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LIST OF ACRONYMS

3DVA three-dimensional visualization and analysis

ACMs asbestos containing materials

AWF Athens Road well field

ASTM American Society of Testing and Materials

bgs below ground surface

BMI Black Mountain Industrial

CEC cation exchange capacity

CFR Code of Federal Regulations

cocC chain of custody

COPC chemicals of potential concern

DI deionized

DOT Department of Transportation

ENVIRON ENVIRON International Corporation

EPA United States Environmental Protection Agency

FSP field sampling plan

HASP health and safety plan

HRSC high-resolution site characterization

IDW investigation-derived waste

LBP lead-based paint

po/L micrograms per liter

mg/kg milligrams per kilogram

mg/L milligrams per liter

MS/MSD matrix spike/matrix spike duplicates

MVS Mining Visualization Software

NAD 83 North American Datum of 1983

NAVD 88 North American Vertical Datum of 1988

NDCNR State of Nevada Department of Conservation and Natural
Resources

NDEP Nevada Division of Environmental Protection

NERT Nevada Environmental Response Trust

OCPs organochlorine pesticides

PCBs poly-chlorinated biphenyls

PVvC polyvinyl chloride

QAPP quality assurance project plan

RI/FS remedial investigation/feasibility study
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Tronox
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WBZs
XUMCT

site management plan

semi-volatile organic compounds

total dissolved solids

Upper Muddy Creek Formation
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volatile organic compounds

water-bearing zones
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1.0 INTRODUCTION

On behalf and at the direction of the Nevada Environmental Response Trust (NERT), Tetra Tech
has prepared this Unit 4 and 5 Buildings Investigation Work Plan (Work Plan). The purpose of
this Work Plan is to perform an environmental investigation in the area of the Unit 4 and 5 buildings
(Investigation Area), located on the NERT property (Site) within the Black Mountain Industrial
(BMI) Complex in Henderson, Nevada. The location of the NERT property is shown on Figure 1;
the location of the Investigation Area is shown on Figure 2.

This proposed scope of work in the Investigation Area is a component of the NERT Remedial
Investigation/Feasibility Study (RI/FS). The approach to investigate the Unit 4 and Unit 5 buildings
that was originally recommended in the RI/FS Work Plan (ENVIRON 2014a) included using
directional drilling methods to obtain soil and groundwater samples from beneath the basement
floor of the central Unit 4 building (Unit 4 cell building). Since the submittal of the RI/FS Work
Plan, an active chlorine process pipeline hanging on the exterior of the northern portion of the
Unit 4 building (Chlorinator Building) will be decommissioned and a new pipeline constructed at
a new location. The prior existence of the chlorine process pipeline in the Investigation Area
prevented the safe implementation of a demolition program to remove the ground-level concrete
floor of the Unit 4 cell building. Demolition of the ground-level concrete floor of the Unit 4 cell
building is necessary to allow an environmental investigation program in the Investigation Area
using conventional soil borings and groundwater monitoring wells. The implementation of an
investigation program utilizing conventional drilling will allow the collection of a greater density of
environmental soil and groundwater data, thereby supporting better remedy selection and
reducing the risk that additional investigation would be required to fully characterize the
Investigation Area.

As a result of the chlorine line’s planned decommissioning and in consultation with the Nevada
Division of Environmental Protection (NDEP), NERT, and ENVIRON International Corporation
(ENVIRON), an alternate approach to the originally planned investigation program utilizing
directionally drilled borings is presented in this Work Plan. This alternate approach consists of
demolishing the ground-level concrete floor of the Unit 4 cell building, constructing an access
ramp from the ground level to the basement level to allow demolition and drilling equipment to
access the basement level, demolishing the structural supports located on the basement level,
and conducting the subsurface soil and groundwater environmental characterization work using
conventional drilling and environmental investigation methods.

Areas adjacent to the Unit 4 and 5 buildings that represent data gaps will also be investigated
using conventional methods. Accordingly, this Work Plan is provided as a replacement for the
entirety of Section 5.4.1.2 (Unit Buildings Investigation Approach) of the RI/FS Work Plan, and
will be implemented in conjunction with other RI/FS activities at the Site to avoid duplicative or
redundant efforts.

The remainder of this Work Plan is organized as follows:

e Section 2.0 presents project background information, project objectives and goals, a
description of the Site, a summary of previous investigations, and data gaps;

o Section 3.0 presents plans for Site preparation activities, including the Unit 4 cell building
ground level floor demolition, construction of an access ramp into the basement of the Unit
4 cell building, marking and locating soil borings, and clearance of underground utility
lines;
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Section 4.0 presents the Work Plan, which includes:

o Investigation overview;
o Collecting soil and groundwater samples for laboratory analysis; and

o Installing shallow groundwater monitoring wells.

e Section 5.0 presents the project sampling and analysis plan;

e Section 6.0 provides procedures for the management of investigation-derived wastes;

e Section 7.0 presents reporting;

e Section 8.0 presents a preliminary Work Plan implementation schedule; and

e Section 9.0 provides a list of documents referenced in the Work Plan.
It should be noted that the majority of field work presented in this Work Plan will be initiated after
the chlorine gas pipeline that crosses through the adjacent Unit 4 chlorinator building, located
north of the Unit 4 cell building, has been decommissioned. Components of the Work Plan that
do not pose a risk to the chlorine gas pipeline, such as the soil boring and building demolition

waste profiling, will begin following regulatory approval of the respective Work Plans. The chlorine
gas pipeline is currently scheduled to be decommissioned by the end of April 2015.

Tetra Tech 3-30-2015 2
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2.0 PROJECT BACKGROUND

This section of the Work Plan provides background information including project objectives and
goals, a Site description, summary of previous investigations in and around the Investigation Area,
and data gaps.

2.1 Project Objectives and Goals

Previous soil and shallow groundwater investigation data (ENVIRON 2014a) indicate that the
Investigation Area is a potential perchlorate and hexavalent chromium source to the underlying
soil and groundwater. The objective of this environmental investigation is to characterize the
vertical and horizontal extent of impacted soil and shallow groundwater underneath the Unit 4 cell
building and within the Investigation Area as a part of the Site-wide RI/FS. Specific goals of the
proposed investigation include the following:

¢ Collect sufficient soil and groundwater data to provide scale-appropriate data density for
characterization of the nature and extent of perchlorate, hexavalent chromium, and other
contaminants in the vadose zone and shallow groundwater within the Investigation Area;

o Estimate the mass of perchlorate and hexavalent chromium in the vadose zone and
shallow groundwater in the Investigation Area;

o Evaluate potential migration pathways and the velocity of perchlorate and hexavalent
chromium migration in shallow groundwater in the Investigation Area; and

o Evaluate the potential contribution of perchlorate and hexavalent chromium in the
Investigation Area to the previously identified Site-wide shallow groundwater plume.

Tetra Tech recognizes that conducting an environmental investigation in an area that has not
been characterized and is potentially a significant source of perchlorate and hexavalent chromium
to the underlying soil and groundwater, such as the Investigation Area, will require collecting a
significant amount of data and more than a single field event to meet the project objectives. A
significant data collection effort will be required to identify contaminant source areas, mass, spatial
distribution, pathways, and velocity.

Tetra Tech will utilize high-resolution site characterization (HRSC) strategies, technologies and
best practices, as defined by the EPA, that use scale-appropriate sampling and measurement
densities to obtain detailed geologic, hydrogeologic, and contaminant data to achieve the project
objectives and goals. Additionally, data generated from this investigation will be used to support
the source term for the groundwater flow and transport model. A detailed description of the
investigation strategies and data collection process is provided in Section 4.0.

2.2 Site Location and Description

This section provides a brief description of Site location and history derived from the ENVIRON
RI/FS Work Plan (ENVIRON 2014a). The Site comprises approximately 346 acres of the BMI
Complex in an unincorporated portion of Clark County that is surrounded by the City of
Henderson, Nevada. The Site has been used for industrial operations since 1942, when it was
developed by the U.S. government as a magnesium plant in support of World War Il operations.
Following the war, various industrial activities, including the production of perchlorates, boron,
and manganese compounds, continued at the BMI Complex. Former industrial and waste
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management practices at the Site and adjacent properties have resulted in impacts to soil,
groundwater, and surface water.

Tronox LLC (Tronox) formerly owned and operated a portion of the Site, including the
Investigation Area. In conjunction with the settlement of Tronox’s bankruptcy proceeding,
ownership of the Site was transferred to NERT on February 14, 2011. Tronox currently leases a
portion of the Site which includes the Investigation Area, and continues to operate its chemical
manufacturing business.

There are a total of ten unit buildings (numbered 1 through 10) aligned in a row from west to east
along the southern portion of the NERT property. Each unit building consists of three structures:
a chlorinator building on the north side, a cell building in the center, and substation building on
the south side. Four of the unit buildings (Units 3, 4, 5, 6) are leased from NERT by Tronox (Figure
2). The roof, above grade walls and floors of the Unit 1 and 2 cell buildings have been demolished,
with the basement walls and slabs remaining intact. In addition, the eastern half of the Unit 3 cell
building has been demolished.

The Unit 4 cell building is no longer used, and its above-ground structures were demolished in
the mid-2000s. In 2012, the Unit 4 substation building was retrofitted to house an advanced
battery manufacturing process. The Unit 4 chlorinator building is currently used by Tronox,
primarily for storage. Tronox currently uses the Unit 5 and 6 buildings for the production of
manganese dioxide. A portion of the Unit 5 building is also used for storage.

North of the Unit 4 building, Tronox produces boron products at a Boron Plant. To the north of the
Unit 5 and 6 Buildings, Tronox produces manganese sulfate for use in the manganese dioxide
production process within a Leach Plant.

The Unit 4 cell building historically contained chlorinators (furnaces) that created molten
magnesium chloride by reacting magnesium oxide/carbon pellets with chlorine gas at high
temperatures. Magnesium metal was then produced in banks of electrolytic cells in the cell
building by electrochemical reduction of the molten magnesium chloride. From 1945 to 1989,
sodium chlorate and sodium perchlorate were produced by electrolytic processes, which involved
the use of sodium dichromate (hexavalent chromium) on the first floor of the Unit 4 and 5 cell
buildings. The concrete basements reportedly served as sumps to collect process liquor, spillage,
and wash water, and process chemicals may have leaked to soil through cracks in the basements
of the Unit 4 and 5 cell buildings.

The proposed Investigation Area is crossed by soil, asphalt and concrete roads, active utility lines,
an above ground chlorine gas pipeline, and railroad spurs. An extensive network of active and
inactive underground utility lines is present under the roads and open areas at the Site.

2.3 Geology

The Site is located near the southeast end of the Las Vegas Valley, a northwest-southeast
trending structural basin that extends approximately 55 miles and includes metropolitan areas of
North Las Vegas, Las Vegas, and Henderson. Locally, the ground surface slopes to the north
towards the Las Vegas Wash. Las Vegas Valley is bounded on the west by the Spring Mountains,
on the north by the southern ends of the Sheep and Las Vegas Ranges, on the east by Frenchman
and Sunrise Mountains, and on the south by the River Mountains and McCullough Range (Plume
1989). The structural basin that underlies Las Vegas Valley is comprised of Precambrian
crystalline rocks; Precambrian and Paleozoic carbonate rocks; Permian, Triassic, and Jurassic
clastic rocks; and Miocene igneous rocks. Gravity data indicate that the deeper portions of the
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basin are filled with 3,000 to 5,000 feet of clastic sedimentary deposits that range in age from
Miocene through Holocene (Plume 1989).

The clastic sedimentary valley-fill deposits of Las Vegas Valley are more than 4,000 feet thick
beneath Henderson (Plume 1989), and consist of Quaternary alluvial deposits, transitional Muddy
Creek Formation (xMCf), and Pleistocene Upper Muddy Creek Formation (UMCf). The alluvium
is generally described as reddish-brown discontinuous layers of sand and gravel with minor
amounts of silt, clay and caliche. The thickness of these alluvial deposits ranges from less than
one foot to more than 50 feet beneath the Site (ENVIRON 2014a).

Localized thicker deposits of alluvium that are structurally narrow and linear have been interpreted
as stream-deposited sands and gravels that were deposited within paleochannels during flooding
events. The paleochannel sand and gravel deposits exhibit significantly greater permeability than
the adjacent surrounding formation material. At the base of the alluvium, the transitional Muddy
Creek Formation is encountered at some locations, and consists of reworked sediments derived
from the Upper Muddy Creek Formation. The Upper Muddy Creek Formation underlies the
transitional Muddy Creek Formation (xXUMC() or alluvium, and consists of interbedded coarse-
grained and fine-grained sediments that become progressively finer-grained to the north towards
the central portion of the valley.

Within the southern 1,000 feet of the Site, the uppermost first fine-grained sediment layer of Upper
Muddy Creek Formation (UMCf-fgl) pinches out along a roughly west-northwesterly trend line.
South of this transitional trend line, the first coarse-grained sediment layer of Upper Muddy Creek
Formation directly underlies the alluvium. The contact between the alluvium and the Upper Muddy
Creek Formation is reportedly marked by the appearance of a well-compacted brown silt, sandy
silt, stiff clay, or sandy clay (ENVIRON 2014a).

Based on a review of previous monitoring well pilot borings located within or near the Investigation
Area, the first native soil unit underlying the area is alluvium, consisting of fine- to medium-grained
sand with some silty sand with gravel. Up to 10 feet of fill has been encountered at some locations.
The contact between the base of the sandy alluvium and the top of the underlying silty UMCf-fgl
in the vicinity of the Investigation Area is encountered at a depth of approximately 27 to 45 feet
below ground surface (bgs) (ENSR 2005).

2.4 Hydrology and Hydrogeological Conditions

Surface water at the Site generally flows from south to north toward the Las Vegas Wash. During
the 2011 Interim Soil Removal Action, many portions of the Site were graded such that storm
water would be retained on the Site. Existing roads, utility berms, and other site features were
created to prevent storm water from flowing off the Site. Two main storm water retention basins,
the Central Retention Basin and Northern Retention Basin, were constructed to control storm
water flow and maintain storm water on the Site. The Central Retention Basin collects surface
runoff from the Tronox-leased area. The Northern Retention Basin collects surface runoff water
from north of the former Beta Ditch (located near the center of the Site) and accepts overflow from
the Central Retention Basin.

According to previous work performed at the Site, the depth to groundwater ranges from
approximately 27 to 80 feet bgs, and is generally deepest in the southern portion of the Site and
becomes shallower to the north as it approaches the Las Vegas Wash. The average groundwater
gradient ranges from 0.015 to 0.020 feet/foot south of the Athens Road well field (AWF) located
approximately 2 miles north of the Investigation Area, decreasing to approximately 0.007 to 0.010
feet/foot to the north of the AWF (ENVIRON 2014a). The direction of groundwater flow on the Site
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is generally north to north-northeast; to the north of the Site, the direction of groundwater flow is
toward the northeast.

The NDEP has defined the following three water-bearing zones (WBZs) that occur within the BMI
Complex:

e Shallow WBZ — The first occurrence of groundwater in the area occurs within either the
alluvium or the Upper Muddy Creek Formation. Groundwater in the Shallow WBZ occurs
under unconfined to partially confined conditions and is considered the "water table
aquifer.” The base of the Shallow WBZ, as defined by the NDEP, is 90 feet bgs.

o Middle WBZ — Groundwater in the Middle WBZ generally occurs between 90 and 300 feet
bgs. Water-bearing units in Middle WBZ are confined (ENVIRON 2014a). Groundwater in
the Middle WBZ exhibits an upward vertical gradient.

e Deep WBZ — Groundwater in the Deep WBZ generally occurs between 300 and 400 feet
bgs. Water-bearing units in Deep WBZ are confined. Groundwater in the Deep WBZ
exhibits an upward vertical gradient.

Environmental investigations at the Site have primarily focused on the Shallow WBZ; however,
investigations conducted by Northgate Environmental Management in 2009 included the
installation of several monitoring wells in the Middle WBZ to characterize the vertical distribution
of chemical constituents (ENVIRON 2014a).

In the vicinity of the Investigation Area, first groundwater in the Shallow WBZ occurs within the
alluvium at a depth of approximately 41 to 43 feet bgs in monitoring wells M-11 and M-12A, and
locally flows generally north-northwest following the slope of the ground surface (February 2014
data, ENVIRON 2014d).

2.5 Summary of Applicable Previous Investigations

A number of environmental investigations and remedial activities have been performed at the BMI
Complex property since the 1970s. A chronological summary of investigations and remedial
activities conducted since the 1970s is provided in Section 3.1 of the RI/FS Work Plan (ENVIRON
2014a). A summary of previous environmental investigations conducted in the vicinity of the
Investigation Area that are pertinent to this Work Plan is provided below. The soil boring locations
and perchlorate and hexavalent chromium results obtained within the Investigation Area are
presented on Figure 3. Monitoring well locations and perchlorate and total chromium/hexavalent
chromium results are provided on Figures 4 and 5, respectively.

The Phase A Source Area Investigation (Phase A Investigation) was conducted by ENSR in 2006.
Two of the soil borings (SA06 and SA07) advanced during this investigation were located in the
vicinity of the Investigation Area. Soil boring SA06 was located approximately 280 feet north of
Unit 4 cell building and was advanced to a depth of 37 feet bgs. Soil boring SA07 was located
approximately 280 feet north (downgradient) of Unit 5 cell building and was advanced to a depth
of 34 feet bgs. Soil samples were collected at depths of 0.5 feet to 1.0 foot bgs and at 10-foot
intervals thereafter to groundwater at depths of 37 feet (SA06) and 36 feet (SAQ07).

The compounds that were detected in soil samples collected from SA06 include perchlorate (54.1
milligrams per kilogram [mg/kg] at 35.3-36.8 feet bgs); hexavalent chromium (0.22 mg/kg at 20.3-
21.8 feet bgs); and various metals, semi-volatile organic compounds (SVOCs), volatile organic
compounds (VOCs), dioxins/furans, and radionuclides (ENSR 2008a). Compounds detected in
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soil samples collected from SAOQ7 include perchlorate (113 mg/kg at 10.2-11.7 feet bgs);
hexavalent chromium (0.56 mg/kg at 0.7-2.2 feet bgs); and various metals, VOCs, dioxins/furans,
radionuclides, and asbestos (ENSR 2008b).

In 2009, one soil boring was advanced using hand excavation techniques approximately in the
middle of Unit 4 cell building basement floor. Two soil samples collected from this boring at depths
of 9.0-10.5 feet bgs and 15.5-17.0 feet bgs contained perchlorate at concentrations of 15.5 mg/kg
and 41.5 mg/kg, respectively (ENVIRON 2012).

The Phase B Source Area Investigation (Phase B Investigation) at the Investigation Area was
conducted by Northgate Environmental Management in 2009, and included advancing 14 soll
borings. The objective of the Phase B Investigation was to further evaluate the extent of
contaminants in the area of the Unit 4 and 5 buildings. The list of analytes for soil in the Phase B
Investigation was expanded to also include polychlorinated biphenyls (PCBs), organochlorine
pesticides (OCPs), total petroleum hydrocarbons, chlorate, cyanide and formaldehyde.

As shown on Figure 3, the greatest perchlorate concentration found during the Phase A and B
Investigations was 2,970 mg/kg in soil boring RSAR7 at a depth of 18.9-20.4 feet bgs. Soil boring
RSARY7 is located between Unit 4 and 5 buildings. The area between Unit 4 and 5 buildings has
undergone remedial soil excavation (Figure 3); however, the excavation was limited to the
removal of the upper six to ten feet of soil due to the presence underground utility lines (ENVIRON
2013). The greatest hexavalent chromium concentration detected during the Phase A and B
Investigations was 36.4 mg/kg in soil boring RSARG6 at a depth of 25.6-27.1 feet bgs. Soil boring
RSARG is located west of the Unit 4 cell building. Soil samples collected during the Phase A and
B investigations were also analyzed for chloroform. The greatest chloroform concentration
detected during the Phase A and B Investigations was 1,300 micrograms per kilogram [ug/kg]) in
soil boring SA161, at a depth of 37.9-39.4 feet bgs. Soil boring SA161 is located west of the Unit
4 cell building.

Two Shallow WBZ monitoring wells (M-11 and M-12A) are located downgradient of the Unit 4 and
5 buildings within the Investigation Area. Monitoring wells M-11 and M-12A were installed in 1997
and are routinely sampled for perchlorate and hexavalent chromium as part of the Site
groundwater monitoring program. Monitoring well M-11 is located adjacent to soil boring SA07,
approximately 280 feet north (downgradient) of Unit 5 cell building. Monitoring well M-12A is
located adjacent to soil boring SA06, approximately 280 feet north (downgradient) of Unit 4 cell
building, as shown on Figure 4. No other groundwater monitoring wells have been installed within
the Investigation Area.

Groundwater samples collected in May 2014 from M-11 and M-12A contained perchlorate at
concentrations of 18 milligrams per liter (mg/L) and 160 mg/L, respectively (ENVIRON 2014d).
Groundwater samples collected in May 2014 from M-11 and M-12A contained hexavalent
chromium at concentrations of 1.2 mg/L and 9.1 mg/L, respectively (ENVIRON 2014d).

Total dissolved solids (TDS) is also analyzed as a part of the ongoing groundwater monitoring
program. Groundwater samples collected in May 2014 from M-11 and M-12A contained TDS at
concentrations of 2,400 mg/L and 6,600 mg/L, respectively (ENVIRON 2014d). Chloroform, a
VOC, was also detected in groundwater samples collected from the Site. Groundwater samples
collected in 2009 from M -11 and M-12A contained chloroform at concentrations of 150
micrograms per liter (ug/L) and 980 pg/L, respectively (ENVIRON 2014a).
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The presence of significantly greater concentrations of perchlorate and hexavalent chromium
concentrations in soil samples collected from locations in close proximity to Unit 4 and 5 buildings
(RSARG6 and RSARTY), as compared to soil samples collected north of the buildings (SA06 and
SAQ7), suggests that soil and groundwater beneath the Unit 4 and 5 buildings may potentially
have greater perchlorate and hexavalent concentrations than those observed in the area of wells
M-11 and M-12A.

2.6 Data Gaps

The Unit 4 and 5 buildings have been identified by NDEP as potentially one of the most significant
perchlorate and hexavalent chromium source areas for the entire Site. Potential sources of
contaminants in the Investigation Area include cracks in the basement floors of the Unit 4, 5, and
6 cell buildings (ENVIRON 2014a), drainage trenches and a sump located within the Unit 4 cell
building basement floor, the chemical storage tank area located on the west side of the Unit 4 cell
building, and the railcar loading and unloading areas located south of Unit 4 and 5 buildings.

To date, only a limited amount of soil and groundwater data have been collected in the
Investigation Area, and only one soil boring has been advanced beneath the basement of the Unit
4 cell building. These data gaps are addressed by the field investigation described in the
remainder of this Work Plan.
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3.0 SITE PREPARATION

The majority of the proposed environmental investigation activities cannot be implemented until
the chlorine gas pipeline suspended on the south side of the remaining Unit 4 chlorinator building
is decommissioned, the Unit 4 cell building is demolished, and an access ramp to accommodate
movement of construction and drilling equipment from the ground surface level to the Unit 4 cell
building basement level is constructed. A description of these site preparation activities and
associated work that will be performed prior to implementing the environmental investigation is
summarized in the following sections.

3.1 Health and Safety

A project Health and Safety Plan (HASP) has been developed for the investigation described in
this Work Plan. The HASP was developed based on the existing NERT HASP prepared by
ENVIRON, and incorporates project-specific work elements described below and Tetra Tech’s
health and safety requirements. The HASP addresses risks and potential hazards associated with
the proposed environmental investigation and demolition activities.

Because the scope of the investigation has been expanded, additional health and safety
measures have been incorporated into the final HASP. These measures may include, but are not
limited to, the following: saturating the sub-slab soils prior to the investigation, saturating the drill
bore with a continuous stream of water, continuous misting of the work area, and/or other
measures as necessary to mitigate potential risks due to the presence and explosive
characteristics of perchlorate. Water used for drilling will be sampled and analyzed prior to use to
document the presence or absence of constituents of concern. Task-specific job safety analyses
for drilling and well construction activities are included in the HASP. The HASP will be augmented,
amended, or revised as conditions warrant or additional material data becomes available. A copy
of the HASP is provided as Appendix A.

Prior to the commencement of each day’s activities, a tailgate health and safety meeting will be
conducted. Onsite personnel will be required to be familiar with the HASP, attend the daily tailgate
meeting, and sign the project HASP acknowledging familiarity with the contents of the document.
Additionally, all Site workers will be required to attend the Tronox Health and Safety training.
Applicable components of Tronox’s health and safety requirements have been incorporated into
the Tetra Tech project-specific HASP.

3.2 Unit 4 Cell Building Demolition

The demolition of Unit 4 cell building will include a hazardous materials survey followed by building
demolition activities. All work related to building demolition presented in this Work Plan will be
performed in accordance with the site management plan (SMP), HASP, and final Demolition Work
Plan for Unit 4 cell building. Additionally, the work will be performed in a manner that does not
disrupt Tronox’s operations and will be in accordance with their requirements.

3.2.1 Demolition Materials Survey

Many of the buildings on the Site are known or suspected to contain hazardous materials,
including asbestos-containing materials (ACMs), lead-based paint (LBP), PCBs, and mercury
(ENVIRON, 2013). In addition to these materials, there may also be residual perchlorate, chlorate,
VOCs, and/or chromium impacts from former Site operations. During Site inspections, Tronox
personnel have mentioned the presence of perchlorate residue throughout the Unit 4 cell building
basement, and have reported that this residue poses a potential ignitability risk. Due to the
potential presence of these materials, a thorough characterization of the building materials, for
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building waste profiling purposes and worker health and safety, will be performed prior to building
demolition.

A pre-demolition materials survey will be performed at the Unit 4 cell building, including the ground
level cell floor, basement, and surrounding area that will be demolished, to identify and classify
potential hazardous materials that may need to be abated before demolition. Potential hazardous
materials may include ACM, LBP, and concrete that may be contaminated with perchlorate,
chlorates, metals, and hexavalent chromium. A pre-demolition hazardous materials survey work
plan will be prepared and submitted to NDEP under separate cover for concurrence, prior to
performing the hazardous materials survey.

Tronox has informed Tetra Tech that they performed an asbestos survey and asbestos abatement
throughout most of the basement of the Unit 4 cell building, with the exception of the cells that
remain in place along the northeast corner of the basement. Tronox has reported that pipes with
ACMs remain in some of the cells in the northeast corner of the basement, and that the cells
themselves have not yet been tested for ACMs. The areas that may contain perchlorate residue
in the basement will be sampled and analyzed for perchlorate at a laboratory before demolition
activities begin.

3.2.2 Unit 4 Cell Building Demolition

A Preliminary Demolition Work Plan for Unit 4 cell building is provided in Appendix C. Data
collected during the pre-demolition hazardous materials survey will be used to finalize the
Demolition Work Plan for the Unit 4 cell building prior to demolition activities. A summary of some
of the key elements of the Unit 4 cell building demolition is provided below:

e Communication with Facility Personnel: Prior to developing the final Demolition Work
Plan for the Unit 4 cell building, Tetra Tech will interview facility personnel that have
historic knowledge of the facility, the methods implemented, and the potential hazards
encountered during demolition of Unit 1, 2, and 3 cell buildings. Tetra Tech has
approached Tronox, Olin, and TIMET personnel, and they have agreed to share relevant
data with the Trust. Best practices and approaches learned from previous unit building
demolition activities will be incorporated into the final Demolition Work Plan.

¢ Permits and Notification: Prior to beginning fieldwork, Tetra Tech will provide copies of
the approved final Demolition Work Plan for the Unit 4 cell building and the HASP to
Tronox for review and concurrence. Tetra Tech will prepare and submit Hot Work and
Ground Breaking Permit applications to Tronox in accordance with Tronox requirements.
Tetra Tech and its subcontractors will also provide the required documentation for
insurance, safety, and contracting requirements to Tronox for approval. Tetra Tech will
notify the NDEP and the Clark County Air Pollution Control District, submit a Demolition
Notification form, obtain a Dust Control Permit, and file a Dust Control Permit Closure
Form. Fire department personnel will also be notified of the planned activities.

e Work Zone Establishment: Prior to beginning demolition activities, the limits of the
proposed demolition work will be submitted to Tronox to obtain building plan records. Tetra
Tech will also establish a work zone area to limit access and maintain safe conditions
within the work area. Demarcation of the work zone may consist of using reflective plastic
delineators or barricades, temporary fencing, caution tape, or signs.

e Geophysical Utility Location: Following Tronox approval of a Ground Breaking Permit
for an area, Tetra Tech will retain the services of a geophysical utility location firm to
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identify buried utilities and other potential subsurface obstructions. Tetra Tech may also
utilize alternate methods to identify the presence or absence of subsurface utilities,
including but not limited to the use of an air-knife or other utility clearance method.

e Structure Stabilization: Prior to initiating demolition activities, Tetra Tech structural
engineers will perform a structural survey of the Unit 4 cell building. The northern structure
(Unit 4 chlorinator building) and southern structure (Unit 4 substation building) will not be
demolished, and will be inspected for structural stability. The condition of the Unit 4 cell
building floor, including the framing, floors, suspended pipelines, and walls will be
inspected and secured, as needed, to prevent uncontrolled or premature collapse of any
portion of the structure. Additionally, the western Unit 4 cell building basement wall will be
evaluated to determine the optimal approach for constructing the access ramp from the
ground surface to the basement.

e Cell Floor Demolition: The cell floor and its concrete support pedestals will be removed
to provide sufficient access for the drilling rig. The demolition activities will be conducted
in accordance with the methods outlined in the National Association of Demolition
Contractors Demolition Safety Manual (2014) and American National Standards Institute
ANSI A10.6-1983, Safety Requirements for Demolition Operations.

e Waste Transportation and Disposal: The debris generated from the Unit 4 cell building
demolition will be temporarily stockpiled on-site and sorted into material-specific waste
streams. Iron and other metals will be staged for shipment to appropriate recycling
facilities. Concrete and other solid materials will be characterized for bulk waste disposal
prior to shipping to the designated facility.

3.3 Construction of Ramp into Basement

A temporary equipment access ramp of sufficient width and grade will be constructed on the west
side of Unit 4 cell building to allow construction and drilling equipment to access the basement.
Only a portion of the west wall will be removed to construct the ramp. Access ramp preliminary
construction details are provided in the Preliminary Demolition Work Plan for Unit 4 cell building
(Appendix B). The tentative location for the proposed access ramp is shown on Figure 6.

Tetra Tech will work with Tronox, the demolition contractor, the drilling contractor, and structural
engineers to finalize the location and design requirements for the access ramp. Design and
construction of the access ramp will take into account the width and weight of the demolition and
drilling equipment that will be used, as well as the maximum slope that the equipment will be able
to traverse.

Once Tetra Tech, Tronox, and the demolition and drilling contractors agree on the location and
design of the access ramp, the basement wall and ground surface footprint of the ramp will be
marked with white paint. Prior to the demolition of the west basement wall, the building
construction waste materials will be characterized for proper handling, management and disposal.

The demolition contractor will attempt to construct the ramp using existing on-site soil derived
from the immediate area, in a manner which results in zero net change in soil volume (i.e. no
import or export). However, as a contingency crushed concrete from the demolition and/or
additional clean soil fill may be imported to complete the ramp. If any waste soil is generated
during ramp construction, the soil will be managed in accordance with the SMP requirements.
Waste characterization activities are discussed in more detail in Section 6.0.
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3.4 Borehole Locations and Utility Clearance

Prior to performing any subsurface intrusive work, Tetra Tech will work with Tronox to ensure that
the investigation area is cleared of subsurface utilities. A description of the utility clearance
process is described in this section of the Work Plan.

As an initial step for the subsurface utility clearance, Tetra Tech will provide Tronox with a map
depicting the locations of the planned intrusive work and obtain tentative approval for the
proposed investigation locations. After obtaining tentative approval from Tronox, Tetra Tech will
mark the proposed investigation locations in the field. The locations of the proposed investigation
will be identified using a global positioning system unit or by a land surveyor. Following field
marking of the proposed investigation locations, Tetra Tech will apply for a Ground Breaking
Permit from Tronox. As part of the Ground Breaking Permit process, Tronox will review their utility
records and identify any potential conflicts that may exist with the proposed investigation
locations. If a conflict is identified, the proposed field investigation location(s) will be adjusted
accordingly. Following resolution of any subsurface utility conflicts, Tronox will issue the Ground
Breaking Permit.

Once all of the final investigation locations have been cleared and Tronox has issued the Ground
Breaking Permit, Tetra Tech will retain the services of a geophysical locator to determine if there
are any other underground utility lines that may not have been identified in Tronox’s records.
These may include abandoned or inactive service utilities. Tetra Tech may also utilize alternate
methods to identify the presence or absence of subsurface utilities, including but not limited to the
use of an air-knife or other utility clearance method. In the event that a buried utility line is identified
at a proposed boring location, Tetra Tech will work with Tronox to determine if an alternative
location is needed, or if the identified subsurface utility is abandoned and does not pose a risk.

If during field implementation a subsurface structure or utility is identified, Tetra Tech will cease
drilling operations at that location, notify Tronox, and identify an appropriate course of action. The
investigation area clearance procedure described in this section of the Work Plan will be followed
prior to each field mobilization where intrusive activities are planned.
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4.0 INVESTIGATION WORK PLAN

To effectively characterize the Investigation Area, Tetra Tech will perform the investigation using
the HRSC strategies as defined by EPA. The HRSC strategies, associated technologies, and best
practices will be used to ensure efficient collection of reliable data at an appropriate scale and
density to effectively characterize heterogeneous environmental media during the site
investigation.

Implementation of this Work Plan will be performed in compliance with the SMP, with the following
exceptions:

1. Section 4.3 “Contingency Actions for Encountering Previously Unknown Contaminated
Soil” of the SMP will not be followed during implementation of this Work Plan. If previously
unknown contaminated soil is encountered, any additional samples needed for in-situ
characterization of impacted soil will be addressed in step out borings and analyzed in
accordance with methods described Section 4 and 5 of this Work Plan.

2. Section 4.2 of the SMP, “Soil Management for Excavation Control Area Soils” will be
followed during implementation of this Work Plan with the exception of Section 4.2.4
“Confirmation Sampling for ECA Excavations”. It is currently anticipated that the only area
where soil excavation will occur during the implementation of this Work Plan is the
construction of the earthen ramp from the ground surface level to the basement level, to
allow construction and drilling equipment access to the basement level for Unit 4 building
demolition and environmental investigation. Because the excavated soil will be used to
construct an earthen access ramp rather than to remove potentially impacted soil, the
provisions described in Section 4.2.4 of the SMP are not applicable.

The final remedy of any impacted soil discovered during this investigation will be determined
during the Feasibility Study.

4.1 Investigation Overview

The HRSC strategies for the investigation will be supported by three-dimensional visualization
and analysis (3DVA), best practices of dynamic work strategies, and expedited laboratory
analysis. A preliminary 3DVA framework for the Investigation Area has been developed using
Mining Visualization System (MVS) software and relevant existing data. The preliminary 3DVA
framework for the Investigation Area is provided on Figure 7. The 3DVA will be used to support
efficient analysis of the high-density datasets generated during field work. Using the preliminary
framework as a starting point, successive 3D visualizations will be prepared to evaluate data
completeness, uncertainties, and potential data gaps. The site-specific sampling plan will then be
updated based on these results. Soil and groundwater analytical data will be provided to the 3DVA
analyst daily. Visualization updates will be provided to the project team on a weekly basis.

The HRSC-based soil and groundwater characterization for the Investigation Area will consist of
collecting geological, soil, and groundwater data from borings located along five transects aligned
perpendicular to groundwater flow direction, from borings located in potential contaminant source
areas (hot spots), and at step-out boring locations. Preliminary boring locations are shown on
Figure 8. The transect boreholes are designed to provide scale-appropriate spatial data for 3DVA,
and as such, the location and the number of borings may be adjusted based on field results.
Additionally, the transect boreholes will be advanced in a “hop-scotch” pattern to provide a
relatively uniform spatial distribution of data, which will minimize data gaps at any one time.
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Borings will also be advanced at potential contaminant source areas, including cracks or stained
areas on the concrete floor, the sump and drainage trenches in the Unit 4 cell building basement,
and the railcar loading and unloading areas. If a source area has been confirmed, step-out borings
(if needed) will be advanced at scale-appropriate locations adjacent to the source area for
delineation. The strategy for advancing step-out borings will be based on statistical criteria that
will be developed from data collected during the investigation. The statistical criteria will provide
a means of comparing relative contaminant levels. A general decision flow for step-out soil boring
is summarized in Figure 9. A detailed description of the investigation and data collection process
is provided in Sections 4.2 and 4.3.

Based on the HRSC approach, three environmental field mobilizations are planned. An overview
of the activities conducted during each mobilization is provided below.

e First Field Mobilization — The first field mobilization is not contingent on the
decommissioning of the chlorine gas pipeline nor the building demolition, and can be
implemented following NDEP approval of this Work Plan. Data generated during the first
field mobilization will be used to direct and refine implementation of subsequent field
mobilizations. Activities to be performed during the first mobilization are described below
in Section 4.2.

e Second Field Mobilization — The second mobilization will be performed after the chlorine
gas pipeline has been decommissioned and the Unit 4 cell building has been demolished.
Data and results obtained during the first field mobilization will be used to direct the
implementation of the majority of the environmental investigation to be performed during
the second mobilization. Activities to be performed during the second mobilization are
described below in Section 4.3.

e Third Field Mobilization — The third mobilization will be implemented following review of
the soil and groundwater results obtained during the second mobilization and concurrence
from NDEP on the placement and design of five to seven monitoring wells to be installed
in the Investigation Area. Activities to be performed during the third mobilization are
described below in Section 4.4.

Field methodologies and procedures to be implemented during the field mobilizations are
described in Section 5.0 (Sampling and Analysis Plan) of this Work Plan.

4.2 First Field Mobilization

Implementation of the first field mobilization is not contingent upon the decommissioning of the
chlorine gas pipeline positioned on the south side of the Unit 4 chlorinator building and can
commence following NDEP approval of this Work Plan. During the first field mobilization, four soll
borings will be advanced around the perimeter of the Unit 4 cell building to obtain site-specific
data that will be used to direct and refine implementation of subsequent field mobilizations. The
data obtained during the first field mobilization that will be used to finalize the approach for the
second mobilization include:

o Depth to lithologic unit contacts (alluvium, xUMCf, and UMC);
e Depth to first groundwater; and

e Depth to the base of the Shallow WBZ.
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The four soil borings will be located along the north, south, east, and west sides of the Unit 4 cell
building area, as illustrated on Figure 8. The initial four soil borings will be advanced to the depth
that corresponds to the base of the Shallow WBZ (90 feet bgs as defined by NDEP). Continuous
soil samples will be collected and logged from ground surface to total depth, as described in
Section 5.0 of this Work Plan. Soil samples will be collected for laboratory analysis of perchlorate,
total chromium, hexavalent chromium, and VOCs at 2.5-foot depth intervals. Perchlorate and
hexavalent chromium/chromium are the primary chemicals of concern and the concentrations of
these chemicals will be used as a basis for the step-out decisions as described in this section and
illustrated on Figure 9. Additionally, VOCs will be analyzed based on historic Site operations and
the presence of concentrations of chloroform in soils at the Investigation Area.

Three depth-discrete groundwater samples will be collected from the Shallow WBZ in each
borehole and analyzed for perchlorate, total chromium, hexavalent chromium, TDS, and
chloroform, as described in Section 5.0. Groundwater samples will be obtained at evenly spaced
intervals within the Shallow WBZ. The depth to which these borings will be drilled for the purposes
of the first mobilization is estimated to be 90 feet bgs (as defined by NDEP). Advancing the first
four soil borings to a depth of 90 feet bgs will provide site-specific lithologic data to update the 3D
visualizations and provide the information needed to develop the target total depth of soil borings
to be advanced during the second mobilization. After the samples have been collected, each
boring will be the destroyed using neat cement grout, cement/sand grout, cement/bentonite grout,
or bentonite grout.

Following utility clearance of the initial four soil borings, a land surveyor will survey the location
coordinates and elevation of existing monitoring wells located in the area, key features of the Unit
4 and 5 buildings, and surrounding features. Horizontal coordinates will be determined relative to
the North American Datum of 1980 (NAD 83), with an accuracy of 0.1 foot. Ground surface
elevations will be determined relative to the North American Vertical Datum of 1988 (NAVD 88),
with an accuracy of 0.1 foot. The survey data will be used to establish the framework for 3DVA,
which will be updated throughout the investigation.

Following the completion of the first field mobilization, Tetra Tech will summarize the results in a
Technical Memorandum that will be submitted to the NDEP for review and concurrence. The
Technical Memorandum will summarize the activities and results of the first field mobilization,
provide a recommended target soil boring completion depth for borings drilled during the second
field mobilization, and provide updated 3D visualizations. The completion depth
recommendations will be based on the lithology encountered during drilling of the first four borings
as well as the analytical results from those borings. The 3D visualizations will include the
hydrogeological data gathered from the initial four soil borings advanced during the first field
mobilization as well as from all soil borings and groundwater monitoring wells that have been
advanced within the Investigation Area.

4.3 Second Field Mobilization

The second field mobilization will occur after submittal of the Technical Memorandum and NDEP
concurrence, decommissioning of the chlorine gas pipeline attached to Unit 4 chlorinator building
wall, demolition of the Unit 4 cell building floor and structural supports, and construction of the
access ramp to the Unit 4 cell building basement. The second field mobilization will include the
following activities:

e Advance soil borings along five transects consisting of approximately 9 to 15 borings. The
borings will advanced from ground surface to the target completion depth determined from
data collected during the first mobilization and NDEP concurrence.
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e Advance additional soil borings at potential contaminant source areas. Potential
contaminant source areas may include cracks or stained areas on the concrete floor,
basement sump and drainage trenches in the Unit 4 cell building basement, and potential
product spill areas (railcar loading and unloading areas).

e Collect three depth-discrete groundwater samples from the Shallow WBZ (top, middle, and
bottom sections of the saturated water column) during drilling at each location using a
depth-discrete sampling tool, as described in Section 5.0.

e Collect soil samples at 2.5-foot depth intervals and at changes in lithology or observed
staining, and analyze the samples for perchlorate, hexavalent chromium, total chromium,
and VOCs, as described in Section 5.0.

e Provide investigation data to the 3DVA analyst on a daily basis, to allow updated 3D
visualizations to be provided to the project team on a weekly basis for updating the
investigation plan (e.g., step-out borings).

e Fill each boring upon completion with neat cement grout, cement/sand grout,
cement/bentonite grout, or bentonite grout.

e Survey elevations and horizontal coordinates for all soil boring locations, as described in
Section 4.2.

Following the completion of the second field mobilization, Tetra Tech will review the data and
provide recommendations on the effective placement and design of five to seven groundwater
monitoring wells to be installed in the Investigation Area during the third mobilization as described
in Section 4.4. The recommendations will be provided to NDEP in the form of a Technical
Memorandum.

4.3.1 Field Investigation

Soil and groundwater data are needed in the Investigation Area to characterize the vertical and
horizontal extent of impacted soil and groundwater. Soil borings will be advanced in the
Investigation Area to address these data gaps. The soil borings will be advanced in five transects
across the Investigation Area. As illustrated on Figures 7 and 8, the transects will be oriented in
an east-west direction, perpendicular to the prevailing groundwater flow direction. The borings in
each transect will be spaced approximately 60 feet apart, where feasible; however, the location
of the borings may be adjusted based on the presence of subsurface utilities or other obstructions.

There will be an upgradient transect, located to the south of the Unit 4 and 5 buildings, as well as
a downgradient transect, located to the north of the Unit 4 and Unit 5 buildings. In addition to
these two transects, there will be three parallel transects, centered inside of the Unit 4 cell
building. These transects will include soil borings to the east and west of the Unit 4 and 5 buildings,
as well as soil borings within the Unit 4 cell building itself.

Data collected from these areas will be used to characterize the underlying soil and groundwater
to determine to what extent the former operations at the Unit 4 and 5 buildings are a source to
the site-wide perchlorate and hexavalent chromium plume. Each of the proposed soil borings will
be advanced to a target completion depth based on the results of the first field mobilization and
NDEP concurrence.
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In addition to soil borings located along the five proposed transects, soil borings will be advanced
in potential contaminant source areas. These potential contaminant source areas include the
former railroad spur loading and unloading stations located south of the Unit 4 cell building,
sumps, drains, trenches, visible cracks, or other stained or discolored surfaces. Selectively placed
soil borings will be advanced to target these potential contaminant pathways. The location of the
proposed soil borings are shown on Figure 8.

In order to maximize field efficiency and to minimize the duration of the second field mobilization,
two drill rigs will be used to implement the investigation. Soil samples will be collected at 2.5-foot
depth intervals for laboratory analysis of perchlorate, hexavalent chromium, total chromium, and
VOCs. In addition to the prescribed soil sampling intervals, additional soil samples will be
collected based on field observations, such as soil staining, soil color change, or change in
lithology. Analytical laboratory data will be used to make field decisions regarding the need for
step-out borings.

4.3.2 Step-Out Soil Borings

The preliminary strategy for evaluating the need for step-out borings is provided on Figure 9. If a
contaminant source area is identified, step-out soil borings may be advanced at scale-appropriate
distances to delineate the source area. The strategy for advancing step-out borings will be based
on statistical criteria developed for perchlorate and hexavalent chromium using data collected
during the investigation, as described below. Expedited laboratory analysis will be utilized, where
needed, to guide the placement and the need for step-out borings.

To evaluate whether a particular area of impacted soil has been adequately characterized,
perchlorate and hexavalent chromium concentrations will be compared with the 90" percentile
concentration within that area. If a concentration value is above the 90" percentile, it is higher
than 90% of the compared values and would require step-out sampling. A step-out soil boring will
then be advanced at a scale-appropriate distance (e.g. approximately 30 to 120 feet), which will
depend on factors such as concentration and potential size of the area. Where soil samples have
been characterized to concentrations less than this criterion, characterization will be considered
complete.

Itis currently planned that each soil boring will be advanced to the target completion depth below
the alluvium and UMCf-fg1 contacts. Once a soil boring is advanced to groundwater, three depth-
discrete groundwater samples will be collected from the soil boring using a depth-discrete water
sampler or by constructing a temporary well. The approximate depths of the groundwater samples
will be defined following implementation of the first field mobilization.

4.4 Third Field Mobilization

The third field mobilization will consist of installing five to seven groundwater monitoring wells in
the Investigation Area, and collecting groundwater samples from the newly installed wells and
nearby existing groundwater monitoring wells. The third field mobilization will be implemented
following NDEP concurrence with the second field mobilization technical memorandum, which will
describe the proposed well locations. The third field mobilization will include the following
activities:

e Construct five to seven groundwater monitoring wells in the Investigation Area.
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e Collect groundwater level data and groundwater samples from each of the newly installed
groundwater monitoring wells and from existing nearby groundwater monitoring wells (M-
10, M-11, and M-12A) completed in the Shallow WBZ.

e Survey the monitoring wells and soil boring locations.

A total of five to seven groundwater monitoring wells will be installed at the NDEP-approved
locations in the Investigation Area. Soil sample collection and analysis will be performed during
drilling, if additional soil data are needed. The drilling and well installation will be completed as
described in Section 5.0 (Sampling and Analysis Plan) and Section 5.5 (Groundwater Monitoring
Well Installation and Sampling)of this Work Plan.

Following installation of the groundwater monitoring wells during the implementation of the third
field mobilization, a land surveyor will survey the horizontal coordinates of each well relative to
NAD 83 with an accuracy of 0.1 foot, and the elevation of the ground surface and top of well
casing measuring point relative to NAVD 88 with accuracies of 0.1 foot and 0.01 foot, respectively.
Groundwater analytical results and survey data will be used to update the 3DVA.
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5.0 SAMPLING AND ANALYSIS PLAN

This section of the Work Plan provides a description of the methods that will be utilized during the
implementation of the Work Plan. Sample collection and analysis activities will be performed in
accordance with the approved Field Sampling Plan (FSP) (ENVIRON 2014b) and Quality
Assurance Project Plan (QAPP) (ENVIRON 2014c) developed for the RI/FS. For other procedures
that are not described within this Work Plan, the FSP and QAPP will be the guiding documents.

5.1 Drilling

Tetra Tech will advance soil borings using rotosonic, hollow-stem auger, or other appropriate
drilling methods. The selected drilling method will allow the soil borings to be advanced safely
and allow for the collection of continuous soil cores for accurate lithologic logging and soil
sampling. The diameter of each boring will be a hominal eight inches or less. The eight-inch
diameter soil boring will be used to allow construction of two-inch diameter groundwater
monitoring wells. Smaller diameter borings may be used for the collection of soil and depth-
discrete groundwater samples.

During drilling, continuous soil samples will be collected through the entire vertical soil profile. Soil
samples will be collected for laboratory analysis at 2.5-foot depth intervals and at lithologic and
color changes. If visible staining or discoloration is present, Tetra Tech will collect additional soil
samples to target these areas for laboratory analysis.

Upon reaching groundwater, three depth-discrete groundwater samples will be collected from the
soil boring, spaced at the top, middle, and bottom of the Shallow WBZ. Groundwater samples will
be collected during the first and second mobilizations using a depth-discrete groundwater
sampling tool or from temporary wells.

A qualified drilling contractor will be retained by Tetra Tech to advance soil borings, collect soil
samples, collect depth-discrete groundwater samples, and construct groundwater monitoring
wells. A qualified drilling contractor is one who has appropriate equipment capabilities, a license
in the state of Nevada, Hazardous Waste Site Training as specified by CFR 1910.120, and ex-
perience on similar projects.

Before the drill rig mobilizes to each selected soil boring location, all down-hole drilling equipment
will be cleaned with a high-pressure, high-temperature water spray to avoid potential cross-
contamination. Tetra Tech personnel will review applicable reference materials such as well logs
completed in the vicinity with the drilling contractor to facilitate drilling and logging operations.

5.2 Lithologic Logging

Soil samples will be stored in core boxes as they are brought to the surface. Continuous soil
samples will be collected from ground surface to total depth and logged using the Unified Soil
Classification System (USCS) by the onsite geologist.

Equipment used during lithologic logging will vary depending on materials encountered and
sample collection methods. Field equipment used during logging may include any or all of the
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell™ color
chart, USCS classification chart, grain size chart, sample collection bags, sample collection sieve,
chip tray, tape measure, and appropriate field forms. Soil sample collection procedures will be
reviewed with the field personnel and drilling subcontractor. A logging station will be set up
adjacent to the drill rig.
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Continuous core soil samples will be collected through the entire soil profile from each soil boring.
All geologic/soil cuttings and samples will be logged according to the following procedures, which
utilize modified ASTM Method D-2488, as follows:

Textural Classification of Soil: Record the proportion of the following grain size fractions
present in the sample: gravel, sand, silt, clay, and organic matter. Estimate and record the
predominant grain size(s) present within the gravel and sand fractions in the sample. The on-
site geologist will record drilling conditions that may affect the grain size; for example, the
crushing of gravel into sand-sized grains.

Color Classification of Soil: Provide a subjective description of soil color in accordance to
the Munsell™ color chart, including hue and chroma values. For example, the description light
brown, red-brown, or dark brown could be used in describing a soil which has an overall brown
appearance.

Coloration: Describe the staining or overall color characteristics including mottling,
uniformity, etc.

Grain Type: Describe the type of grains of the dominant grain size. Descriptors include quartz,
rock fragment, fossil, and biological (shells, etc.).

Grading: Estimate the degree of grading, overall grain size distribution, of soil samples.
Designate by using one of the following descriptors: poorly graded, moderately graded, or well
graded. The descriptor “well graded” applies to soil in which there is a poor representation of
the continuum of particle sizes. The descriptor “poorly graded” applies to soil in which most
particles are approximately the same size.

Roundness: Estimate the predominant roundness categories for the sand and gravel size
fractions. The roundness categories are: very angular, angular, sub-angular, sub-rounded,
rounded, and for gravel, striated, and faceted.

Matrix: Include a description of the finer material in the sample, if possible. Classification
requires a description as either matrix-supported or clast/grain-supported, with a description
of the nature of the matrix material.

Plasticity: Determine the degree of plasticity of the lithologic sample. Plasticity is the property
in which a soil/sediment can be rapidly deformed or molded without rebounding elastically,
changing volume, cracking, or crumbling. Plasticity descriptors are: none, low, medium, and
high.

Cementation: Describe the degree to which the formation material is indurated. Descriptors
include weak, moderate, and strong.

Strength: Describe the relative strength of the soil. Descriptors include cohesive, non-
cohesive, stiff, firm, soft, and loose.

Lithologic Contact from Core or Cuttings: Record the depth of each lithologic contact and
thickness of each lithologic unit encountered.

The soil samples will be logged relative to the ground surface, with the surface represented as 0
feet bgs on each log. However, all depth-dependent information (e.qg., lithology, sample intervals,
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depth to water, etc.) will be corrected for elevation (established during the surveys) before it is
entered into the 3DVA.

5.3 Analytical Soil Sample Collection

Soil samples selected for laboratory analysis will be submitted to the project analytical laboratory
for analysis of perchlorate by USEPA Method 314.0, hexavalent chromium by USEPA Method
7199, total chromium by USEPA 200.7 / 6010B, and VOCs by USEPA Method 8260B.

Soil samples for laboratory analysis will be collected in laboratory-supplied containers, labeled,
placed in plastic bags, and stored in a cooler on ice for transport to the project analytical
laboratory. Soil samples for perchlorate, hexavalent chromium, and total chromium will be
collected in laboratory soil sample jars. Soil samples for VOCs will be collected in En Core or
Terra Core samplers by USEPA Method 5035 or 5035A to reduce volatilization and
biodegradation of soil samples. The drillers will decontaminate soil collection equipment between
samples. Additional details regarding sampling and transportation protocols are discussed below
in Section 5.6.

5.4 Depth-Discrete Groundwater Sampling

Once a soil boring is advanced to groundwater, three depth-discrete groundwater samples will be
collected. The groundwater samples will be collected at the top, middle, and bottom of the Shallow
WBZ. For the purposes of this Work Plan, the top of the Shallow WBZ is defined as the first
groundwater encountered, which is expected to occur between 40 and 50 feet bgs and the bottom
of the Shallow WBZ is defined by NDEP as 90 feet bgs. The middle groundwater sample will be
collected between the top and bottom groundwater samples for each borehole. For example, if
the Shallow WBZ is encountered at 50 feet bgs, groundwater samples will be collected at
approximately 50, 70, and 90 feet bgs. The base of the shallow WBZ will be defined during the
first mobilization and presented for NDEP concurrence in a Technical Memorandum submitted
following completion of the first mobilization.

There are several options available for the collection of depth-discrete groundwater samples.
Either a depth-discrete sampling tool or a temporary well will be used to collect the groundwater
sample. Each of these approaches are discussed below:

e Hydropunch™ and Simulprobe™ are two types of depth-discrete sampling tools that could
be utilized and function similarly. Once the driller is at the targeted groundwater sampling
interval the Hydropunch™ or Simulprobe™ is advanced ahead of the lowermost drill rod
into undisturbed soil to collect a groundwater sample. After groundwater enters the
sampler, the groundwater sample is retrieved to the surface using a small diameter bailer
and poured into a clean laboratory-supplied container. In the event that a depth-discrete
groundwater sample cannot be collected from a specific interval because the formation
does not yield sufficient water, the soil boring will be advanced an additional 2 to 5 feet
and the process will be repeated to collect a depth discrete sample.

e Constructing a temporary well is another method that may be used to collect a depth-
discrete groundwater sample, depending upon the properties of the formation. A
temporary well may consist of a manufacturer-supplied small diameter polyvinyl chloride
(PVC) pre-packed well or may consist of a standard field-constructed small diameter well.
If a standard field constructed approach is utilized, the temporary well will consist of a two-
inch diameter or smaller PVC well casing with five feet of 0.010-inch slot screen, and an
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appropriately sized sand filter pack installed around the well screen up to two feet above
the top of the screen interval.

Regardless of whether a manufacturer-supplied small diameter pre-packed well or
standard temporary field constructed well is installed, the temporary well will be purged
prior to collecting the depth-discrete groundwater sample. A minimum of three casing
volumes of water will be purged prior to sampling, if the formation allows. Following
purging, a small diameter bailer will be lowered into the temporary well and a groundwater
sample will be retrieved to the surface. The collected groundwater sample will then be
poured into a clean laboratory-supplied container.

Depth-discrete groundwater samples will be submitted to the laboratory for perchlorate analysis
using USEPA Method 314.0, hexavalent chromium analysis by USEPA Method 7199, total
chromium by USEPA 200.7 / 6010B, TDS analysis by Method SM2540C, and VOC analysis by
USEPA Method 8260B. Details regarding sample handling and transportation protocols are
discussed below in Section 5.6.

Following the collection of soil and groundwater samples, the temporary well materials (if
installed) will be removed and the boreholes will be plugged in accordance with the State of
Nevada Department of Conservation and Natural Resources (NDCNR) regulations. The drillers
will place concrete grout, neat cement, or bentonite grout from the bottom of the boring to the
surface using a tremie pipe as required in the “Regulations for Water Well and Related Drilling”
guidelines provided by NDCNR. The top of the seal material will be finished to match the
surrounding grade.

5.5 Groundwater Monitoring Well Installation and Sampling

Tetra Tech will work with NDEP and NERT to review the soil sample and depth-discrete
groundwater results obtained during the second field mobilization and finalize the locations of the
proposed groundwater monitoring wells. It is currently anticipated that between five and seven
groundwater monitoring wells will be installed in the Investigation Area to provide on-going
groundwater monitoring data.

Following the completion of the second field mobilization, Tetra Tech will review the data and will
provide recommendations for the placement and design of five to seven groundwater monitoring
wells to be installed in the Investigation Area. Tetra Tech will work with Tronox to ensure that the
proposed well locations do not impact Tronox’s ongoing operations. The recommendations will
be provided to NDEP in a Technical Memorandum.

It is anticipated that the new monitoring wells will be screened across the water table with a
maximum well screen length of 20 feet, consistent with existing shallow monitoring wells M-10,
M-11, M-12, and recently installed shallow monitoring wells M-189 through M-193. This approach
will allow direct comparison of the groundwater level and chemical data. At this time, the depth to
groundwater is approximately 41 to 43 feet bgs, and the base of the Shallow WBZ as defined by
NDEP is 90 feet bgs. If the groundwater depth-discrete sample results indicate that monitoring
wells are needed in deeper intervals of the Shallow WBZ, nested-wells may be installed in a single
borehole to provide comparison of water quality at various depths. Longer screen monitoring wells
(e.g., screened across the entire Shallow WBZ from approximately from 35 to 90 feet bgs) are
not planned for groundwater quality monitoring in the Investigation Area.

The proposed monitoring wells will be constructed in accordance with the FSP, and will consist
of two-inch diameter, Schedule 40 PVC casing, with 0.010-inch slot size well screen, installed
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inside an eight-inch diameter borehole. Nested monitoring wells (i.e., multiple well casings
installed inside one borehole) maybe installed to monitor groundwater conditions at different
depths within the Shallow WBZ. If nested wells are installed, a larger diameter borehole will be
necessary. A washed sand filter pack will be installed in the annular space around the well screen
up to two feet above the top of the screen interval. The filter pack will be followed by a minimum
of two feet of hydrated bentonite, followed by neat cement grout. Figure 10 shows a typical
monitoring well design.

The surface completions for the monitoring wells may vary based on whether they are located in
vehicle traffic areas. In traffic areas, flush mounted, tamper-resistant, traffic rated well boxes will
be installed, at an elevation approximately one-half inch above grade. In areas where there is no
vehicle traffic, the completion may consist of a tamper-resistant steel monument casing
constructed with a concrete apron. The top of the casing will extend approximately three feet
above surrounding grade. If needed, three bollards surrounding the monitoring well monument
casing may be installed.

Following the completion of monitoring well construction, but no sooner than 24 hours after well
construction is compete, Tetra Tech will develop each of the newly installed monitoring wells. Well
development will consist of using a surge block and bailer to swab and surge the filter pack and
remove sediment from the well. This process will be followed by pumping with a submersible
pump to purge the well of fine-grained sediment. Well development will be considered complete
when three to ten casing volumes of water have been removed from the well and index
parameters consisting of pH, specific conductivity, turbidity, and temperature are within 10 percent
over three consecutive measurements. All index parameter readings will be recorded by Tetra
Tech on well development logs.

When development is complete, the water level in the well will be allowed to recover to at least
90 percent of the static water level prior to collecting a groundwater sample. Groundwater
samples will be collected using low-flow purging and sampling techniques. During low-flow
purging of the wells, a pump will be used capable of purging between approximately 0.1 to 0.13
gallons per minute, to minimize drawdown and induce inflow of fresh groundwater. The pump
discharge water will be passed through a flow-through cell field water analyzer for continuous
monitoring of field parameters (temperature, pH, turbidity, specific conductance, dissolved
oxygen, and oxidation reduction potential [ORP]). Field parameters will be monitored and
recorded on the field sampling forms during purging. Purging will be considered complete and the
wells will be sampled when the field parameter readings and water levels have stabilized, or after
a maximum of one hour of purging.

Groundwater samples collected from the monitoring wells will be analyzed for the chemicals of
potential concern (COPCSs) identified in Section 5.1.4.2 of the RI/FS Work Plan. These COPCs
are provided in Table 1 along with their respective analytical methods.

5.6 Sample Packaging and Transport

Collected soil and groundwater samples will either be analyzed at an on-site mobile laboratory,
local fixed-base laboratory, or TestAmerica of Irvine, California. TestAmerica has a sample drop
off location in Las Vegas. For much of the field investigation, expedited analytical services will be
required to facilitate field decisions with respect to step-out borings and updates to the 3DVA. The
viability of a mobile laboratory versus a fixed-based laboratory is being evaluated with regards to
sample throughput, reporting limits, and sample turnaround times.
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Environmental samples will be placed in appropriate laboratory-supplied containers. Both soil and
groundwater sample containers will be labeled, contained in airtight plastic bags and immediately
placed in an ice-filled cooler to maintain a sample temperature of 4° C or less. Sample labels will
contain at a minimum the following information:

e Site name and project number;

o Sample identification number. The sample identification number for soil samples will
incorporate the soil boring identification number and the depth the sample was collected
from (e.g., SA-210-35’ would represent a sample collected from soil boring SA-210 at a
depth of 35 feet bgs);

o Date and time of sample collection. The time will be recorded in 24-hour clock format to
avoid ambiguity;

e Preservative, if any;
e Name or initials of sampler; and
e Analyses requested.

If samples are to be delivered to a fixed-base laboratory, glass sample containers will be wrapped
with bubble wrap to minimize the potential for breakage during transport. The chain of custody
(COC) will be placed in its own airtight plastic bag for transport to the laboratory. The sample
coolers will be delivered to the off-site local laboratory or the TestAmerica sample drop off
location, or picked up at the Site by a laboratory courier.

In the event that the coolers are shipped, a custody seal will be affixed to the cooler before
transport. Coolers that are shipped will adhere to the requirements outlined in the FSP and
Department of Transportation (DOT) requirements.

If samples are to be analyzed on-site using a mobile laboratory, the samples will be packed on
ice in a cooler by the sample technician and transported with a COC to the mobile laboratory for
analysis.

5.7 Quality Assurance/Quality Control Sample Collection

Tetra Tech will collect field quality assurance/quality control samples in accordance with the FSP,
which specifies the following:

e Equipment Blanks
o Obtained by filing decontaminated sampling equipment with reagent-grade
deionized (DI) water and sampling the water
o Collected at a frequency of one in every 20 samples

e Field Blanks
o Obtained by filling a clean sampling container with reagent-grade DI water, in the
field at a sample location
o Collected at a frequency of one in every 20 samples
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e Trip Blanks
o Prepared by the analytical laboratory by filling volatile organic analysis vial with
reagent-grade DI water and adding to the cooler as soon as the first sample is
collected
o Collected at a frequency of one for every cooler containing VOC samples

o Field Duplicates
o Collected sample will be labeled and packaged in the same manner as primary
samples, but with “FD” appended to the sample identification, which is consistent
with the FSP approved by NDEP
o Collected at a frequency of one in every 10 samples

e Matrix Spike/Matrix Spike Duplicates (MS/MSD)
o A double sample volume of field samples will be collected for samples to be used
for MS/MSD
o Collected at a frequency of one in every 20 samples

5.8 Data Verification and Validation

Samples collected during the field investigation will be reviewed in accordance with the data
guality objectives established for the field activity, as described in the QAPP. Data validation will
be conducted in accordance with the QAPP, NDEP's Supplemental Guidance on Data Validation
(NDEP 2009), and Guidance on Validation for Asbestos Data in Soils for the BMI Plant Sites and
Common Areas Projects (NDEP 2012). Electronic data deliverables will be prepared in
accordance with the NDEP's Guidance on Unified Chemical Electronic Data Deliverable Format
(NDEP 2013) and submitted to NDEP for uploading to the NDEP Site-Wide Database. Data
validation will include a review of the following:

¢ COPCs, media, and associated analytical methods;
e Laboratories procedures and required detection limits; and

e Procedure(s) for establishing data quality criteria.
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6.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTES

Investigation-derived waste (IDW) generated during the soil and groundwater investigation will be
managed according to applicable state, federal, and local regulations and as described in Field
Guidance Document No.001, Managing Investigation-Derived Waste (ENVIRON 2014b) and the
SMP. A copy of the IDW management plan is provided as Appendix C.

The IDW that will be generated during the environmental investigation includes soil cuttings,
personal protective equipment, equipment decontamination water, and groundwater generated
during depth-discrete groundwater sampling, well development and groundwater sampling.

Investigation-derived soil waste will be stored in plastic-lined roll-off bins, if feasible. If the volume
of soil generated makes storage in roll-off bins infeasible, the soil will be stockpiled on a double-
layer 6- to 10-mil plastic liner, with the stockpile covered with plastic sheeting or a tarp at all times,
except when the material is being handled. If a stockpile is constructed, berms will be constructed
around the stockpile to control precipitation run-on and run-off.

A summary of the IDW management plan is outlined below:

e All IDW will be temporarily contained, labeled and stored on-site in DOT-approved
containers (e.g., 55-gallon drums, roll-off bins, or other approved storage container).

o Solid waste materials (i.e. soil cuttings) will be stored on-site separately from liquid waste
materials (i.e. purge water, wash and decontamination rinse water).

e \Waste storage container information, such as serial numbers of bins and tanks, will be
recorded in field logs.

e All containers that are used to hold soil cuttings will be secured by closing and securing
the lids.

e \Waste water generated during purging or decontamination activities will be temporarily
stored in 55-gallon drums and transferred into the GW-11 pond.

e Drums, bins, and tanks will be labeled with “pending analysis” labels, the date
accumulation began, contents, source, and contact information, and stored in a
designated area.

e Solids and waste water will be characterized by collecting representative samples, as
necessary, to determine disposal options. Depending upon the size of the container, one
sample may be sufficient for characterization, or several samples may be composited in
the field. Generally, a minimum of one sample will be collected for each 10 cubic yards of
solid waste, each roll-off bin, or tank for disposal of drilling waste. The receiving waste
facility will have specific laboratory analysis requirements. Waste sample analysis will be
determined by the receiving waste facility analysis requirements.

e Non-hazardous or unclassified waste may be transported to the waste storage area using
appropriate tools such as a dolly, truck, or loader, while the container lids are closed.
Hazardous waste may be moved on-site using the same procedures; however,
transportation by a vehicle on public right-of-way will require a licensed hauler in
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accordance with all Resource Conservation and Recovery Act and EPA requirements. All
waste manifests will be signed by a NERT representative or designee.

o Copies of the waste manifests, laboratory data sheets, and COC forms will be provided in
the final report.

Solids will be characterized by collecting representative samples, as necessary, to determine
disposal options. It is anticipated that each sample will be submitted for the following analyses:

VOCs by USEPA Method 8260B;

e Perchlorate by USEPA Method 314.0;

e OCPs by USEPA Method 8081A;

« pH by USEPA Method 9045D;

e Dioxins/Furans by USEPA Method 8290;

e Asbestos by USEPA Method 600/R-93-116;
e SVOCs by USEPA Method 8270C;

e Metals by USEPA Method 6010B;

e PCBs by USEPA Method 8082; and

o Flashpoint/Ignitability by SW846 7.1.2.
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7.0 REPORTING

This section lists documents that Tetra Tech will prepare during and at the completion of the
implementation of this Work Plan.

A summary of the project deliverables is presented below.

Final Demolition Work Plan for Unit 4 cell building. The final Demolition Work Plan will
describe the methods and procedures for building demolition and construction of an
access ramp into basement.

First Field Mobilization Technical Memorandum. The Technical Memorandum will
summarize the activities and results of the first field mobilization, provide a recommended
target soil boring completion depth for borings drilled during the second field mobilization,
and provide updated 3D visualizations.

Second Field Mobilization Technical Memorandum. The Technical Memorandum will
summarize the activities and results of the second field mobilization and provide
recommendations for the placement and design of five to seven groundwater monitoring
wells to be installed in the Investigation Area during the third mobilization.

Unit 4 and 5 Buildings Investigation Report. Following completion of all work described in
this Work Plan, Tetra Tech will prepare a comprehensive Unit 4 and 5 Buildings
Investigation Report that is consistent with the RI/FS process. During the report
development stage, Tetra Tech will coordinate with ENVIRON regarding report format and
the broader RI/FS work being conducted. The investigation report will present a summary
of the findings of the investigation and will include, but not be limited to the following
information:

o A description and chronology of field activities;

o Results of the waste characterization, demolition, and access ramp construction
activities;

o Tabulated soil and groundwater sampling results;

o Maps and figures including borehole and well location maps, 3DVA, and transect
figures;

o Borehole and well construction logs;

o Waste manifests, laboratory COC forms, laboratory data reports, laboratory data
validation reports;

o Photographic log of field activities; and

o0 Findings, conclusions, and recommendations derived from the environmental
investigation.
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8.0 PROJECT SCHEDULE

The proposed scope of work described in this Work Plan consists of four main work elements that
include three environmental field mobilizations and the demolition of the Unit 4 cell building. The
project schedule is built around the decommissioning of the chlorine gas pipeline suspended on
the south side of the Unit 4 chlorinator building, which is currently scheduled to be completed by
the end of April 2015. A brief description of each of the four main work elements and approximate
timetable for completion is presented below.

1. The first field mobilization will be performed following NDEP approval of this Work Plan,
and can be performed prior to the decommissioning of the chlorine gas pipeline. It is
currently anticipated that this work will commence in the second quarter 2015 and is
expected to require less than one month to complete.

2. Following decommissioning of the chlorine gas pipeline, the Unit 4 cell building will be
demolished and the access ramp will be constructed. It is currently anticipated that this
work will commence during the third quarter and be completed in the fourth quarter 2015.
Construction of an access ramp and the demolition of the Unit 4 cell building is expected
to require two to three months to complete.

3. Following demolition of the Unit 4 cell building and construction of the access ramp, the
second field mobilization, consisting of advancing soil borings and collecting soil and
depth-discrete groundwater samples, will be performed. It is currently anticipated that this
work will be completed by the end of the fourth quarter 2015. Implementation of the second
field mobilization is expected to require two to three months.

4. Following NDEP review and concurrence on the proposed monitoring well locations, the
third field mobilization, consisting of the construction of five to seven groundwater
monitoring wells and groundwater sampling, will be implemented. It is currently anticipated
that this work will be completed during the first quarter 2016. Implementation of the third
field mobilization is expected to require one to two months.

A detailed schedule will be prepared following NDEP approval of this Work Plan and the
decommissioning of the chlorine gas pipeline.
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Table 1

Chemicals of Potential Concern

Analytical Methods

COPCs: GW Method
Chlorates: -
Perchlorate EPA 314.0
Chlorate EPA 300.1
Metals: -

Niobium EPA 6020A
Palladium EPA 6020A
Mercury EPA 7471
Aluminum EPA 200.7/ 6010B
Barium EPA 200.7/ 6010B
Boron EPA 200.7/ 6010B
Cadmium EPA 200.7/ 6010B
Chromium EPA 200.7/ 6010B
Cobalt EPA 200.7/ 6010B
Copper EPA 200.7/ 6010B
Iron EPA 200.7/ 6010B
Lead EPA 200.7/ 6010B
Magnesium EPA 200.7/ 6010B
Manganese EPA 200.7/ 6010B
Molybdenum EPA 200.7/ 6010B
Nickel EPA 200.7/ 6010B
Silver EPA 200.7/ 6010B
Strontium EPA 200.7/ 6010B
Tungsten EPA 200.7/ 6010B
Zinc EPA 200.7/ 6010B
Zirconium EPA 200.7/ 6010B
Antimony EPA 200.8/ 6020B
Arsenic EPA 200.8/ 6020B
Selenium EPA 200.8/ 6020B
Thallium EPA 200.8/ 6020B
VOCs: -
Benzene EPA 8260B
2-Butanone EPA 8260B
Carbon Tetrachloride EPA 8260B
Chlorobenzene EPA 8260B
Chloroform EPA 8260B
1,2-Dichlorobenzene EPA 8260B
1,4-Dichlorobenzene EPA 8260B
1,2-Dichloroethane EPA 8260B
1,1-Dichloroethene EPA 8260B
1,1-Dichloropropene EPA 8260B
1,4-Dioxane EPA 8260B SIM
Ethyl tert-butyl ether EPA 8260B
Methylene Chloride EPA 8260B
Tetrachloroethene EPA 8260B
1,2,3-Trichlorobenzene EPA 8260B
Trichloroethene EPA 8260B
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Table 1
Chemicals of Potential Concern
Analytical Methods

COPCs: GW Method
1,2,3-Trichloropropane EPA 8260B SIM
1,2,4-Trimethylbenzene EPA 8260B
SVOCs: -
Dimethylphthalate EPA 8270B
Formaldehyde EPA 8315A
1-Methylnaphthalene EPA 8270B
2-Methylnaphthalene EPA 8270B
Octachlorostyrene EPA 8270B
Hexachlorobenzene EPA 8270B
OPPs: _
Dimethoate EPA 8141
Stirophos EPA 8141
OCPs: -
alpha-BHC EPA 8081
beta-BHC EPA 8081
gamma-BHC EPA 8081
2,4'-DDE EPA 8081
4,4'-DDE EPA 8081
4,4'-DDT EPA 8081
Dieldrin EPA 8081
Endosulfan | EPA 8081
Endosulfan Sulfate EPA 8081
Endrin Ketone EPA 8081
PAHs: -
Acenaphthylene EPA 8270C SIM
Benzo(a)anthracene EPA 8270C SIM
Benzo(a)pyrene EPA 8270C SIM

Benzo(b)fluoranthene

EPA 8270C SIM

Benzo(g,h,i)perylene

EPA 8270C SIM

Indeno(1,2,3-cd)pyrene

EPA 8270C SIM

Phenanthrene EPA 8270C SIM
PCBs: B
Aroclor-1260 EPA 8082
PCB-081 EPA 8081 & 8082
PCB-118 EPA 8081 & 8082
PCB-126 EPA 8081 & 8082
PCB-169 EPA 8081 & 8082
PCB-209 EPA 8081 & 8082
Total PCBs EPA 8081 & 8082
Dioxins/Furans: -
2,3,7,8-tetrachlorodibenzo-p-dioxin EPA 8290
other 16 congeners with TEFs EPA 8290

Organis Acids:

Phthalic Acid Method RRC-83-16
Radionuclides: -
Radium-226 EPA 903.0
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Table 1

Chemicals of Potential Concern
Analytical Methods

COPCs: GW Method
Radium-228 EPA 904.0
Thorium-228 DOE EML HASL 300
Thorium-230 DOE EML HASL 300
Thorium-232 DOE EML HASL 300
Uranium-234 DOE EML HASL 300
Uranium-235 DOE EML HASL 300
Uranium-238 DOE EML HASL 300
Uranium ASTM D5174 / KPA
TPH: -
TPH-diesel EPA 8015B
TPH-gasoline EPA 8015B
TPH-oil EPA 8015B

General Chemistry:

Ammonia SM 4500-NH3 D
Bromide EPA 300.0
Carbonate SM 2320B
Chloride EPA 300.0
Nitrate EPA 300.0
Nitrite EPA 300.0
Phosphorus (total) SM 4500PE/EPA 365.1
Ortho-Phosphate EPA 300.0
Silicon EPA 200.7 / 6010B
Sulfate EPA 300.0
Sulfur EPA 6020
TDS SM 2540C
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Site Health and Safety Plan

LIST OF ACRONYMS

ACGIH American Conference of Governmental Industrial Hygienists
ACM Asbestos-containing material

AHA Activity Hazard Analysis

ANSI American National Standards Institute

ASTM American Society of Testing and Materials

bgs below ground surface

BMI Black Mountain Industrial

CFR Code of Federal Regulations

CIH Certified Industrial Hygienist

CPR Cardiopulmonary resuscitation

CRz Contamination Reduction Zone

dBA decibels (on A-weighted scale)

DOT U.S. Department of Transportation

ENVIRON Environ International Corporation

EPA Environmental Protection Agency (U.S.)

eV Electron volt

EZ Exclusion Zone

FOL Field Operations Leader

GES Geotechnical & Environmental Services

GPS Global Positioning System

HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations and Emergency Response
HSM Health and Safety Manual

HSR Health and Safety Representative

IDLH Immediately Dangerous to Life or Health

IDW Investigation Derived Waste

JSA Job Safety Analysis

LBP Lead-based paint

mg/kg milligrams per kilogram

mg/L milligrams per liter

mg/m?3 milligrams per cubic meter of air

N/A Not Available

NERT Nevada Environmental Response Trust

NIOSH National Institute for Occupational Safety and Health
NDEP Nevada Department of Environmental Protection
OCPs Organochlorine pesticides

OSHA Occupational Safety and Health Administration (U.S. Department of Labor)
PAHs Polynuclear aromatic hydrocarbons

PCBs Polychlorinated biphenyls

PEL Permissible Exposure Limit

PHSO Project Health and Safety Officer

PID Photoionization Detector

PM Project Manager

PPE Personal Protective Equipment

PPM parts per million

RI/FS Remedial Investigation/Feasibility Study

SDS Safety Data Sheet (formerly MSDS)

SSO Site Safety Officer

Tetra Tech 3-30-2015
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Site Health and Safety Plan

Nevada Environmental Response Trust

SVOCs
SWP

TBD

TDS

Tetra Tech
TIMET
TLV

™

TPH

na/kg

Ho/L
VOCs

WAPA
WBZ
WECCO

Semi-Volatile Organic Compounds
Safe Work Practices

To be determined

Total Dissolved Solids

Tetra Tech, Inc.

Titanium Metals Corporation
Threshold Limit Value

Task Manager

Total Petroleum Hydrocarbons
micrograms per kilogram
micrograms per liter

Volatile Organic Compounds
Western Area Power Administration
Water-bearing zone

Western Electrochemical Company

Tetra Tech

3-30-2015
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NEVADA ENVIRONMENTAL RESPONSE TRUST (NERT)
UNIT 4 AND 5 BUILDINGS INVESTIGATION
HENDERSON, NEVADA

We the undersigned have read and approve of the health and safety requirements presented in
this health and safety plan for onsite work activities at the NERT site.

Name Signature Date

Michelle Gillie, CIH, CPEA, FAIHA
Tetra Tech Inc. (Tetra Tech)
Health and Safety Director/PHSO

Roy Marroquin
Tetra Tech
Task Manager

Dan Pastor, PE
Tetra Tech
Project Manager

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

Certified by

Michelle Gillie, CIH, CPEA March 6, 2015
Tetra Tech
Health & Safety Director/PHSO
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1.0 INTRODUCTION

Tetra Tech Inc. (Tetra Tech) received a work authorization from the Nevada Environmental
Response Trust (NERT) in February 2015 to conduct environmental investigation and remedial
activities for the NERT Site (“Site”) located in Henderson, Nevada. This Health and Safety Plan
(HASP) specifies the minimum work practices and procedures for Tetra Tech, Inc. (Tetra Tech)
and subcontractor personnel engaged in the Unit 4 and 5 Building Investigation activities at the
Site. The current scope of work is detailed in the Tetra Tech Unit 4 and 5 Buildings Investigation
Work Plan and Preliminary Demolition Work Plan for the Unit 4 Cell Building dated March 19,
2015.

This document addresses items specified under Occupational Safety and Health Administration
(OSHA) Title 29 of the Code of Federal Regulations (CFR), Part 1910.120(b), Hazardous Waste
Operations (HAZWOPER) and applicable Nevada Occupational Safety and Health
requirements. This HASP is supported by the Tetra Tech Health and Safety Manual (HSM) and
safe work practices (SWPs) (Attachment Il), which were developed to comply with the OSHA
HAZWOPER standard and applicable sections of 29 CFR Part 1910 (General Industry
Standards) and Part 1926 (Construction Standards). This HASP also incorporates elements of
the Tetra Tech Nevada Workplace Safety Program (DCN 2-13) which complies with the Nevada
Administrative Code Sections 618.540 and 618.542.

In general, the HASP identifies health and safety hazards and control measures to safely
perform designated Site activities in conformance with Federal and state OSHA standards and
Tetra Tech policies for health and safety planning. The HASP elements include project roles
and responsibilities, job safety analyses, air monitoring, personal protective equipment,
decontamination, training and medical surveillance requirements, emergency action plans, and
spill prevention and response measures.

This HASP has been developed using the latest available information regarding known or
suspected chemical contaminants and physical and biological hazards associated with the
proposed work and Site. Tetra Tech has relied upon health and safety information provided by
another site consultant as detailed in the ENVIRON International Corporation’s (ENVIRON)
Health and Safety Plan for Remedial Investigation and General Site Activities Revision 1 for the
Nevada Environmental Response Trust Site; Henderson, Nevada dated July 18, 2014.

Additional documents that were reviewed for the preparation of this HASP include:

e Conceptual Site Model for the Kerr-McGee Facility, Henderson, Nevada (ENSR
International, February 2005);

e Site Management Plan, Revision 1 for the Nevada Environmental Response Trust Site;
Henderson, Nevada (ENVIRON, October 2013);

e Remedial Investigation and Feasibility Study Work Plan Revision 2 for the Nevada
Environmental Response Trust Site; Henderson, Nevada (ENVIRON, June 19, 2014);

o Field Sampling Plan, Revision 1 for the Nevada Environmental Response Trust Site;
Henderson, Nevada (ENVIRON, July 18, 2014); and

e Tronox Contractor Safety Handbook (Attachment VI).
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Tetra Tech will provide a copy of this HASP and other documents relevant to the scope of work
to each Tetra Tech employee and subcontractor engaged in work at the Site to fulfill its
obligation under 29 CFR 1910.120 (b)(1) to inform subcontractors of site-specific hazards. This
HASP must be present at the site during the performance of all Site activities and will be
available to all onsite personnel who may be exposed to hazardous onsite conditions, including
Tetra Tech and subcontractor personnel participating in site operations, and all authorized site
visitors, including regulatory agency representatives. All onsite personnel, including Tetra Tech
and subcontractor employees and site visitors, must be informed of site emergency response
procedures and any potential health and safety hazards associated with onsite activities. The
Tetra Tech Compliance Agreement form in Attachment | must be signed by all personnel
before they enter the site.

This plan must be reviewed and approved by the Tetra Tech health and safety representative
(HSR) and the Tetra Tech program and project managers (see the Reviews and Approvals form
after the Contents in this document). Specifications herein are subject to review and revision
based on actual conditions encountered in the field during site activities. The HASP will be
modified if the scope of work changes or if new information regarding site conditions, hazards,
or contaminants of concern becomes available. If deviations are encountered from the field work
plan, Tetra Tech and subcontractor personnel will notify the Client and suspend work to assess
changes to the work plan and the HASP. Significant revisions to this plan must be approved by
the Tetra Tech program and project managers and the Tetra Tech HSR. Authorized
modifications to the HASP will be tracked in the Record of Review/Revision [to be inserted into
the HASP] and will be communicated to all project personnel.

Each Tetra Tech subcontractor must provide a HASP and/or Job Safety Analysis (JSA) that
complies with 29 CFR 1910 and 1926 and addresses the activities of its employees relative to
this project. As a minimum, the subcontractor HASP shall provide information on the following if
applicable: drilling, demolition, medical and first aid requirements, Site emergency evacuation
procedures, sanitation, personal protective equipment (PPE), fire prevention, machinery and
mechanized equipment, electrical safety, public safety requirements, chemical, physical and
biological hazard evaluation, occupational and community exposure prevention, and detailed
information pertaining to temporary facilities such as office trailers and equipment storage areas
as needed. The subcontractor’s plan must be submitted for review and comment by Tetra Tech
prior to start of work on the Site. Tetra Tech reserves the right to review a subcontractor’s plan
at any time. Subcontractor HASPs and other project submittals will be provided in Attachment
VII.

By signing the HASP Compliance Agreement (Tetra Tech Form HSP-4), all project personnel
indicate that they have reviewed the elements of this HASP, have received site-specific training,
understand and will comply with the requirements, and all questions have been answered by
Tetra Tech to their satisfaction.

Copies of all pertinent environmental, safety and health records must be maintained at the job
site. This includes, but is not limited to, this site-specific HASP, personnel health and safety
training documentation, evidence of enrollment in a medical surveillance program,
accident/injury reporting, work area and equipment inspections, periodic safety meetings, safety
data sheets (SDSs), chemical inventory, air monitoring data, waste container inspections, etc.
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1.1 Key Project Personnel and Organization

This section describes health and safety responsibilities of project personnel, summarizes
requirements for subcontractors and visitors who wish to enter the Site, and discusses HASP
enforcement. Personnel assigned to these positions will exercise the primary responsibility of
performing all of their work tasks in a manner that is consistent with the Tetra Tech Health and
Safety Policy, the health and safety training they have received, this HASP, and in an overall
manner that protects their personal safety and health and that of their coworkers, subcontractor
employees, client employees, authorized site visitors, and the general public. The following
persons are the primary points of contact and have the primary responsibility for implementing
and enforcing this HASP and for overall on-site health and safety.

The Tetra Tech Project Manager (PM) is responsible for the overall direction and
implementation of this HASP. The PM is responsible for ensuring that all project tasks receive
appropriate health and safety review before commencement of field activities and that the
necessary equipment and facilities are available to implement the HASP. The PM will regularly
confer with site personnel regarding project activities, site conditions, hazard recognition and
control, and HASP compliance.

Tetra Tech Task Managers (TM) have responsibility for technical aspects of their assigned
operations as well as coordinating with project management and field staff on health and safety
compliance.

The Field Operations Leader (FOL) manages field activities, executes the Work Plan, and
enforces safety procedures as applicable to the Work Plan. Responsibilities include providing
the necessary equipment and facilities to all field personnel and ensuring health and safety
receives appropriate support. The FOL will lead daily tailgate safety meetings, conduct periodic
site inspections of all project activities under their purview, including subcontractor operations,
and promptly report any incidents, near misses, and subcontractor non-compliance to the PM.
The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in
accordance with applicable OSHA regulations and Tetra Tech corporate health and safety
program requirements. The PHSO may assigh some tasks to the Site Safety Officer (SSO) for
field implementation. Specific responsibilities include:

e Providing information regarding site contaminants and physical hazards;

e Establishing air monitoring and decontamination procedures;

e Assigning PPE based on task and potential hazards;

e Determining emergency action procedures;

e Identifying appropriate emergency contacts;

e Participating in the project kickoff meeting;

e Conducting site inspections and field audits during critical phases of the project;

e Stipulating training and medical surveillance requirements;

Tetra Tech 3-30-2015 3
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e Providing standard work practices to minimize potential injuries and exposures;
associated with hazardous waste site work; and

e Modifying this HASP, where and when necessary.

The SSO supports site activities by advising the PM on the aspects of health and safety on site.
These duties may include the following:

e Being on site during all work activities to oversee health and safety issues for Tetra Tech
employees, subcontractors, and visitors at the site.

e Conducting site-specific training which includes review of the HASP at the project
initiation and conducting daily tailgate meetings to discuss planned tasks, identified
hazards, and required hazard controls.

e Implementing the site-specific HASP including hazard communication, respiratory
protection, personal protective equipment, and other associated safety and health
programs.

o Verify that the HASP accurately reflects ALL site operations and hazards and is revised
or amended as new tasks are assigned or new hazards are recognized.

¢ Verifying onsite personnel have all necessary training, medical and respirator clearance,
and respirator fit-tests as specified by the HASP.

e Advising the PM and/or client of any field practices or conditions that may endanger the
health and safety of field personnel, subcontractors, or visitors.

¢ Recommending corrective actions for any conditions that may endanger the health and
safety of field personnel, subcontractors, or visitors.

e Selecting, inspecting, maintaining, and enforcing proper use, cleaning, and maintenance
of protective clothing and equipment.

¢ Monitoring onsite hazards and conditions (frequent site inspections).

e Maintaining visual or verbal communication with all site workers.

e Stopping work if any worksite condition, practice, or operation causes or presents a
hazard that can reasonably be expected to result in immediate death, serious physical

harm, or severe damage to the environment.

o Working closely with the PM and HSR to determine appropriate corrective action and/or
prompt resolution to all hazards.

e Establishing and maintaining work zones and control points by overseeing control of
entry and exit at site access points and recording the hames and job assignments of all
personnel who enter and exit the site.

e Arranging for required work area, personal or ambient hazard monitoring.
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e Ensuring that all monitoring equipment used on site has been properly calibrated and is
operated in accordance with manufacturer's recommendations and approved sampling
methodologies.

o Creating and maintaining records of employee exposure and monitoring results for all
onsite personnel.

¢ Monitoring workers for signs and symptoms of work-related exposures, such as
chemical exposure, heat stress and fatigue.

e Conducting daily field inspections for early recognition of potential site and task hazards.

¢ Coordinating and supervising emergency response and providing emergency first aid
and cardiopulmonary resuscitation (CPR) to team members, if required.

e Reporting all occupational illness, injuries, incidents and near-misses to the HSR and
PM immediately after stabilization of the incident and notification of emergency medical
providers.

e Assisting in conducting incident investigations and preparing reports of serious near-
misses, illnesses, injuries, motor vehicle accidents, or property damage

Tetra Tech employees are expected to fully participate in implementing the site HASP by having
the necessary training, attending site safety meetings, always wearing designated personal
protective equipment (PPE), complying with site safety and health rules, and advising the Tetra
Tech SSO of health and safety concerns at the site. Additionally, all Tetra Tech employees
have the following rights and responsibilities:

e Tetra Tech employees are expected to report health and safety hazards they face
while performing their work. As such, employee reports of health and safety hazards
are viewed as positive interactions and no employee of Tetra Tech will retaliate
against any other employee who reports a health and safety hazard.

e Tetra Tech employees have the right to refuse to perform work involving significant
safety hazards they feel have not been adequately addressed.

e Every Tetra Tech employee has the right to stop work if he/she feels any worksite
condition, practice, or operation causes or presents a hazard that can reasonably be
expected to result in immediate death, serious physical harm, or severe damage to
the environment. Through observations and communication, all parties involved will
then develop, communicate, and implement corrective actions necessary and
appropriate to modify the task and to resume work. The stop work event will be
reported as a near miss incident.

Note: In some cases one person may be designated responsibilities for more than one
position. For example, the FOL may also be responsible for the SSO duties. This action will be
performed only as credentials, experience, and availability permits.

Subcontractor personnel participating in project operations will be required to read and comply
with all sections of this plan. All subcontractor personnel entering the site must sign the
Compliance Agreement form (Attachment 1). Subcontractor personnel must comply with all
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applicable 29 CFR 1910.120 training, respirator fit testing, and medical surveillance
requirements and other applicable OSHA General Industry and Construction Standards (Part
1926). Subcontractors are responsible for providing PPE required by this plan for their
personnel and are directly responsible for the health and safety of their employees.
Subcontractors will prepare a safety plan and/or Job Safety Analysis for their work assignments
which will be submitted to Tetra Tech for review.

All authorized site visitors will be required to read the HASP and sign the Compliance
Agreement form (Attachment 1). Visitors will be expected to comply with relevant OSHA
requirements. Visitors will also be expected to provide their own PPE required by the HASP.
Visitors who have not met OSHA training, medical surveillance, and PPE requirements are not
permitted to enter work areas where exposure to health and safety hazards is possible.

1.2 Stop Work Authorization

All employees are empowered, authorized, and responsible to stop work at any time when an
imminent and uncontrolled safety or health hazard is perceived. In a Stop Work event
(immediately after the involved task has been shut down and the work area has been secured in
a safe manner), the employee shall contact the PM and the PHSO. Through observations and
communication, all parties involved shall then develop, communicate, and implement corrective
actions necessary and appropriate to modify the task and to resume work. A “stop work”
incident will be reported as a near miss incident on the Incident Report form.

1.3 Site Information and Personnel Assignments

Site Name: Nevada Environmental Response Trust Site

Site Address: 560 West Lake Mead Parkway, Henderson, Nevada, 89015

Client Contact: Andrew Steinberg Phone Number: (312) 498-2800

Proposed Dates of Work: January 2015 — December 2015

Project Team:

Name

Project Role

Office Phone

Cell Phone

Tetra Tech Management

Personnel

Roy Marroquin

Project Manager (PM)

(949) 809-5234

(714) 856-4686

Don Lee PG, CHG

Drilling Task Manager
(T™M)

(949) 809-5000

(949) 697-1575

Steven Bradley, CEG, CEM

Demolition Task Manager
(TM)

(619) 525-8349

(619) 961-8349

Michelle Gillie, CIH, CPEA

Project Health and Safety
Officer (PHSO)

(832) 251-5189

(610) 348-7197

James Walker, PG, CEM

Senior Project Geologist

(949) 809-5216

(323) 717-7554

Tetra Tech Field Personnel

Becki Dano, CEM

Construction Field
Operations Leader (FOL);
Geologist

(702) 818-5103

(702) 493-6797
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Name

Project Role

Office Phone

Cell Phone

Tetra Tech Management Personnel

Kyle Hansen, CEM

Field Operations
Manager

(801) 949-6663

(801) 949-6663

Tetra Tech Consultant

Robert C. Morhard

Perchlorate/explosive
safety consultant

(610) 306-4637

(610) 306-4637

Subcontractors
TBD Driller
TBD Utility Locator
TBD Demolition Contractor

TestAmerica

Laboratory

(949) 261-1022
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2.0 EMERGENCY ACTION PLAN

2.1 Introduction

This section describes emergency response planning procedures to be implemented for the
site. This Emergency Action Plan conforms to the requirements of 29 CFR 1910.38(a), as
allowed in 29 CFR 1910.120(1)(1)(ii). The following sections discuss pre-emergency planning,
personnel roles and lines of authority, emergency recognition and prevention, evacuation routes
and procedures, emergency contacts and notifications, hospital route directions, emergency
medical treatment procedures, fire or explosion, spills or leaks, emergency equipment and
facilities, and reporting.

Tetra Tech personnel may participate in minor event response and emergency prevention
activities such as:

¢ Initial fire-fighting support and prevention;
o Initial spill control and containment measures and prevention;
o Removal of personnel from emergency situations;
¢ Provision of initial medical support for injury/iliness requiring only first-aid level support; and
e Provision of site control and security measures as necessary.
The Tetra Tech SSO has primary responsibility for responding to and correcting emergency
situations and for taking the appropriate measures to ensure the safety of site personnel and the
public. Possible actions may include evacuation of personnel from the site area. The SSO is
also responsible for ensuring that corrective measures have been implemented, appropriate
authorities have been notified, and follow-up reports have been completed. The SSO will also
be responsible for the following:

¢ ldentifying a chain of command for emergency action.

o Coordinate with Tronox if an emergency arises on Tronox-leased property.

e Educating site workers to the hazards and control measures associated with planned
activities at the Site, and providing early recognition and prevention where possible.

e Periodically perform practice drills as appropriate to ensure site workers are familiar with
incidental response measures.

e Provide the necessary equipment to safely accomplish identified tasks.

e Provide first aid kit, emergency eye wash, fire extinguishers and spill kits and place them
in strategic locations for quick access.

Before site work begins, the SSO will provide the local fire or emergency response department
the following minimum information:

e Emergency Contact List;
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e Site Map and Directions to Site; and
e Safety Data Sheets (SDSs).

Individual subcontractors are required to cooperate with the SSO, within the parameters of their
scopes of work.

Project personnel are required to immediately report all serious near misses, injuries, illnesses,
spills, releases, fires, explosions, equipment or property damage, and motor vehicle accidents
to the SSO. The SSO must be notified of any onsite emergencies and is responsible for
ensuring that the appropriate emergency procedures described in this section are followed.

2.2 Emergency Planning

Initial hazard/risk assessment efforts have identified exposure to physical, chemical, and
biological hazards and fire as the most probable emergencies that could be encountered during
activities at the Site. To minimize or eliminate the potential for these emergency situations and
to reduce the severity of any potential incident, pre-emergency planning activities associated
with this project include the following:

o Coordinate with the NERT, Tronox, and/or local emergency response personnel to
ensure that Tetra Tech emergency actions are compatible with existing emergency
response procedures;

e Establish and maintain information at the project staging area (e.g., support zone) for
easy access in the event of an emergency:

o Tetra Tech HASP;

0 Logbook identifying personnel onsite each day;

o0 Emergency Contacts List (multiple copies; and posted);

0 Maps to Hospital and Clinic Physician (copies should be placed in each vehicle);
0 Chemical Inventory with Safety Data Sheets (SDSs) (Attachment V); and

0 Onsite personnel medical and emergency contact information (Medical Data
Sheets, Attachment I).

During the project kickoff meeting and daily tailgate safety meetings, all onsite employees will
be trained in and reminded of the provisions of this Section, site communication systems, and
site evacuation routes. The emergency response provisions will be reviewed on a regular
basis by the Tetra Tech SSO and will be revised, if necessary, to ensure that they are
adequate and consistent with prevailing site conditions.

2.3 Emergency Recognition and Prevention

Table 5-1 lists potential site chemical hazards, and Table 5-2 provides information on the health
and safety hazards associated with the different tasks planned for the site. Onsite personnel
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will be made familiar with this information and with techniques of hazard recognition through
prior health and safety training and site-specific briefings.

2.3.1 Recognition

Many chemical, physical and biological hazards that could lead to emergency scenarios are
generally recognizable by visual observation. Thus, hazard identification should include pre-
work and periodic 360° walk-around surveys, equipment and tool inspections, and background
surveys with direct-reading air monitoring instrumentation.

The FOL, SSO, and subcontractor supervisor will be responsible for performing surveys of work
areas prior to initiating site operations and periodically while operations are being conducted.
Site surveys will be conducted at all work locations prior to the commitment of resources and
personnel. This will be done for the purpose of removing or barricading identified physical
hazards. Additionally, site surveys will be conducted at least once a week at all resource/staging
areas. All site surveys conducted during this effort will be documented in the Project or Field
Operations Logbook and survey findings will be discussed with field personnel as part of the
tailgate safety meetings. In addition, site personnel will be responsible for reporting hazardous
situations. Where potential hazards exist, Tetra Tech will initiate control measures to prevent
adverse effects to human health and the environment.

Emergency situations that may be encountered during site activities will generally be recognized
by visual observation. Visual observation will also play a role in detecting potential exposure
events to some chemical hazards. To adequately recognize chemical exposures, site personnel
must have a clear knowledge of signs and symptoms of exposure associated with the principal
site contaminants of concern as presented in this HASP. Tasks to be performed at the site,
potential hazards associated with those tasks and the prescribed control methods are discussed
in detail in Sections 5.0 and 6.0. Additionally, early recognition of hazards will be supported by
daily site surveys to identify and correct any unsafe conditions or work practices that could
result in an emergency. The FOL and/or the SSO will be responsible for performing surveys of
work areas prior to initiating site operations and periodically while operations are being
conducted. Survey findings are documented by the FOL and/or the SSO in the Site Health and
Safety logbook; however, site personnel will be responsible for reporting hazardous situations.
Where potential hazards exist, Tetra Tech will initiate control measures to prevent adverse
effects to human health and the environment.

The above actions will provide early recognition for potential emergency situations, and allow
Tetra Tech to instigate necessary control measures. However, if the FOL and the SSO
determine that control measures are not sufficient to eliminate the hazard, Tetra Tech will
withdraw from the site and notify the appropriate response agencies listed in Table 2-1.

Tronox (NERT tenant) produces boron products within a Boron Plant, and produces manganese
sulfate north of the Unit 5 and 6 buildings for use in the manganese dioxide production process
within a Leach Plant. ENVIRON (July 2014) noted the following process chemical hazards that
could potentially impact onsite workers:
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Chemical Hazard

Health Effects

Emergency Response

Boron Trichloride

Reacts violently with water and
generates fumes that are highly
irritating and corrosive.

If exposed to gaseous form, change
into fresh clothing since clothing
absorbs fumes rapidly.

If skin comes in contact with liquid
form, immediately wipe dry before
rinsing the skin.

If even a small quantity comes in
contact with the eyes, promptly
initiate irrigation for at least 15
minutes.

Carbon Monoxide

Chemical asphyxiant that is

odorless, colorless and tasteless.

Also flammable/explosive gas if
mixed with air.

Symptoms of carbon monoxide
include headache,
unconsciousness, convulsions,
accelerated breathing, and
cherry-red skin color.

Use escape respirator with minimum
15-minute breathing air supply while
evacuating area. Assess CO
concentration with 4-gas meter.

Chlorine

Gas that is irritant to eyes, and

upper and lower respiratory tract.

Contact with liquid causes skin
burns.

Don escape respirator and leave
work area. CPR and administration of
oxygen may be necessary to treat
inhalation.

Hydrogen Sulfide

Chemical asphyxiant with rotten

Don escape respirator and leave

and Sodium egg odor. work area. CPR and administration of

Hydrosulfide oxygen may be necessary to treat
inhalation.

Magnesium and | Magnesium is highly flammable Metal fires cannot be extinguished

Titanium metals

when exposed to a flame and is
dangerous when it comes in
contact with water/moisture.

with water and require Class D fire
extinguishers.

Manganese Dioxide

Manganese causes central
nervous system depression and
also targets they blood, kidneys
and respiratory tract.

Don escape respirator and leave
work area.

Sulfuric acid

Caustic liquid that causes burns
to eyes and skin.

In case of contact, wash/flush
skin/eyes with copious amounts of
water.

Tetra Tech
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Tronox operates an alert system in the event of emergency situations such as fire and chemical
releases. The alert system consists of audible alarms that warn employees, contractors, and
visitors of emergency conditions that require action based on the alarm sequence as detailed in
the table below:

Test

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

Stage 1

3-3 *kk ***, kK ***,*** ***1*** ***’*** ***’***
ALERT! Locate a Tronox employee with a radio for information. No evacuation
at this time.

Stage 2

Rapld EE e e
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

Tetra Tech will observe all alarms and will respond appropriately. Tetra Tech has observed that
wind socks are present at the facility for immediate verification of prevailing wind direction.

2.3.2 Prevention

Tetra Tech and subcontractor personnel will minimize the potential for emergencies by following
the HSM and ensuring compliance with the site HASP and applicable OSHA regulations. Daily
site surveys of work areas prior to the commencement of that day’s activities by the FOL and/or
the SSO will also assist in prevention of illness/injuries when hazards are recognized early and
control measures are initiated. Site inspection findings will be documented in the field log book
or the Tetra Tech Daily Site Log (Form SSC-1). Field audits will be conducted during critical
project phases by the PM, TMs or their designees and will be documented on the Tetra Tech
Field Audit Checklist (Form AF-1).

2.3.3 Fire Prevention / Flammable Liquids

Tetra Tech and subcontractor personnel are responsible for fire protection in all of their work
areas at all times during the duration of this field effort (24 hours per day/seven days per week).
Approved fire-fighting equipment and extinguishers in adequate quantities for their work
activities must be provided. Fire extinguishers will be kept in close proximity to field activities
and their location, along with that of nearby permanent firefighting equipment, will be discussed
during the daily tailgate safety meeting.

The Trust Project Lead will be notified as soon as possible of any fire. In case of fire, Tetra Tech
and subcontractor personnel will call 9-1-1.

All flammable and combustible liquids must be stored, dispensed and used in accordance with
OSHA regulations and the Uniform Fire Code. Bonding and grounding of containers containing
flammable liquids will be required. Tetra Tech Safe Work Practices for safe handling of
flammable materials is provided in Attachment I. Hot work activities such as torch cutting of
steel and rebar will require use of the Tetra Tech (or equivalent) hot work permit (Form HW-1)
and the Tronox hot work permit, provided in Attachment VI. Subcontractor exposure to lead

Tetra Tech 3-30-2015 12



Site Health and Safety Plan Nevada Environmental Response Trust

oxide fume generation during hot work tasks on structures identified with lead-based paint will
be controlled through the use of approved respiratory protection or spot paint removal by
gualified lead abatement contractors at cutting locations.

Fire and explosion hazards posed by potential subsurface accumulations of perchlorates and
required mitigation measures are addressed for all tasks in the Activity Hazard Analysis (AHA)
found in Attachment IlI.

2.4 Initial Response and Emergency Notifications

The Tetra Tech SSO must survey the situation and avoid taking any action or delay that could
endanger anyone’s life. Tetra Tech personnel may perform rescue operations from emergency
situations and may provide initial medical support for injury/illness requiring only “basic first-aid”
level support, and only within the limits of training obtained by site personnel. Basic first-aid is
considered treatment that can be rendered by a trained first-aid provider at the injury location
and not requiring follow-up treatment or examination by a physician (for example: minor cuts,
bruises, stings, scrapes, and burns). Personnel providing medical assistance are also required
to be trained in the requirements of OSHA’'s Bloodborne Pathogen Standard (29 CFR
1910.1030). Medical attention above first-aid level support will require assistance from the
designated emergency response agencies.

Basic first aid measures for chemical exposures and non-medical initial responses are
summarized below:

Chemical Skin Contact:
Exposure = Remove contaminated clothing.
= Wash immediately with water.
= Use soap if available.
= [f irritation persists, seek medical attention.
Eye Contact:
= Flush eyes with water for 15 minutes.
= If symptoms persist, seek medical attention.
Inhalation:
= Remove person from contaminated atmosphere.
= |f necessary, provide CPR. Seek medical attention.
= DO NOT ENTER A CONFINED SPACE TO RESCUE SOMEONE WHO
HAS BEEN OVERCOME UNLESS PROPERLY TRAINED/EQUIPPED AND
ALL CSE PROTOCOLS ARE FOLLOWED WITH QUALIFIED ATTENDANT
ONSITE.
Ingestion:
= NEVER induce vomiting on an unconscious person.
= NEVER induce vomiting when ingestion of acids, alkalis, or petroleum
products is suspected.
= Contact the poison control center (see Table 2-1 for telephone number).
= Administer CPR, if necessary. Seek medical attention.

Possible Exposure Symptoms:
e Headache, dizziness, nausea, drowsiness, respiratory tract, skin or eye
irritation

Snake Bite e Follow the standard notification procedures (call 911). Notify emergency
response personnel of the nature of the snake bite.

e If possible, take photo of snake.

e Have victim remain calm until ambulance team arrives.

Tetra Tech 3-30-2015 13



Site Health and Safety Plan Nevada Environmental Response Trust

o Keep the bite location below the heart at all times.

e Apply a pressure wrap (for extremities) just above and over the bite area.
With a couple wraps of the pressure wrap in place over the bite area, apply
a splint, and continue the application of the pressure wrap. The purpose for
the splint is to restrict the movement of the extremity. This, along with the
pressure wrap, will aid in restricting the toxins from leaving the site of the

bite.
Incipient Stage e A fire that cannot be readily extinguished with one 10-pound fire
Fire extinguis_her will be considered major and may require evacuation of project
and/or site personnel to safe areas.
e Only attempt to put out fire if you are trained in the use of the fire
extinguisher, have confidence that you can put the fire out, and you have a
route of escape from the fire.
Minor Spill or Leak o Use onsite spill kit to contain/absorb and remove spilled materials.
See details on spill prevention and containment in SWP 5-47.
Major Spill or Leak e Evacuate the affected area and relocate personnel to an upwind location.
e Inform the Tetra Tech SSO, a Tetra Tech office, and a site representative
immediately.

e Locate the source of the spill or leak, and stop the flow if it is safe to do so.
e Begin containment and recovery of spilled or leaked materials.
o Notify the client and appropriate local, state, and federal agencies.

Workers who are ill or who have suffered a non-serious injury may be transported by site
personnel to nearby medical facilities, provided that such transport does not aggravate or further
endanger the welfare of the injured/ill person.

Personnel requiring treatment greater than first aid will constitute an emergency situation for
which the appropriate agency must be notified. Any pertinent information regarding allergies to
medications or other special conditions will be provided to medical services personnel. This
information is listed on the Medical Data Sheets (Attachment I). If an exposure to hazardous
materials has occurred, provide information on the chemical, physical, and toxicological
properties of the subject chemical(s) to medical services personnel.

If an emergency cannot be handled using onsite resources, personnel will evacuate to a safe
place of refuge and the appropriate emergency response agencies will be notified. It has been
determined that the majority of potential emergency situations would be better supported by
outside emergency responders. These agencies are located within a reasonable distance from
the area of site operations, which ensures adequate emergency response time.

In the event that site personnel cannot control the incident through offensive and defensive
measures, the SSO will enact the following emergency notification procedures to secure
additional assistance:

e Call 911 or other emergency contacts (Table 2-1) to report the emergency and provide
the following information:

0 Location of emergency;
0 Type of emergency;
0 Number of injured personnel; and

o0 Brief description of what occurred.
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e Stay on the phone and follow the instructions given by the operator. The operator will
then notify and dispatch the proper emergency response agencies.

The Emergency contacts list will also be posted in the NERT office building and will be placed in
all project vehicles. In case of any emergency (e.g., injury, illness, spill/release, and fire), verbal
notification to the Tetra Tech project manager must be provided as soon as possible. If project
personnel determine that the situation could either directly or indirectly threaten human health or
the environment, the Tetra Tech Project Manager will contact the appropriate emergency
response agencies. The nearest medical facilities to the site are the St. Rose Dominican
Hospital and Urgent Care Extra clinic. Maps and directions to these facilities are shown below.

For incidents that are not life-threatening, the affected employee may contact WorkCare
Incident Intervention (888-449-7787) for guidance on first aid and medical treatment. WorkCare
may direct the affected employee to a Chartis (workers compensation insurer)-authorized clinic
for further evaluation of a work-related injury or illness. The authorized doctor offices or clinics
have agreed to accept workers compensation patients without an appointment. The clinic
information is provided below:

Urgent Care Extra
2269 N. Green Valley Parkway
Henderson, NV 89014
Tel: 702-855-0500

Any pertinent information regarding allergies to medications or other special conditions will be
provided to medical services personnel. This information is listed on Medical Data Sheets filed
onsite. If an exposure to hazardous materials has occurred, provide information on the
chemical, physical, and toxicological properties of the subject chemical(s) to medical service
personnel.
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FIGURE 2-1a
ROUTE TO ST. ROSE DOMINICAN HOSPITAL

Hospital Name: St. Rose Dominican Hospital
Hospital Address: 102 E Lake Mead Parkway Henderson, NV
Hospital Fhone Number: (702) 564-2622

Directions to Area Hospital:

Starting from southern side of site
1 Head south on 8th Street
2 Continue south on W Van Wagenen Street towards NV-564 E Lake Mead Parkway (0.4 miles)
3 Tum left at NV-564 E Lake Mead Parkway (1.0 miles)

End: 102 E Lake Mead Parkway, endersun, NV (Destination will be on the left
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FIGURE 2-1b
Route and Directions to Workers Compensation Clinic (Non-emergencies)
Urgent Care Extra
2269 N. Green Valley Parkway
Henderson, NV 89014
Tel: 702-855-0500

1. From site (A), head West on NV-564 W/West Lake Mead Parkway toward West Van Wagenen
Street. (1.1 miles)

Continue onto 1-215. (2.1 miles)

Take exit 3B for Valle Verde Drive. (0.3 mile)

N

B

Keep right at the fork, follow signs for Valle Verde Drive North and merge onto North Valle Verde
Drive. (21. Miles)

5.  Turn Left onto West Warm Springs Road. (0.9 miles).

Turn Left onto North Green Valley Parkway. Site is 0.1 miles.
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Tetra Tech personnel may be working at multiple locations and may not be in close proximity to
each other at the Site. As a result, hand signals, voice commands, and line of site
communication may not be sufficient to alert site personnel of an emergency. The use of cell
phones, two-way radios, or air horns, etc. will be required when work crews are not in line of
sight.

In the event of a utility strike, follow the general and specific utility guidance below:

e Always assume any subsurface pipe or line is live;

e Stop work and remove tools if safe to do so;

e Contact Tronox for guidance if working on leasehold property;

e Contact the emergency number provided if directed to by Tronox;

e Establish a containment perimeter to prevent access by others; and

e Contact the PM and/or TM so they can contact the Client.

Electrical/Telecom e Stop work.

Cable Strike e Evacuate project team to safe location as conditions warrant.

e Recognize that some workers may not be able to immediately
evacuate (e.g., operator seats in excavators are normally electrically
isolated, whereas other parts of the excavator may be energized).
Call the designated Tronox representative.

Call the Emergency Number if Tronox is unavailable.

Provide first aid and summon medical assistance, as needed.
Contact the One Call/utility for guidance if Tronox is unavailable.

Do not allow anyone to enter the area until the electric utility provider
has made the cable safe.

Pressurized Gas e Stop work and leave tools in-place but shut off any operating
Pipeline Strike equipment, including engines.

e Evacuate the immediate area to a safe distance as Site conditions
warrant.

Ensure there are no sources of ignition in the area.

Call the designated Tronox representative.

Call the Emergency Number if Tronox is unavailable.

Provide first aid and summon medical assistance, as needed.
Contact the One Call/utility for guidance if Tronox is unavailable.

Do not re-enter the immediate area until it is safe.

Pressurized Water Stop work, remove tools and confine jetting water if safe, necessary
Main Strike and appropriate to do so.

e Evacuate immediate area.

e Ensure that water flowing away is not creating potential hazards (e.g.,
electrical shorting, flooding, contaminant migration) and where
possible, warn those likely to be affected.

Call the designated Tronox representative.

Call the Emergency Number if Tronox is unavailable.

Provide first aid and summon medical assistance, as needed.
Contact the One Call/utility for guidance if Tronox is unavailable.

Do not re-enter the immediate area until it is safe.
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2.5 Evacuation Routes, Procedures, and Places of Refuge

An evacuation will be initiated whenever recommended hazard controls are insufficient to
protect the health, safety or welfare of site workers. Specific examples of conditions that may
initiate an evacuation include, but are not limited to the following: severe weather conditions; fire
or explosion; monitoring instrumentation readings which indicate levels of contamination are
greater than instituted action levels; Tronox facility emergency alarm; and evidence of personnel
overexposure to potential site contaminants.

In the event of an emergency requiring evacuation, personnel will immediately stop activities
and report to the designated safe place of refuge unless doing so would pose additional risks.
When evacuation to the primary place of refuge is not possible, personnel will proceed to a
designated alternate location and remain until further notification from the Tetra Tech FOL. Safe
places of refuge will be identified prior to the commencement of site activities by the SSO and
will be conveyed to personnel as part of the site-specific training during the project kickoff
meeting and daily tailgate safety meetings. Whenever possible, the safe place of refuge will also
serve as the telephone communications point for that area. During an evacuation, personnel will
remain at the refuge location until directed otherwise by the Tetra Tech FOL or the on-site
Incident Commander of the Emergency Response Team. The FOL or the SSO will perform a
head count at this location to account for and to confirm the location of site personnel.
Emergency response personnel will be immediately notified of any unaccounted personnel. The
SSO will document the names of personnel onsite (on a daily basis) in the site Health and
Safety Logbook or the daily tailgate safety meeting form. This information will be utilized to
perform the head count in the event of an emergency.

Evacuation routes from the site and safe places of refuge are dependent upon the location at
which work is being performed and the circumstances under which an evacuation is required.
Additionally, site location and meteorological conditions (i.e., wind speed and direction) may
dictate evacuation routes. As a result, assembly points will be selected and communicated to
the workers relative to the site location where work is being performed. Evacuation should
always take place in an upwind direction from the site. Windsocks are located at several
locations at the Site. An additional windsock shall be placed near the work area for quick
identification of wind direction.

During an evacuation, decontamination procedures will be performed only if doing so does not
further jeopardize the welfare of site workers. However, it is unlikely that an evacuation would
occur which would require workers to evacuate the site without first performing decontamination
procedures.

For work performed by Tetra Tech within the Tronox-leased area, Tetra Tech will coordinate
with Tronox on the location of appropriate assembly points.

For work performed by Tetra Tech outside the Tronox-leased area (i.e., you are not signed in at
Tronox), project personnel should evacuate and meet at the closest designated assembly point:

o Fiesta (south side of Lake Mead Parkway near Highway 95)

2.6 Emergency Contacts

Prior to initiating field activities, personnel will be thoroughly briefed on the emergency
procedures to be followed in the event of an accident. Table 2-1 below provides a list of
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emergency contacts and their associated telephone numbers. This table must be posted where
it is readily available to site personnel (e.g., job site trailer, field office, or other central and
visible location). Site maps should also be posted showing potential evacuation routes and
designated meeting areas. A copy of the emergency contact list and routes to the nearest
hospital and clinic will be kept in all site vehicles.

Any pertinent information regarding allergies to medications or other special conditions will be
provided to emergency medical services personnel. This information is listed on Medical Data
Sheets filed onsite (Attachment 1). If an exposure to hazardous materials has occurred,
provide hazard information from Table 5-1 to emergency medical service personnel.

The Trust Project Lead shall be contacted immediately in the event of a fatal or serious injury,
an unpermitted environmental release, or any environmental, health or safety incident that is
likely to generate significant publicity or an adverse situation for the Trust.

2.7 Emergency Equipment

A jump tank (large water-filled container for whole-body immersion), first aid kit with burn kit, a
wall-mounted eyewash station or sufficient quantity of eye wash bottles, a spill kit containing
absorbent materials and polyethylene sheeting along with an empty drum and shovel to respond
to small spills, and a 10-pound ABC-rated fire extinguisher will be maintained onsite at all active
work locations and shall be immediately available for use in the event of an emergency. PPE
used in daily activities will serve as the primary defense for all chemical and physical/biological
hazards encountered. Emergency situations surpassing the level of protection offered by the
prescribed PPE will constitute an emergency and require evacuation and notification of the
appropriate response agency.

Emergency equipment that will be brought onsite includes the following:
¢ Industrial type first aid kit with burn kit;
e Tri-class (ABC) fire extinguishers (number and capacity depending on operations);

e Jump tank filled with water for quick rinsing/immersion of irritated or perchlorate-
contaminated skin (for demolition and drilling tasks);

¢ Rinse water in garden pump sprayers or buckets for quick rinsing/immersion of irritated
skin (all Tasks);

e Eye wash stations/bottles; and

e Spill kit consisting of plastic shovels, drums and absorbent materials.
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TABLE 2-1

EMERGENCY CONTACTS
NEVADA ENVIRONMENTAL RESPONSE TRUST SITE

HENDERSON, NEVADA

AGENCY

TELEPHONE

EMERGENCY (Police, Fire, and Ambulance)

9-1-1

City of Henderson Police Department
(Non-emergency)

(702) 267-5000

Fire Department (Non-emergency)

Henderson: (702) 267-2222
Clark County: (702) 455-7311

Trust Project Lead (Andrew Steinberg)

(312) 498-2800

Tronox Contact (John Holmstrom)

(702) 465-6703

St. Rose Dominican Hospital, Henderson, NV

(702) 564-2622

NDEP 24-hour Spill Hotline

Out of state: (775) 687-9485

In-state: (888) 331-6332

Chemtrec

(800) 424-9300

National Response Center (oil/chemical spills)

(800) 424-8802

Poison Control Center

(800) 222-1222

PD, Derek Amidon

(303) 513-6643 mobile
(801) 364-1064 office

PM, Roy Marroquin

(714) 856-4686 mobile
(949) 809-5234 office

Drilling TM, Don Lee

(949) 697-1575 mobile
(949) 809-5000 office

PHSO, Michelle Gillie, CIH, CPEA

(610) 348-7197 mobile
(832) 251-5189 office

WorkCare Incident Intervention

(888) 449-7787

Public Utility Clearance — Nevada One Call

8-1-1
usanorth811.org

Henderson Public Utilities (emergency numbers)

NV Energy Electric — (702) 402-2900
Natural Gas — (877) 860-6020

Call 9-1-1 first

Water — (702) 267-5900
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2.8 Injury / lliness Reporting

All emergency situations require follow-up and reporting. After the initial response (e.qg., first aid,
etc.) to an injury or iliness has taken place or emergency responders have been notified, the
incidence and details of the incident must be properly reported and documented. Within one (1)
hour of occurrence, any occupational injury or illness must be reported to the HSR/Corporate
Health & Safety Director at (610) 348-7197. Attachment | includes the Tetra Tech Incident
Report (Form IR) and the Supplemental Forms A (employee injury or iliness), B (property and
equipment damage, spills and releases) and C (motor vehicle accidents). All applicable reports
must be completed and submitted to the Tetra Tech project manager within 24 hours of an
emergency situation. The project manager will review the report and then forward it to the Tetra
Tech HSR for review. The report must include proposed actions to prevent similar incidents
from occurring. The HSR must be fully informed of the corrective action process to ensure
appropriate and sufficient response measures have been implemented.

It should be noted that “near misses” as well as actual injuries and illnesses should be reported.
By identifying near miss situations, possible recommendations for preventing a recurrence can
be made. Near misses should be reviewed with field personnel during the daily pre-work site
briefing.

2.8.1 TOTAL Incident Reporting System

TOTAL is Tetra Tech’s online incident reporting system. Project staff located in the office may
use TOTAL to directly report health and safety incidents, notify key personnel, and initiate the
process for properly investigating and addressing the causes of incidents, including near-miss
events. An incident is considered any unplanned event. It may include several types of near
misses, events where no loss was incurred, or incidents that resulted in injuries or illness,
property or equipment damage, chemical spills, fires, or damage to motor vehicles.

TOTAL is maintained on the Tetra Tech Intranet site at https://my.tetratech.com/. Once on the
“My Tetratech” site, TOTAL can be found under the Health and Safety tab, Incident Reporting
section, select “Report an Incident (TOTAL)".
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3.0 SITE BACKGROUND

This section provides site background information.

3.1 Site Description

The Site, which is approximately 346 acres in area, is located 13 miles southeast of the city of
Las Vegas in an area of unincorporated Clark County, Nevada surrounded by the City of
Henderson (Figure 3-1). The NERT Site resides in Sections 12 and 13 of Township 22 S,
Range 62 E (Figure 3-2) at 560 West Lake Mead Parkway, Henderson, Nevada, 89015.

The Site is located in an industrial land use area and within the Black Mountain Industrial (BMI)
Complex which includes several facilities owned and operated by a number of chemical
companies. The Site is generally rectangular although certain interior portions are owned and
operated by other companies, namely Lhoist, Western Area Power Administration (WAPA),
BMI, and Titanium Metals Corporation (TIMET). TIMET and Olin Chlor-Alkali have facilities to
the east and west of the Site, respectively.

Groundwater treatment facilities, operated by Envirogen Technologies on behalf of the Trust,
are located within the northwestern portion of the Site. Three lined ponds on the Site receive
process-related wastewater discharges from ongoing Tronox facility operations, and a fourth
lined pond receives extracted groundwater from remediation activities. The Site is traversed
from west to east by a drainage ditch (Beta Ditch) that historically conveyed liquid wastes from
the Site and from neighboring facilities located to the west. The ditch has been re-graded and
channelized into a retention pond and no longer discharges offsite to the east, although the west
end of the ditch continues to receive storm water drainage from the neighboring western
properties.

Another process-related surface impoundment (AP-5 pond) was constructed as a double-lined
impoundment basin in 1983 and was used to contain ammonium perchlorate process waters; it
was removed from service in 2001. After 2001, Veolia Water North America periodically used
Lake Mead water to flush residual solids in the pond to solubilize remaining ammonium
perchlorate into the Site wastewater treatment system. As of July 2014, ENVIRON reports that
the AP-5 pond still contains residual solids.

A total of ten unit buildings (numbered 1 through 10) are aligned in a row from west to east
along the southern portion of the NERT property. Each unit building contains three buildings:
chlorinator building on the north side, cell building in the center, and substation building on the
south side. Four of the unit buildings (Unit 3, 4, 5, 6) are leased from NERT by Tronox (Figure 3-
2). The roof, above grade walls and floors of the Unit 1 and 2 cell buildings have been
demolished, with the basement walls and slabs remaining intact. At Unit 3, only the east half of
Unit 3 cell building has been demolished.

Unit 4 cell building is no longer used and its above-ground structures were demolished in the
mid-2000s. In 2012, the Unit 4 substation building was retrofitted to house an advanced battery
manufacturing process. The Unit 4 chlorinator building is currently used by Tronox primarily for
storage. Tronox currently uses the Unit 5 and 6 buildings for the production of manganese
dioxide. A portion of the Unit 5 cell building is also used for storage.

North of the Unit 4 building Tronox produces boron products within a Boron Plant, and north of
the Unit 5 and 6 buildings Tronox produces manganese sulfate (for use in the manganese
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dioxide production process) within a Leach Plant. A chlorine gas pipeline is suspended along
the south side of the Unit 4 chlorinator building. The pipeline is currently active and will be
decommissioned prior to Unit 4 cell building demolition.

Additional Site buildings include an administration building, a change house, a laboratory
building, a maintenance shop, a steam plant, and various storage buildings. The Site includes
dirt, asphalt, and concrete roads, active utility lines, a gaseous chlorine line, and railroad spurs.
Extensive active and inactive subsurface utility lines are present under the roads and open Site
areas. Residential areas are located north and south of the Site.

3.2 Site History

Historical operations at the BMI Complex (which includes the NERT Site) included magnesium
production by the U.S. government since 1942; production of manganese dioxide, sodium
chlorate, sodium perchlorate, ammonium perchlorate (since early 1950s) and other perchlorates
by Western Electrochemical Company (WECCO); and boron chemicals production by Kerr-
McGee since the early 1970s. The production of boron tribromide, sodium chlorate, and
ammonium perchlorate ceased in 1994, 1997 and 1998, respectively. Perchlorate was
reclaimed at the Site using existing equipment until early 2002.

The Kerr-McGee facility operated from 1951 until 1998 and produced ammonium perchlorate,
sodium perchlorate, magnesium perchlorate, and sodium chlorate. It produced 400 million
pounds (200,000 tons) of perchlorates. The groundwater plume at the Site contains
approximately 20.4 million pounds of perchlorates in 9 billion gallons of water (Sellers, 2006).

The Unit 4 cell building historically contained chlorinators (furnaces) that created molten
magnesium chloride by reacting the magnesium oxide/carbon pellets with chlorine gas at high
temperatures in banks of electrolytic cells, producing magnesium metal by electrochemical
reduction of the molten magnesium chloride. Historically (1945 — 1989), sodium chlorate and
sodium perchlorate were produced by electrolytic processes, which involved the use of sodium
dichromate (hexavalent chromium) on the first floor of the Unit 4 and 5 cell buildings. Historic
reported releases in the Investigation Area include process chemicals leaking to soil through
cracks in the basements of the Unit 4 and 5 cell buildings. Reportedly, the concrete basements
served as sumps to collect process liquor, spillage and wash water. The Unit 4 cell building
process effluents contained high levels of Total Dissolved Solids (TDS), perchlorate, and to a
lesser degree, hexavalent chromium.

Former industrial and waste management practices conduced at the NERT Site, as well as
those conduced on adjacent properties, resulted in impacts to soil, groundwater, and surface
water at the NERT Site and at off-site locations. Potential sources of contaminants to the
groundwater include historical releases of chemicals through cracks in the basement floor of
Units 4, 5, and 6 cell buildings, drainage trenches, and a sump located within the Unit 4 cell
building basement floor, the chemical storage tank located on the west side of Unit 4 cell
building, and the railcar loading and unloading areas south of Unit 4 and 5 cell buildings.

In 2006, Tronox took ownership of the Kerr-McGee facilities and produced electrolytic
manganese dioxide for use in the manufacture of alkaline batteries, elemental boron for vehicle
airbag igniters, boron trichloride for use in the pharmaceutical and semiconductor industries,
and high-strength boron fibers for use in aircraft components and sporting equipment. Tronox
filed for Chapter 11 bankruptcy in 2006 and the NERT took title to the Site in February 2011.
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Tronox currently has a long-term lease for 114 acres of the Site on which it continues its
manufacturing operations.

Depth to groundwater across the Site varies from 27 feet to 80 feet below ground surface (bgs),
with the groundwater at the Unit 4 and 5 buildings area reported to be from 41 feet to 43 feet
bgs. Groundwater flow is to the north-northeast.

The Nevada Division of Environmental Protection (NDEP) has regulatory authority over
environmental activities at the Site. The environmental investigation work proposed in the
vicinity of the Unit 4 and 5 buildings is a component of work being performed across the entire
NERT Site as part of the Remedial Investigation/Feasibility Study (RI/FS) Work Plan (Revision
1) dated January 10, 2014.

Several environmental investigations and remedial activities have been completed at the BMI
Complex property since the 1970s. A chronological summary of investigations and remedial
activities conducted since the 1970s is provided in Section 3.1 of the RI/FS Work Plan
(ENVIRON, 2014a). A summary of previous environmental investigations conducted in the
vicinity of the Unit 4 and 5 buildings is provided below.

A Phase A Source Area Investigation (Phase A Investigation) was conducted by ENSR in 2006.
Two of the soil borings (SA06 and SA07) advanced during this investigation were located in the
vicinity of the Unit 4 and 5 buildings. Soil boring SA06 was located approximately 280 feet north
of Unit 4 cell building and was advanced to a depth of 37 feet bgs. Soil boring SA07 was located
approximately 280 feet north (downgradient) of Unit 5 cell building and was advanced to a depth
of 34 feet bgs. Soil samples were collected at depths of 0.5 feet to 1.0 foot bgs, and at 10 feet
intervals thereafter to depths of 37 feet (SA06) and 36 feet (SAQ07) until groundwater was
encountered.

Compounds detected in soil samples collected from SA06 included: perchlorate (54.1 milligrams
per kilogram [mg/kg] at 35.3-36.8 feet bgs), hexavalent chromium (0.22 mg/kg at 20.3-21.8 feet
bgs), various metals, semi-volatile organic compounds (SVOCSs), volatile organic compounds
(VOCs), dioxins/furans, and radionuclides (ENSR 2008a). Compounds detected in soil samples
collected from SAOQ7 included: perchlorate (113 mg/kg at 10.2-11.7 feet bgs), hexavalent
chromium (0.56 mg/kg at 0.7-2.2 feet bgs), various metals, VOCs, dioxins/furans, radionuclides,
and asbestos (ENSR 2008b).

In 2007, one soil boring was advanced through the basement floor of the Unit 4 cell building by
hand auger to a depth of 17 feet bgs and a soil sample was collected between 15.5 to 17.5 feet
bgs, according to Mr. Kyle Hansen. The soil sample contained a perchlorate concentration of
41.5 milligrams per kilogram (mg/kg, Geotechnical & Environmental Services [GES 2013]. The
soil boring locations and results of perchlorate and hexavalent chromium analyses are
presented on Figure 3 of the Tetra Tech Work Plan.

The Phase B Source Area Investigation (Phase B Investigation) at the Unit 4 and 5 buildings
area was conducted by Northgate Environmental Management in 2009, and included the
advancement of 14 soil borings. The objective of the Phase B Investigation was to further
evaluate the extent of contaminants in the Unit 4 and 5 building areas. The list of analytes for
soil in the Phase B Investigation was expanded to also include polychlorinated biphenyls
(PCBs), organochlorine pesticides (OCPs), total petroleum hydrocarbons (TPH), chlorate,
cyanide, and formaldehyde.
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During the Phase A and B Investigations, the soil sample that contained the greatest
perchlorate concentration was encountered at 18.9-20.4 feet bgs interval (2,970 mg/kg) in soil
boring RSAR7 located between Unit 4 and 5 buildings. The area between Unit 4 and 5 buildings
has undergone remedial soil excavation; however, the excavation was limited to the removal of
the upper six feet of soil due to the presence of underground utility lines (ENVIRON 2013b). The
soil sample collected during the Phase A and B Investigations that contained the greatest
hexavalent chromium concentration was encountered at 25.6-27.1 feet bgs interval (36.4
mg/kg) in soil boring RSARG6 located west of Unit 4 cell building. The soil samples were also
analyzed for chloroform. The soil sample collected during the Phase A and B Investigations that
contained the greatest chloroform concentration (1,300 micrograms per kilogram or pg/kg) was
encountered at 37.9-39.4 feet bgs interval in soil boring SA161 located west of the Unit 4 cell
building.

There are two Shallow WBZ monitoring wells (M-11 and M-12A) located downgradient of the
Unit 4 and 5 buildings. Monitoring wells M-11 and M-12A were installed in 1997 and are
routinely sampled for perchlorate and hexavalent chromium as part of the Site groundwater
monitoring program. Monitoring well M-11 is located adjacent to soil boring SA07 and
approximately 280 feet north (downgradient) of Unit 5 cell building. Monitoring well M-12A is
located adjacent to soil boring SA06 and approximately 280 feet north (downgradient) of Unit 4
cell building. No other groundwater monitoring wells have been installed within the Investigation
Area.

Wells M-12A and M-11 showed perchlorate concentrations of 160 milligrams per liter (mg/L) and
18 mgl/L, respectively, and hexavalent chromium concentrations of 9.1 mg/L and 1.2 mg/L in
May 2014.

Tetra Tech personnel conducted a site visit on October 7, 2014 and on January 27, 2015.
Tronox required the following PPE during the site walk: hard hat, safety glasses, steel toe boots,
and an escape respirator clipped to the waist.
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4.0 SCOPE OF WORK

An environmental investigation in and around the Unit 4 and 5 buildings is planned to evaluate
impacts from former chemical manufacturing operations that may have resulted in a release of
perchlorate, total chromium, and hexavalent chromium to the underlying soil and groundwater.
In order to conduct the environmental investigation, the central portion (Unit 4 cell buidling) and
associated structural supports will be demolished and a ramp will be constructed to allow safe
access for equipment to the basement level floor. The northern structure (Unit 4 chlorinator
building) and the southern structure (Unit 4 substation building) will not be demolished and will
remain intact for Tronox’s continued use. Tetra Tech personnel will manage all aspects of the
Unit 4 cell building demolition and environmental investigation, including review of a
subcontractor demolition safety plan.

Many of the buildings on the Site are known or suspected to contain hazardous materials,
including asbestos-containing materials (ACM), lead-based paint (LBP), PCBs, and mercury. In
addition to these materials, there may also be residual perchlorate, chlorate, VOCs, and/or
chromium impacts from former Site operations. During Site inspections, Tronox personnel have
mentioned the presence of anhydrous perchlorate residue throughout the Unit 4 cell building
basement and have reported that this residue poses a potential ignitability risk. Due to the
potential presence of these materials, a thorough characterization of the building materials for
building waste profiling purposes and Site worker health and safety will be performed prior to
building demolition.

An ACM survey and abatement was reportedly conducted within the Unit 4 cell building by
Tronox in 2008. Abatement included removal of Transite™ (cement asbestos) pipes located
within the cell area. According to Tronox representatives, ACM still remains within and adjacent
to the structure as non-friable surface coatings, buried Transite™ pipes, and insulation wrap on
pipes inside the basement batch tanks, tar-based weather coating on the exterior of the north
adjacent Unit 4 chlorinator building and on the corrugated metal sheeting placed along the
upper portions of the exterior of the Unit 4 chlorinator building. Lead-based paint is also
reported to exist within the structure (e.g., coated structural steel) and may be disturbed during
demolition. Chlorates and chromium may be present in concrete materials.

Yellow staining (suspected hexavalent chromium) of the basement’s concrete ceiling was
observed by Tetra Tech personnel during a site visit in October 2014. Due to the possible
presence of these materials, a hazardous materials assessment will be conducted by qualified
state-licensed asbestos building inspectors, lead inspectors, and other qualified hazardous
materials specialists prior to demolition to identify the material location, condition, classification,
and requirements for safe removal, handling, and disposal prior to and during demolition in
accordance with applicable Federal and state environmental regulations.

This section summarizes the specific tasks that are to be conducted as part of this scope of
work and covered by this HASP. For more detailed description of the planned tasks associated
with this project, refer to the Unit 4 and 5 Buildings Investigation Work Plan (Tetra Tech) and the
Preliminary Demolition Work Plan for the Unit 4 Cell Building (Tetra Tech).

Any modifications (additions or substantive changes) to these specified tasks will be a change in
scope, which will require a review and appropriate modification of this HASP. In such an event,
the PM is responsible for communicating the nature of the change to the PHSO prior to the
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initiation of any onsite activity associated with the scope of work change. The PHSO is then
responsible for assuring that appropriate changes to this HASP are made.

The general scope of work associated with implementing the Unit 4 and 5 Buildings
Investigation Work Plan consists of the following:

Activity Description

1 Advance 4 soil borings to the base of the shallow water-bearing zone (WBZ)
around the perimeter of Unit 4 cell building and collect samples for hexavalent
chromium and perchlorate leaching tests. Collect land survey data.

1 Comprehensive pre-demolition survey of the Unit 4 cell building ground level,
basement, and surrounding area that will be demolished for identification and
sampling of hazardous building materials including asbestos, lead-based paint,
PCBs, mercury-containing equipment, etc. and surficial contamination with
hexavalent chromium (yellow concrete staining) and perchlorate residues.

2 Hazardous building materials pre-demolition abatement after confirmation of
decommissioning of the chlorine gas pipeline (as required by findings of Task
1)

3 Structural engineering and condition survey of Unit 4 cell building to evaluate

and ensure structure stability during demolition phase. Securing and
monitoring of building structures will be performed as needed to prevent
uncontrolled or premature collapse of any structure component.

4 Demolition of the Unit 4 cell building (ground level, concrete pedestals, etc.,
while maintaining the structural integrity of the northern (Unit 4 chlorinator
building) and southern (Unit 4 substation building) portions.

5 Construction of an earthen ramp from the ground surface level to the
basement level of the Unit 4 cell building to allow safe access for construction,
drilling, and other required demolition and environmental equipment. A
temporary equipment access ramp of sufficient width and grade will be
constructed on the west side of Unit 4 cell to allow construction and drilling
equipment access in and out of the basement. Only a portion of the west wall
will be removed to construct the ramp.

6 Advance soil borings along 5 transects through the basement floor of the Unit
4 cell building to a depth of approximately 90 feet below surface level grade.
Targeted source areas include sumps, trenches, chemical storage tank, and
railcar loading/unloading areas.

7 Soil samples will be collected at two-and-one-half foot intervals to total depth
and analyzed for perchlorate, hexavalent chromium, and total chromium.

8 Depth-discrete groundwater samples will be collected within three intervals of
the shallow WBZ.

9 Well construction, development, and groundwater sampling of the newly

installed monitoring wells.
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5.0 HAZARD ASSESSMENT

This section provides information regarding the chemical, physical, and biological hazards
associated with the Site to be investigated and the planned Site operations. Table 5-1 provides
information on potential chemical contaminants, including exposure limits, routes of entry, target
organs and adverse health effects.

5.1 Chemical Hazards

The primary contaminants of concern based on prior extensive soil and groundwater
investigations at the Site include the following:

Metals: arsenic, chromium, hexavalent chromium, manganese, magnesium, uranium;
Perchlorate and chlorate compounds;

Dioxins/Furans;

Hexachlorobenzene;

VOCs/SVOCs/Polynuclear aromatic hydrocarbons (PAHS);

Asbestos-containing materials and debris;

Lead-based paint and debris (paint chips);

PCBs in building materials/equipment; and

Chlorinated pesticides.

Specific information on potential chemical hazards at the site is provided in Table 5-1, including
exposure limits, anticipated exposure routes, and toxic effects. Potential routes of exposure
include dermal (skin and eye) contact and absorption, inhalation, and ingestion. Dermal contact
and accidental ingestion can occur as a result of improper decontamination or PPE usage.
Inhalation can occur as a result of airborne contaminants (either vapors or dusts) generated or
released during site activities. The chemicals may also contaminate equipment, vehicles,
instruments, and personnel.

Tronox has advised Tetra Tech that anhydrous perchlorate residue is present throughout the
Unit 4 cell building basement and that Site workers should avoid puddles that form in the
building after rain events, because the puddles may contain dissolved perchlorate that could
transfer to clothing and could become flammable when dry.

The NDEP has identified the Unit 4 and 5 buildings as potentially one of the most significant
perchlorate and hexavalent chromium source areas for the entire NERT Site. The table below
summarized the maximum perchlorate and hexavalent chromium concentrations in soil beneath
the Unit 4 cell basement and areas around the Units 4 and 5 buildings:

Location Perchlorate Hexavalent Chromium

Unit 4 cell building

basement boring 41.5 mg/kg (15.5-17 feet bgs) NA

SA-32

Between Units 4 and 5 275 mg/kg (35.8-37.3 feet bgs) 9.05 (0-0.8 feet bgs)
RSAR7 2970 mg/kg (18.9-20.4 feet

Between Units 4 and 5 bgs) 1.81 (32.9-34.4 feet bgs)
SA161 West of Unit 4 890 mg/kg (25.8-27.3 feet bgs) | 27.10 mg/kg (25.8-27.3 feet bgs)
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Ammonium perchlorate is classified as a UN Class 5.1 oxidizer which may pose a fire hazard in
the presence of flammable and combustible materials (e.g., paper, clothing, wood, plastics,
fuels, solvents, metals). The material will not burn by itself. When mixed in soil or dissolved in
water, it is not reactive or explosive. Tetra Tech has retained a perchlorate and explosives
safety expert to perform a formal hazardous operations analysis of the planned work tasks to
identify potential risks to Site workers associated with the Unit 4 cell demolition and
environmental investigation, specifically concrete coring through the basement floor and drilling
through the underlying soil. Appropriate mitigation measures that reduce risks to an acceptable
level will be further identified and implemented.

Attachment IV contains hazard communication information on ammonium perchlorate and
other perchlorates, including Safety Data Sheet, Environmental Protection Agency (EPA) Fact
Sheet and other information. Additionally, an Activity Hazard Analysis (AHA) has been
prepared that specifically addresses the potential perchlorate health and safety hazard and
planned control measures for all site operations.

Arsenic has been detected in shallow soils throughout the site and in groundwater downgradient
of the Unit 4 cell building. The table 4 below (extracted from the 2014 ENVIRON HASP) shows
the maximum detected contaminant concentrations in soil and groundwater following soil
remediation activities in 2011. [Note: the permissible exposure limit (PEL)/threshold limit value
(TLV) for hexavalent chromium was listed as NL which is incorrect; the table has been edited to
show the correct PEL]. The shallow groundwater beneath and surrounding the Unit 4 cell
building has shown total chromium concentrations varying from 100 mg/L to 10,000 mg/L and
chloroform concentrations less than 70 micrograms/Liter (ug/L).

Tetra Tech’s Certified Industrial Hygienist performed predictive modeling to evaluate the worst
case airborne particulate concentrations using the maximum detected concentrations of the
metals in subsurface soil; the model indicates that there is potential for manganese, arsenic and
hexavalent chromium particulates (in descending order) to reach the ambient air at levels that
could exceed the respective OSHA PELs during earthmoving operations. Drilling operations
pose a much lower risk of exposure to airborne dust containing the toxic metals.

Due to the age of the Site buildings and electrical equipment, it is likely that PCBs, LBP,
asbestos, mercury and other hazardous materials are present in building materials,
components, interior surfaces, equipment, and debris in partially demolished structures. An
active suspended chlorine gas line is located near the proposed demolition area, which will be
decommissioned prior to Unit 4 cell building demolition.

Hazardous substances used at the Site may include hydrochloric and nitric acids and hexane or
acetone for decontaminating groundwater and soil sampling and measurement equipment,
water test kits, and other materials. The Safety Data Sheets (SDS) included in Attachment V
to this HASP summarize health and safety information for hazardous materials that will be
brought to the site, such as treatment chemicals, laboratory reagents, decontamination
solutions, and sample preservatives.

All containers of hazardous substances must be labeled with the name of the chemical and
appropriate hazard warnings. Employees and contractors who use hazardous substances must
read the labels and know where SDSs are located in case of an emergency.

Exposure to the Chemicals of Concern will be prevented through the implementation of applicable
Tetra Tech safe work practices (Attachment IlI) including avoiding contact with media residues,
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soils, groundwater, etc., working from an upwind location, screening with real-time direct-reading
instruments, use of PPE, minimizing the generation of dust, proper decontamination, and hand
washing prior to conducting hand to mouth activities. Table 5-1 below lists the major
contaminants of concern, the published occupational exposure limits, routes of entry, target
organs, and adverse health effects. There are no occupational exposure limits for perchlorates.

A minimum of two project personnel (the “buddy” system) is required when Level C PPE or higher
(including carrying an escape respirator as contingency) is required to protect against chemical
exposures via inhalation or dermal contact/absorption.

Table 4: Chemicals of Concern

Highest Measured Highest
Environmental Concentration Measured
Chemical Media’ 1E§fore 2011_]-2_01'1 Concentration PELTLV?
Soil Remediation) | (After 2010-2011
Soil Remediation)
Manganese S0 560,000 mg/kg 300,000 mag/kg 0.2 mg/m3
Hexachlorobenzens S0 790 mofkg 300 mgikg 0.002 mg/m3
Arsenic S0 2,000 mglkg 2,000 mgikg 0.010 mg/m”™
56,000 mgikg (S0) |56,000 mgikg (S50O)
Perchiorate S0, GW 18,000 mggng:ém} 18,000 mggﬂ?{GW} NL
DioxindfFurans S0 1,900,000 pgig 73,000 palg ML
Asbestos S0 94 s/samp 58 sisamp 0.1 flee
: SO, GW 140 mgfkg (50 106 mglk 3
Hexavalent chromium P mgfl ?[‘jW'l ) 47 mg.’l%GEm‘} 0.005 mg/m
Various
The most strict
Total Volatile Organic S0 GW 138 mg/kg (SO) 138 maglkg (50) for some
Compounds ' 196.1 mgll (GW) 196.1 magfl (GW) common
compounds are
1 ppm
Notes:

1. Highest concentrations measured as reported above apply to the MERT 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 Chemicalz of Potential Concem {COPCs) that may be present at the site include chlorate,
other metals including rare earth metals, 5YOCs, PAHs, PCBs, petroleum hydrocarbons,
organcchlorine pesticides, organophosphonus pesticides, radicnuclides, and organic acids.
These COPCs are not expected to be a significant factor in potential exposures to field

perzonnel.

! Codes for environmental media: SL=Sludge; GW=Ground Water, SW=5Surface Water, LW=Liguid
Waste; S0=5gil; A=Air, OTH= Other (Specify)

* PEL: Permissible Exposure Limit / TLY: Threshold Limit Yalue, use appropriate PEL which would be
country or state specific or if one iz not available may be from a recognized source.

mg.‘ma: milligrams per cubic meter

mg/l: milligrams per liter
ppm: Parts per million

sisamp: structures per sample
%: Minimum percent allowed for personal entry into a space
HL: Mo limit found in reference materials
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TABLE 5-1
PUBLISHED EXPOSURE LIMITS AND HEALTH EFFECTS
CONTAMINANTS OF CONCERN/BUILDING MATERIALS

Contaminant Exposure Exposure Target Health Effects
Limits Routes Organs
Arsenic PEL/TLV: Inhalation, Liver, kidneys, Ulceration of nasal septum,
(inorganic) 0.01 mg/m?3 Ca skin skin, lungs, dermatitis, gastrointestinal
absorption, lymphatic disturbances, peripheral
IDLH: 5 mg/m? skin and/or system neuropathy, respiration, skin
eye contact, hyperpigmentation.
ingestion
Chromium (Cr TLV: Inhalation, Blood, Irritation respiratory system;
+6 compounds) | 0.01 mg/m3 ingestion, respiratory nasal septum perforation; liver,
insoluble skin and/or system, liver, kidney damage; leukocytosis

0.05 mg/m3 water-
soluble

PEL: 0.005 mg/m3
IDLH: NL

eye contact

kidneys, eyes,
skin

(increased blood leukocytes),
leukopenia (reduced blood
leukocytes), eosinophilia; eye
injury, conjunctivitis; skin ulcer,
sensitization dermatitis

Manganese TLV: Inhalation, Respiratory Manganism; asthenia,
0.02 mg/m3 ingestion system, central | insomnia, mental confusion;
Respirable fraction nervous metal fume fever: dry throat,
0.1 mg/m? system, blood, | cough, chest tightness,
Inhalable fraction kidneys dyspnea (breathing difficulty),
rales, flu-like fever; low-back
PEL: C 5 mg/m3 pain; vomiting; malaise (vague
feeling of discomfort); lassitude
IDLH: 500 mg/m3 (weakness, exhaustion);
kidney damage
Asbestos PEL/TLV: Inhalation, Lungs, Gl tract, | Asbestosis, lung cancer,
0.1 fibers/cc ingestion skin mesothelioma
Excursion Limit:
1.0 fibers/cc (30
minutes)
IDLH: NL
Carcinogen
Lead (inorganic) | PEL/TLV: Inhalation, Eyes, Gl tract, Central nervous system and
0.050 mg/m?3 ingestion CNS, PNS, peripheral nervous system
kidneys, liver, impairment, wrist and ankle
IDLH: 100 mg/m3 blood, gums drop, colic, hematologic effects
(anemia), gum line
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Contaminant Exposure Exposure Target Health Effects
Limits Routes Organs
Perchlorates NL Inhalation, Blood, kidneys, | Skin, nose and eye irritation;
(Ammonium) ingestion, skin, eyes, thyroid gland damage;
skin and eye | respiratory tract | methemoglobin-emia
contact (headache, fatigue, dizziness,

blue color to lips and skin),
breathing difficulty, kidney
damage

Safety hazards:

Flammable in the presence of
shocks, heat, and reducing,
combustible or organic
materials. Extremely explosive
in presence of open flames
and sparks, and shocks, heat,
reducing or organic materials.
Slightly explosive in presence
of acids.

Keep spilled material wet with
water spray.

Eliminate all ignition sources.

Notes:

NL — none listed

mg/m3— milligrams per cubic meter of air

ppm — parts per million

fibers/cc — number of fibers per cubic centimeter of air

Ca — carcinogen

C — ceiling limit

PEL — Permissible Exposure Limit (OSHA)

TLV —TWA — Threshold Limit Value — Time-weighted average (8-hour) 2015 American Conference of
Governmental Industrial Hygienists (ACGIH)

IDLH- Immediately Dangerous to Life or Health - National Institute for Occupational Safety and Health
(NIOSH)

5.2 Physical Hazards

Injuries resulting from physical hazards can be avoided by using SWPs and employing caution
when working in the vicinity of heavy equipment and machinery. Specific SWPs applicable to
the Site are provided in Attachment Il of this HASP. To ensure a safe workplace, the SSO wiill
conduct and document regular safety inspections and will make sure that all Tetra Tech
workers, subcontractors and authorized visitors are informed of any potential physical hazards
related to the site.

The following is a list of physical hazards that may be encountered at the site or may be present
during the performance of site activities.

o Slips, trips, and falls;
e Traffic and heavy equipment hazards (struck by/against/crush hazard,;

e Excessive noise (> 85 dBA);

Tetra Tech 3-30-2015 35




Site Health and Safety Plan Nevada Environmental Response Trust

e Cuts (or other injuries associated with hand tool use);
e Manual lifting/material handling (strain/muscle pulls);
o Ambient temperature extremes (heat stress);

e Pinch/compression points;

e Vehicular and foot traffic;

e Electrical hazards;

e Underground utilities;

e Overhead power lines and structures;

e Power and hand tools;

e Suspended loads;

¢ Rail spurs; and

e Building structure collapse.

Specific hazards are discussed further below, and are presented relative to each task in the
task-specific Activity Hazard Analyses and subcontractor Job Safety Analyses (pending).

5.2.1 Slips, Trips and Falls

During various site activities there is a potential for slip, trip, and fall hazards associated with
wet, steep, or unstable work surfaces. To minimize hazards of this nature, personnel required to
work in and along areas prone to these types of hazards will be required to exercise caution,
and use appropriate precautions (restrict access, guardrails, life lines and/or safety harnesses)
and other means suitable for the task at hand. Site activities will be performed using the buddy
system.

5.2.2 Contact with Underground Utilities

Underground utilities such as pressurized lines, water lines, telephone lines, buried utility lines,
and high voltage power lines are known to be present throughout the work site. Clearance of
underground utilities for each intrusive operation will be coordinated through Tronox.

As an initial step for the subsurface utility clearance, Tetra Tech will provide Tronox with a map
depicting the locations of the planned invasive work and obtain tentative approval of the
proposed investigation locations. After obtaining tentative approval from Tronox, Tetra Tech will
mark the proposed invasive activities in the field. The locations of the proposed invasive
activities will be placed using a hand-held global positional system (GPS) unit or use of a land
surveyor. Following field marking of the proposed activities, Tetra Tech will apply for a Ground
Breaking Permit from Tronox. As part of the Ground Breaking Permit process, Tronox will
review their utility records and identify any potential conflicts that may exist with the locations of
the proposed work. If a conflict is identified, the proposed field location(s) will be adjusted
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accordingly. Following resolution of any subsurface utility conflicts, Tronox will issue the Ground
Breaking Permit.

Once all of the final locations have been cleared and Tronox has issued the Ground Breaking
Permit, Tetra Tech as an additional precaution will retain the services of a geophysical locator to
determine if there are any other underground utility lines (e.g., abandoned or inactive service
utilities) that may not have been identified in Tronox’s records. If geophysical techniques are
not selected as the preferred utility locating method, Tetra Tech may utilize alternate methods to
identify the presence or absence of subsurface utilities, including but not limited to the use of an
air-knife or other utility clearance method. In the event that a buried utility line is identified at a
proposed location, Tetra Tech will work with Tronox to determine if an alternative location is
needed, or if the identified subsurface utility is abandoned and does not pose a risk.

If during field implementation a subsurface structure or utility is identified, Tetra Tech will cease
drilling operations at that location, notify Tronox, and identify an appropriate course of action.
The investigation area clearance procedure described in this section of the Work Plan will be
followed prior to each field mobilization where invasive activities are planned. Safe Work
Practices for Underground Utilities and Tetra Tech’s Ground Disturbance Permit are provided in
Attachment 1.

5.2.3 High Noise Levels

High noise levels can be generated during the operation of heavy machinery and pressure
washers used for decontamination activities. Personnel in the vicinity of operating equipment
shall use hearing protection in the form of ear plugs or ear muffs. An exclusion area boundary
shall be established to delineate where hearing protection is required.

Qualitative monitoring of work areas may be employed by the FOL and/or SSO or field
personnel to determine approximate noise level conditions and the need for hearing protection.
This involves observing a common simple rule of thumb: If one must raise their voice to be
heard by someone who is standing within arm’s length, then noise levels are likely to
exceed 85 decibels. Therefore, hearing protection would be required. The rule of thumb may
be used for short duration or intermittent activities or for activities that have been previously
guantified.

5.2.4 Strain/Muscle Pulls from Heavy Lifting

During execution of planned activities there is some potential for strains, sprains, and/or muscle
pulls due to the physical demands and nature of this site work. To avoid injury during lifting
tasks, personnel are to lift with the force of the load carried by their legs and not their backs.
When lifting or handling heavy material or equipment, use an appropriate number of personnel.
Keep the work area free from ground clutter to avoid unnecessary twisting or sudden
movements while handling loads.

5.2.5 Heat/Cold Stress

The southern Nevada summer climate poses risks of extreme heat, and the risk is increased
with the use of personal protective clothing. Thus, a major concern is the risk of heat-related
illnesses including heat exhaustion and heat stroke (a medical emergency). The SWPs for heat
stress and cold stress address thermal stress prevention and monitoring and are provided in
Attachment II.
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5.2.6 Pinch/Compression Points

Handling of tools, machinery, and other equipment on site may expose personnel to
pinch/compression point hazards during normal work activities. Where applicable, equipment
will have intact and functional guarding to prevent personnel contact with hazards. Personnel
will exercise caution when working around pinch/compression points, using additional tools or
devices (e.g., pinch bars) to assist in completing activities.

5.2.7 Biological Hazards

Biological hazards such as poisonous plants, bites from poisonous or disease-carrying animals
or insects (e.g., snakes, ticks, mosquitoes, spiders, scorpions) are often prevalent at sites that
are being investigated as part of hazardous waste site operations. To minimize the potential for
site personnel to encounter these hazards, nesting areas in and about work areas will be
avoided to the greatest extent possible. Work areas will be inspected to look for any evidence
that dangerous animals (e.g. coyotes) may be present. Based on the planned location for the
work covered by this HASP, encountering wild animals is not a likely probability.

Mosquitos are associated with the risk of contracting West Nile Virus which can cause a brain
inflammation known as encephalitis. The U.S. Centers for Disease Control and Prevention track
the incidence of West Nile Virus through the “dead bird” count at the county/state level.
Mosquito avoidance measures include:

¢ Remove stagnant water and other breeding places for mosquitos;
e Use DEET-containing insect repellent; and
e Avoid working during early morning and dusk when mosquitos are active.

Contact with poisonous plants and bites or stings from poisonous insects are other potential
natural hazards. Long-sleeved shirts (tucked into pants) and long pants (tucked into boots), and
avoiding potential nesting areas, will minimize the potential for exposure. Additionally, insect
repellents may be used by site personnel. Personnel who are allergic to stinging insects (such
as bees, wasps and hornets) must be particularly careful since severe illness and death may
result from allergic reactions. As with any medical condition or allergy, information regarding the
condition must be listed on the Medical Data Sheet (Attachment 1), and the FOL or SSO
notified.

5.2.8 Vehicular and Equipment Traffic

If working in or near streets or roadways, hazards associated with vehicular and equipment
traffic are likely to exist during various site activities and whenever site personnel performed
work on or near roadways. Site personnel will be instructed to maintain awareness of traffic and
moving equipment when performing site activities. When working near roadways, site personnel
will wear high visibility vests.

Tronox has informed Tetra Tech that the rail spur that reaches the Unit 4 and 5 buildings are no
longer active but it is connected to actives lines to the west. No vehicles or equipment should
be parked on or near the unused rail spur as there is a risk that some equipment on the active
rail spurs could accidently migrate down the unused spur.
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5.2.9 Inclement Weather

Project tasks under this Scope of Work will be performed outdoors. As a result, inclement
weather may be encountered especially during the summer months when heavy storms with
flash flooding may occur. In the event that adverse weather (hurricanes, electrical storms,
tornadoes, etc.) conditions arise, the FOL and/or the SSO will be responsible for temporarily
suspending or terminating activities until hazardous conditions no longer exist. Additionally, hot
dry and windy conditions may increase for the risk of fires on site.

5.2.10 Heavy Equipment Hazards

Ensure that workers are thoroughly trained and competent to perform their assigned task with
the equipment used in the investigation. Ensure that back-up alarms are functional on
equipment. Heavy equipment will be subjected to an equipment inspection upon arrival on-site,
daily, and prior to leaving. This inspection may be recorded on the Equipment Inspection
Checklist. The equipment operators and SSO are responsible for the equipment and completion
of the Equipment Inspection Checklist, and that all moving parts are guarded if such parts are
exposed. Check/test all emergency stop controls. Use escort vehicles with flashing lights to
ward and control local traffic when moving large equipment to support area. All manufacturer’s
specifications and limitations will be adhered to. The equipment operators will establish
communication protocol with personnel on the ground, and will maintain awareness of their
surroundings at all times. An exclusion zone will also be established to keep ground personnel
away from heavy equipment.

Tetra Tech SWPs for protection against these physical hazards are provided in Attachment Il.

A minimum of two project personnel (the “buddy” system) is required for the following hazardous
operations or site conditions:

e Electrical work;

o Working over or near water;

e Heavy lifting (pumps and hoses);

e Excavation work;

¢ Instances of extreme heat illness risk;
e Instances of extreme hypothermia risk;

¢ Confined space entry; and

e Working at heights/fall hazard.
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6.0 TASK-HAZARD ANALYSIS

This section serves as the primary portion of the Site-specific HASP and Tables 6-1 and 6-2
have been created to summarize the tasks, hazards, and associated control measures currently
applied on Site and will be modified and incorporated into this document as new or additional
tasks are performed at the Site. The anticipated hazards, recommended control measures, air
monitoring recommendations, required PPE, and decontamination measures for each Site task
are discussed in detail. This table and the associated control measures shall be revised if the
scope of work, contaminants of concern, or other conditions change.

Through using the tables, Site personnel can determine which hazards are associated with each
task at the Site, and what associated control measures are necessary to minimize potential
exposure or injuries related to those hazards. The table also assists field team members in
determining which PPE and decontamination procedures to use based on proper air monitoring
techniques and Site-specific conditions.

PPE selection is determined by the chemical hazard, expected concentrations (in air, soil, or
other media), route of exposure, and availability of appropriate chemical-resistant materials.
Further information is provided in Table 6-2 and Section 5.2.

The applicable Tetra Tech Health and Safety Manual program elements, safe work practices,
and forms are attached to this HASP.

The following tasks have been chosen for a detailed Job/Task Hazard Analysis which lists the
anticipated hazards, and the required control measures including PPE, air monitoring and
decontamination procedures. Some of these tasks are combined in Table 6-2 due to similarity in
task steps, hazards and control measures.

¢ Mobilization/demobilization and non-intrusive surveying/utility clearance;

e Multi-media sampling including soil, groundwater and investigation-derived waste
(IDW);

e Soil boring and well installation, development, removal and closure;
e Hazardous building materials inspection and sampling; and
¢ Partial building demolition and soil ramp construction operations.

Subcontractor work plans, Job Safety Analyses, and other health and safety-related documents
will be submitted for review and incorporated into Attachment VIl when reviewed and approved
by Tetra Tech.

6.1 Air Monitoring

Due to the potential for exposure to airborne concrete dust and soil particulates that may
contain hexavalent chromium, arsenic, lead, manganese and other toxic metals, Tetra Tech will
conduct worker exposure and environmental air (work area perimeter) monitoring during site
assessment, building material sampling, demolition, ramp construction, and soil disturbance
activities using OSHA and/or NIOSH approved sampling methods. Real-time air monitori