an appropriate container specified
for waste PPE.

e Wash hands using soap and water (separate from other decontamination
cleaners/solutions).

Level C Personnel Decontamination

Personnel involved in activities that require the use of Level C PPE will observe the following
decontamination guidelines:

o Place tools, instruments, samples and trash at an appropriate location. There areas
should be clean and dry, and at a minimum contain plastic bags for trash. Waste PPE
will not be placed in the same containers as general trash.

e Inspection equipment, samples and if applicable, tools for signs of residual amounts of
contamination or excessive soil buildup. If present, soils and contamination must be
completely cleaned off of equipment, samples and tools prior removal from the
decontamination areas. Personnel will visually check themselves for signs of
excessive soils and possible contamination. If observed, soils and contamination will
be completely removed before further decontamination is performed.

e Untape wrists and ankles.

« Remove outer work gloves and place them in an appropriate container specified for
waste PPE.

e« Remove outer Tyvek coveralls and place them in an appropriate container specified for
waste PPE.

e Wipe off and remove respirator mask (also goggles if worn).

e« Remove inner protective gloves and place them in an appropriate container specified
for waste PPE.

e Wash hands using soap and water (separate from other decontamination
cleaners/solutions).

During emergencies, the need to quickly respond to an accident or injury must be weighed
against the risk to the injured party from chemical exposure. It may be that the time lost
decontaminating an individual may cause greater harm to the individual than from the potential
for chemical exposure, particularly if the injury is life-threatening. In these instances, a non-
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injured person needs to inform responding emergency personnel of the potential for chemical
contamination on the victim, specifically mentioning the type and expected concentrations.

11.3 Investigation-Derived Waste Disposal

All water generated during decontamination of sampling equipment will be contained in 55-
gallon DOT-approved steel drums and/or bins. Depending on the scope of work to be
implemented and field conditions, water generated from decontamination of heavy equipment
and vehicles (i.e., truck washing/wheel washing with steam cleaner) will be either contained
using a washing pad or discharged to the ground surface at the location where the equipment
was last used. Solid and liquid phase IDW will be contained in separate drums or bins and shall
not be mixed. A log of the number and type of IDW drums or bins shall be kept with the
investigation log book. Analysis and disposal of IDW will be handled according to procedures
prescribed in the SMP (see Section 1.6.1).

11.4 Emergency Decontamination

During emergency situations, decontamination will be performed to the extent appropriate
without compromising medical attention to the victim. If decontamination may aggravate or
cause more serious health effects, or if the injuries are life-threatening, prompt first aid and
medical treatment should be administered without decontamination or concurrently with it.
Outer garments can be removed if it does not delay or interfere with medical treatment or
aggravate the problem. Respirators must always be removed. If the emergency is due to a
chemical exposure and the outer garments cannot be safely removed, the victim should be
wrapped in plastic sheeting or blankets to minimize contamination of emergency transport
vehicles and medical personnel. Whenever possible, Site personnel should accompany the
contaminated victim to the medical facility to advise on matters involving decontamination.
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12 Emergency Response Plan (ERP)

The ERP describes contingencies and emergency response procedures. The ERP defines the
responsibilities of key personnel in planning, prevention, and response to emergency situations,
and identifies agency contacts and medical care procedures. The ERP addresses measures to
prevent and respond to emergency situations, such as fire or explosion; spill or release of
hazardous material; personnel injury or iliness; or other adverse events. General emergency
guidelines are as follows:

121 Stop Work Authority

All ENVIRON employees have the authority and obligation to stop any task or operation where
concerns and/or questions regarding the control of health and safety risk exist, are not clearly
established, or are not understood. Management is responsible for creating a culture where
Stop Work Authority is exercised freely and without fear of retribution or intimidation.

When an unsafe condition is identified, a Stop Work intervention will be initiated and treated as
a “near miss”. As such, an incident report will be completed in accordance with Standard
Practice Instruction 19 entitled “Incident Reporting” so that the unsafe condition can be
documented, reviewed, and corrective actions and preventative measures be implemented as
applicable.

These actions will be coordinated by the Site Coordinator, with support from the Project
Manager or Task Leader and the Project Health and Safety Coordinator, and all affected
personnel will be notified of the Stop Work issue. No work will resume until all Stop Work issues
and concerns have been adequately addressed. Most issues can be resolved in a timely
manner at the job site, but occasionally additional investigation and corrective actions may be
required. Work may resume when it is safe to do so.

12.2 Personnel Involved in Emergency Response

Key personnel involved in Site emergency response include the Project Manager, Task Leader,
Site Coordinator, and contractor Project Manager(s). Clear lines of authority have been
established for implementing emergency response procedures and for ensuring safety
compliance. All emergencies and personal injuries will be immediately reported to the Site
Coordinator. The Site Coordinator will immediately report the incident to the Project Manager,
Task Leader, Project Health and Safety Coordinator, and Corporate Health and Safety Director.

12.3 Emergency Response Telephone Roster

The Emergency Response Telephone Roster consists of persons and organizations both on-
and off-site who would be involved in the ERP. This roster, provided in Appendix D as Table D-
1A, will be kept in ENVIRON Site vehicle or trailer, a list of on-site personnel who are trained in
first aid and CPR will also be kept in the file. All Site personnel will be familiar with the
Emergency Response Telephone Roster and will understand the proper chain of command. A
listing of on- and off-site emergency contacts and key personnel and their alternates will be
posted in the Site office.
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12.4 Emergency Communications

The external communication system between on-site and off-site emergency response
personnel is necessary to report and coordinate emergency response. Personnel cell phone
will be the primary means of external communication, and will be used to notify off-site
emergency response agencies and to request assistance.

12.5 Emergency Medical Care and Treatment

Every injury and exposure will be reported according to the procedures outlined in section 6.7 of
this HASP, regardless of whether the incident appears to be serious or not, or whether any
adverse health effects or symptoms are apparent after the exposure. Precautions regarding
bloodborne pathogens shall be observed while administering first aid.

12.6 Life-Threatening Emergency Response

Incidents are possible that would result in emergencies beyond the on-site emergency response
capabilities. Such incidents might include:

o Life-threatening injuries or injuries/exposures requiring medical treatment; and

e Fires progressing beyond incipient stage.

12.7 Evacuation Procedures

During Site operations and in the event of an evacuation, a safe location (rally point) will be
identified. As part of the Site orientation, all on-site personnel will be informed of the evacuation
plan and rally points. For purposes of a safe and efficient means of vehicular egress, all
vehicles will be backed into their designated parking location.

If evacuation is necessary, personnel will determine wind direction. Whenever possible,
evacuation should be in the direction perpendicular to the wind direction without passing
through the plume, smoke cloud and/or spilled material, if applicable. Personnel will report to
their designated rally point. In the event that a workers’ evacuation to their primary rally point is
hindered by emergency conditions, workers shall evacuate to the secondary rally point. If the
Site Health and Safety Officer and Contractor Health and Safety Site Coordinators are not
involved in emergency response activities, they will assist in accounting for all Site personnel,
otherwise their designated back-up(s) will account for all personnel and will report this
information to the Site Coordinator.

Tronox operates an alert system in the event of emergency situations including fires and
chemical releases. The alert system includes audible alarms that alert employees, contractors,
and visitors to certain conditions requiring action depending the sequence of the alarm as
described in the following table:

July 2014
Emergency Response Plan (ERP) 65 ENVIRON



Nevada Environmental HASP for Remedial Investigation and
Response Trust Site General Site Activities, Revision 1

Table 15: Tronox Emergency Alarm Codes

Test

1-1 **,**,**,**,**,**,**,**,**,**,
Test and all clear (may be sounded at any time)

Stage 1

3_3 *k%k ***’ *k% ***’*** ***,*** ***,*** ***’***
ALERT! Locate a Tronox employee with a radio for information. No evacuation
at this time.

Stage 2

Rapld kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
Conduct emergency shutdown of anything that could produce a spark or flame
and evacuate to in-plant meeting points.

Stage 3

Steady
Do not delay. Evacuate to out-of-plant meeting points per instructions or wind
direction

12.7.1 Evacuation Locations and Routes
In the event of an evacuation, if you are in the Tronox-leased area, meet at the closest Tronox

evacuation meeting place to your location. There are six evacuation meeting places that were
originally established by Tronox, as shown on Figure 4:

Back (North) gate (Out of Plant Excavation),

West of the Tronox Lab and Change House (In Plant Evacuation),

South of the Unit 6 Building (In Plant Evacuation),

West of the Administration Building (In Plant Evacuation),

a b~ wn e

At the intersection of the plant driveway and Lake Mead Parkway (Out of Plant
Evacuation) and

6. At the Training Facility Building (In Plant Evacuation).

If you are outside the Tronox-leased area (i.e., you are not signed in at Tronox), meet at the
closest ENVIRON evacuation meeting place that is closest to your location. There are two
evacuation meeting places that have been established by ENVIRON, as shown on Figure 4:

1. Joker’'s Wild (Boulder Highway and Warm Springs Road)
2. Fiesta (south side of Lake Mead Parkway near Highway 95)

Upon hearing the Site evacuation order, personnel will determine wind direction. Whenever
possible, evacuation should be in the direction perpendicular to the wind direction without
passing through the plume, smoke cloud and/or spilled material. Personnel will report to the
designated meeting point. If the Site Health and Safety Officer and Contractor Health and
Safety Site Coordinators are not involved in emergency response activities, they will assist in
accounting for all Site personnel, otherwise their designated back-up(s) will account for all
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personnel and will report this information to the Site Coordinator. Evacuation points are shown
on the attached Figure 4.

12.8 Training

All Site personnel will review the information in this HASP on the emergency response
procedures, and the location and use of on-site emergency equipment, and will have received
emergency response training. During the Site orientation and/or Site safety briefings, Site
personnel will be trained in emergency response procedures, on-site communication systems
and evacuation routes, as stated in this HASP. Visitors will be briefed on hazard recognition,
safe work practices and basic emergency procedures by the Site Coordinator.

12.9 First Aid Procedures

If an employee is injured, general first aid will be administered. If safety concerns or hazardous
conditions are still present (e.g., incipient fire, falling debris), the individual shall be moved to
avoid further injury or risk. In the event that an employee is injured in a contaminated area,
general first aid will be administered and then the employee will be moved to the support zone
for decontamination (if applicable), additional first aid, and preparation for transportation, giving
due consideration to which risk will be greater; the spread of contamination or the health/safety
of the individual.

First aid kits will be maintained on-site at each activity location. The type of first aid kit to be
maintained will be for minor emergencies, such as cuts and skin abrasions. Where applicable,
first aid supplies will be stored in a water proof container. The Site Coordinator or designated
person will ensure that adequate first aid supplies (listed below) are main