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Remedial Action Work
Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

1. Introduction

In accordance with the Performance Work Statement (PWS) dated June 7, 2011,
revised July 20, 2011 (USACE, 2011b), the PIKA International, Inc. (PIKA)/Malcolm
Pirnie, Inc. (Pirnie) Joint Venture (JV), LLC (the PIKA-PIRNIE JV Team) has developed
this Remedial Action Work Plan (RAWP) for the Remedial Action at the Former
Charlotte Naval Ammunition Depot (CNAD) in Charlotte, North Carolina. This
document was prepared under the Worldwide Environmental Remediation Services
(WERS) Contract Number W912DY-10-D0025, Delivery Order Number 0007,
administered by the United States (U.S.) Army Corps of Engineers, Huntsville Center
(USACE) in accordance with the PWS and all applicable USACE guidance and Data
Item Descriptions (DIDs), Federal, North Carolina Department of Environment and
Natural Resources (NCDENR), and local regulations.

The PIKA-PIRNIE JV Team has been tasked under the PWS to implement the
selected remedy, as presented in the Decision Document (USACE, 2011a) approved
on April 18, 2011, for the cleanup of contaminated groundwater at the Former CNAD
complex. This RAWP provides a detailed description of the remedial action and
technical approach. Specifically, in-situ enhanced reductive dechlorination (ERD) will
be used to stimulate biological degradation of chlorinated volatile organic compounds
(CVOCs) in groundwater within the impacted water bearing units that underlie the
Former CNAD complex.

1.1 Site Location

The Former CNAD complex is located in Charlotte, Mecklenburg County, North
Carolina (see Figure 1-1). At the time of operation, the entire CNAD complex
encompassed approximately 2,266 acres of land. This area, now known as the
Arrowood Southern Industrial Park (ASIP), is currently occupied by light industrial and
commercial businesses.

The Former CNAD complex is bound by Cordage Street to the north, ASIP Building 111
to the east, Frito-Lay, Inc. to the south, and Nevada Boulevard to the west.

1.2 Basis of Design

As detailed in the Decision Document, the selected remedy for the Former CNAD
complex includes active ERD treatment followed by passive monitored natural
attenuation (MNA), and post-remedial monitoring to ensure long-term compliance with
Remedial Action Objectives (RAOSs) for select trichloroethene (TCE) in groundwater.

B
Contract No. W912DY-10-D0025, DO 0007 1-1
December 2011



Remedial Action Work
Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

Consistent with the fate and transport modeling presented as part of the Focused
Feasibility Study (FFS) (Science Applications International Corporation [SAIC],
2009), the projected clean-up duration to achieve RAOs following implementation of
the selected remedy is 14 years.

The remedial technical approach involves implementing active ERD treatment in
areas where TCE concentrations are present at concentrations greater than 500
micrograms per liter (ug/L), followed by MNA to achieve the long-term remedial
goals. The active ERD treatment period will include periodic injections of a
carbohydrate solution to provide an organic carbon source to increase the rate at
which naturally occurring bacteria breakdown TCE under anaerobic conditions. The
carbohydrate solution injected in the treatment area will consist of dilute molasses.
The remedial approach includes subsurface injections to address TCE impacts in the
transition zone and bedrock hydrostratigraphic units (HSUs). The hydrogeology and
nature and extent of TCE impacts in each of these HSUs are further detailed in
Section 2 of this RAWP.

1.3 RAOs

RAOs are the desired outcome of the groundwater clean-up action. The following
RAOs for the Former CNAD complex, as specified in the PWS, include:

e Address TCE at concentrations exceeding 500 pg/L in groundwater through
enhanced bioremediation using a dilute molasses solution injections in both

the transition and bedrock zones.

e MNA to reduce volatile organic compound (VOC) concentrations to below the
North Carolina Administrative Code (NCAC) 2L standard 2.8 pg/L;

The RAOs described in this RAWP focus on the design, construction, implementation,
and operation of the in-situ ERD remedial system.

1.4 Work Plan Organization

This RAWP consists of the following sections and guidance documents, provided as
appendices:

1. Introduction — Section 1 presents the purpose of the report, basis of design,
RAOs, and the report organization.

B
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2. Conceptual Site Model (CSM) — Section 2 presents background information,
summarizes previous investigations, and provides site-specific characteristics
for the Former CNAD complex.

3. Remedial Design/Remedial Action — Section 3 defines the remedial design
and construction activities necessary for the implementation of the selected
remedy.

4. Remedial Action Monitoring — Section 4 presents the monitoring well
installation details and monitoring programs for the active, passive, and post-
remedial groundwater monitoring phases.

5. Reporting — Section 5 presents a summary of the reports that will be
submitted during the remedial action.

6. Schedule — Section 6 presents the proposed schedule for implementation of
the remedial action.

7. References — Section 7 lists the references used in this document.

Appendices:

A. Design Drawings

B. Accident Prevention Plan (APP) and Site Safety and Health Plan (SSHP)

C. Sampling and Analysis Plan (SAP) (including Field Sampling Plan [FSP],
Quality Assurance Project Plan [QAPP] , and Data Management Plan [DMPY])

D. Project Management Plan (PMP)

E. Operation and Maintenance (O&M) Plan

F. Investigation-Derived Waste (IDW) Plan

G. Construction Quality Control Plan (CQCP)

H. Groundwater Monitoring Plan
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2. Conceptual Site Model

Understanding the CSM of a site is an important component in optimizing the remedial
system design and implementing the appropriate selected remedy. The development of
the CSM incorporates the history of the site, the hydrostratigraphic framework, the lateral
and vertical extent of the site contaminants, and the processes that control the fate and
transport of the contaminants within the system. The components of the CSM are
summarized in the following sections.

2.1 Site History

In June 1942, the Department of Navy signed a contract with the U.S. Rubber Company
for the construction of 40-millimeter (mm) anti-aircraft ammunition shell loading and
assembly plant in Charlotte, North Carolina known as the CNAD. In 1945, planned
production was cut and operation of the facility was transferred to the U.S. Navy. In 1956,
the Naval Depot status was changed from Maintenance to Inactive. At the time of
operation, the entire CNAD complex occupied approximately 2,266 acres of land. In
1959, the Former CNAD complex was sold to a local partnership and is currently occupied
by light industrial and commercial businesses.

Two areas (1 and 2) of the site were used for the production of 40-mm anti-aircraft
munitions. Area 1 consisted of anti-aircraft ammunition loading lines. This area was
dedicated to the assembly of final rounds and was composed of 22 buildings (See Figure
2-1). The largest of the buildings in Area 1 (1-60 and 1-70) were used for final assembily,
packaging, and shipping of munitions.

The operations carried out in Area 2 were reportedly identical to those conducted in Area
1. Area 2 was also used to process returned ammunition after World War Il. Only Area 2
was used after 1945 for reconditioning of returned munitions. A TCE vapor-degreasing
operation was located on the southeast corner of building 2-30. The unit was used to
remove cutting oil and preservatives from the exteriors of returned shells.

2.2 Previous Investigations

Environmental remediation activities at the Former CNAD are performed in accordance
with the provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 USC 89601 et seq., as amended by the Superfund
Amendments and Reauthorization Act (SARA) of 1986, and to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of
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Federal Regulations (CFR) Part 300 et seq., as amended. The NCDENR concurs with
the selected remedy, as outlined in the Decision Document (USACE, 2011a).

Investigations were conducted at the Former CNAD beginning in the late 1980’s. From
1989 to 1992 a series of Environmental Site Assessments (ESAs) were conducted in this
area. These ESAs included an initial Phase | ESA, which was completed in February
1990 and recommended a Phase Il study be conducted to evaluate the potential
groundwater contamination. Stage 1 of the Phase Il was completed in July 1990 and
Stage 2 of the Phase Il was completed in October 1990. The ESAs identified low levels of
TCE and toluene present in soil and TCE and 1,2-dichloroethane present in groundwater
at concentrations exceeding the Maximum Contaminant Levels (MCL). As part of these
ESAs, a baseline risk/health assessment (BRA) was completed. The assessment only
evaluated groundwater as a potentially complete pathway. Hypothetical future
groundwater ingestion by an industrial worker was considered as part of the BRA, but was
determined to be very unlikely given public water supply in the area. The assessment
determined that the hypothetical risk for groundwater ingestion was 4E-04. This value
exceeded the most commonly used target of 1E-06 but only marginally exceeded the
acceptable range for remediation of Superfund sites (1E-06 to 1E-04). The assessment
also concluded that the HI exceeded a target of 1 (at 2.6) but was below 10. Based on
the calculated risk value above the acceptable range for remediation of Superfund sites,
an applicable or relevant and appropriate requirement (ARAR) analysis was conducted.
The ARAR analysis determined the TCE concentrations in the groundwater exceeded the
State ARAR for groundwater quality standards. This is the basis for conducting remedial
action at the Former CNAD.

Impacts to environmental receptors were also determined to be minimal. In 1992, Stage 3
of the Phase Il Assessment was completed to address areas in the Commerce Business
Park (CBP) located northeast of the Former CNAD and ASIP areas. This phase of
investigation identified TCE in the soil as well as groundwater and identified it as the
primary contaminant in groundwater where former degreasing activities were performed
(Building 2-30).

In 1994, a Phase | Remedial Investigation (RI) (Metcalf and Eddy, Inc. [M&E], 1995) was
conducted that focused efforts in the Former CNAD areas. The RI concluded that soil
was not significantly impacted; however, VOCs were identified in groundwater, specifically
TCE and associated degradation products. Concentrations of TCE were generally
observed to be higher in bedrock samples and in samples collected in Area 2. A
gualitative risk evaluation concluded that groundwater was the most significant exposure
pathway, but was incomplete given the public water supply in use in the area. These
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Phase | RI investigations were not sufficient to complete delineation of contaminants in
groundwater, and a Phase Il investigation was recommended.

In 1999, a Phase Il Remedial Investigation (M&E, 2000) was completed in an effort to
delineate the horizontal and vertical extent of contamination as well as to determine the
geologic and hydrogeologic framework of the shallow and bedrock aquifers. Investigation
activities included the completion of three geophysical surveys (seismic refraction survey,
shear-wave, and electromagnetic survey), borehole geophysical logging, aquifer testing, a
baseline risk assessment, and monitor well installation and sampling. The Phase Il RI
concluded that TCE was the most widespread constituent with the largest contaminant
mass present in the Transition Zone groundwater. Delineation of the horizontal extent of
contamination was also completed with the exception of the southwestern portion of the
plume, in the vicinity of Nevada Boulevard. Contamination was identified to extend
vertically to a depth of approximately 70 feet below ground surface (bgs). The human
health baseline risk assessment concluded that the hypothetical risk for groundwater
ingestion and Health Index exceeded commonly used target values.

In November 2000, recommendations of the Phase Il Rl were implemented including the
collection of additional information to support development of feasibility and pilot studies.
Activities included completion of TCE delineation in groundwater and collection of natural
attenuation data. These investigations resulted in the conclusion that the extent of TCE to
the north was overestimated during previous evaluations. This evaluation also identified a
significant drop in groundwater elevations, particularly in bedrock. This water level drop
was product of both drought conditions in the region as well as the newly installed
production wells, west of the Former CNAD, which were producing approximately 500,000
gallons per day of water to the neighboring facility. Use of the production wells was
discontinued in May 2001 with water levels recovering almost immediately. Investigations
continued including the installation of additional bedrock coreholes, geophysical surveys,
collection of groundwater samples for chemical analyses, additional soil analysis, and a
dense nonaqueous-phase liquid (DNAPL) evaluation. These investigations concluded
that operation of the off-site well field influenced the TCE plume geometry which was
exhibiting concentrations of greater than 2,500 pg/L at depths greater than 100 feet bgs,
with designated areas extending greater than 200 feet bgs. Geophysics concluded that
bedrock was very competent with a small volume of fractures controlling contaminant
migration.

Per the Phase Il RI, a pilot study using a combination bromide tracer and sodium lactate
injection, followed by a monitoring period of 8 months was completed. Results of the
study and subsequent monitoring events were documented in the Site-Wide Groundwater
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Sampling Report for the Future Remedial Design (SAIC, 2008) and the Focused
Feasibility Study for the Former Naval Ammunition Depot, Mecklenburg County, Charlotte,
North Carolina (SAIC, 2009).

2.3 Hydrostratigraphic Framework

The Former CNAD site is located in Charlotte, North Carolina in the Piedmont
physiographic region. The hydrostratigraphic framework beneath the site is composed of
three units, which include the saprolite (shallow), transition zone and bedrock. This
hydrostratigraphic framework is typical of the conditions encountered in the Piedmont and
represents a highly heterogeneous and interconnected series of aquifer units. The
saprolite HSU is characterized by fine grained unconsolidated residuum and saprolitic
soils. The composition of the saprolite HSU is characterized as a low-plasticity clay near
ground surface (M&E, 2000), which grades to an interbedded composition of silty sand,
clay-rich silts, and silty clays (SAIC, 2008). Previous investigation activities at the site
indicate that the saprolite is thin across the site (1 to 20 feet). The fine grained nature of
the saprolite HSU presents a low conductivity unit that
primarily functions as a storage unit, draining in to the
underlying transition zone.

Saprolite: clay rich, relic rock
structures, generally low permeability,
grades inte the Transition Zone

At the base of the saprolite, the soils become more
coarsely grained with larger fragments of partially
weathered rock (PWR) present in a saprolitic matrix.
This zone of partially weathered rock and coarse
grained sand becomes more competent with depth
and is characteristic of highly fracture bedrock with
some weathered zone. The combination of the
coarse gained sands and PWR immediately overlying
the bedrock and the upper portion of the fractured

Bedrock: composed of gabbro | bedrock are defined as the transition zone. The

metagabbro, primary fraclures
localed from 15 {0 90 {eel bgs, and
Iracture densily decreases with
depth. Primary fracture orentation is
inanoerthfsoulh direction.

Contract No. W912DY-10-D0025, DO 0007
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thickness of the transition zone is proportionate to the
thickness of the overlying saprolite and varies as a
function of the shallow fractures present in the
bedrock, the differential weathering patterns along the
top of bedrock, and around the shallow fractures. In
general, the demarcation between the saprolite and
the transition zone is approximately 5 to 8 feet above
auger refusal. The thickness of the transition zone
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related to injection well placement will be further discussed as part of the ERD system
design (Section 3.2.1).

Based on the available site data, the transition zone was identified as serving two roles in
the groundwater fate and transport model. First, the presence fine grained saprolitic soils
intermixed with the coarse sand and PWR provides a reservoir for contaminant mass
storage within this HSU. The second role this unit serves is to provide a pathway lateral
contaminant migration which in conjunction with the interconnection with underlying
bedrock, provides a continuing source of contaminants to the bedrock HSU.

The third HSU located at the site is the fractured metamorphic bedrock, which has been
primarily characterized as a massive medium grained gabbro/metagabbro. The fracture
density in the bedrock decreases with depth, with primary fracture sets observed at
depths ranging from 15 to 90 feet bgs; however, significant water bearing fractures have
been observed in the vicinity of the site at depths up to 600 feet bgs (M&E, 2000). The
primary fracture orientation is in a north/south direction, which was observed from
outcrops near the Site, lineament traces, and bedrock cores (SAIC, 2008).

Groundwater flow directions, and subsequently contaminant migration directions, are
controlled by the characteristics of the bedrock surface and the orientation of the fractures.
Potentiometric maps for the transition zone HSU vary over time, but in general, indicate a
groundwater flow direction to the west. Based on the distribution and orientation of the
TCE plumes, the groundwater flow direction is not controlled solely by the hydraulic
gradient, but is also influenced by the orientation of the fractures and undulations in the
bedrock surface. In addition, groundwater extraction at the well field across Nevada
Boulevard was observed to influence the transition zone wells and plume migration,
further confirming the connection between the transition zone and bedrock HSUs. A
potentiometric map of the transition zone is included as Figure 2-2.

Groundwater flow in the bedrock zone is dominated by the orientation of the north/south
trending fracture sets. The groundwater flow direction based on the potentiometric maps
is to the south along the central portion of the site, but transitions to a western flow to the
west of the site; however, the western portion of the site is largely inferred due to the
resolution of the monitoring well network. This southern component of groundwater flow
was confirmed with the chemical oxygen demand (COD) distribution observed during the
pilot study (SAIC, 2009). The interpretation of the pilot study data along with the
evaluation of groundwater data indicates that the flow at the site is not entirely driven by
the groundwater gradients and is structurally controlled by the fracture orientation. The
most recent potentiometric map of the bedrock surface is included as Figure 2-3.

o "HiER
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The groundwater impacts around the Former CNAD site are in the vicinity of a bedrock
topographic high, which represents an area of groundwater recharge. The vertical
hydraulic gradients in this area are in a downward direction from the transition zone to the
bedrock under ambient conditions. In addition, the vertical gradients in the bedrock HSU
indicate an overall downward hydraulic gradient; however based on the available data for
the bedrock HSU, the magnitude and direction can vary based on location. The natural
flow path of the groundwater from the transition zone to the bedrock is an important
consideration for developing the remedial approach for the site. Reagent injected in the
transition zone will provide indirect treatment of the underlying bedrock as the reagent
naturally distributes post-injection. A similar reagent distribution is anticipated in the
bedrock. The deeper groundwater impacts, although not directly targeted by the injection,
can be indirectly treated by natural groundwater flow in the fracture network which will
enhance reagent distribution and facilitate mixing between treated groundwater and
groundwater within the dilute bedrock plume.

2.4 Nature and Extent of Groundwater Impacts

Historical investigations indicate that the primary constituent present in groundwater is
TCE in the transition zone and bedrock HSUs. Plume maps for both the transition zone
and bedrock HSUs were adapted from the Focused Feasibility Study (SAIC, 2009) and
have been included as Figures 2-4 and 2-5, respectively. The plumes illustrated on these
figures define the areas where concentrations of TCE in groundwater are greater than 500
Mg/L based on the most recent, available laboratory analytical data.

The lateral extent of TCE in the transition zone is characterized by five distinct hot spots
(Figure 2-4). The maximum observed concentration in the transition zone is 6,200 pg/L in
NADMW-58 (SAIC, 2009). The vertical extent of TCE observed to a depth of 42 feet bgs,
but in general, the impacts are at more shallow depths ranging from 10 to 25 feet bgs.

The groundwater impacts in the bedrock are characterized by one large area of impact
centered near SAIC-14 (Figure 2-5). The concentrations of TCE in groundwater in the
bedrock zone were reported at a maximum concentration of 40,000 pg/L and to a vertical
extent of 305 feet bgs (SAIC, 2009).
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3. Remedial System Design

To address the RAOs detailed in Section 1.3, active ERD consisting of two years of
active injection will be conducted following installation of the required system delivery
infrastructure. During this period, performance monitoring will be conducted to collect
the data necessary for optimization of the injection program, to evaluate the
performance of the remedy and transition to the MNA phase of the remedial action.
Following cessation of the active ERD injection program, the remedial action will
transition to a MNA approach to achieve the desired objectives. The following sections
discuss the remedial action program and the details associated with the
implementation and operation of the remedy.

3.1 Selected Remedial Action

The selected remedial action for the Site is a phased approach that utilizes both active
ERD and MNA technologies to meet the RAOs. ERD will be implemented at the Site in
both the transition zone and bedrock HSUs to reduce TCE concentrations to levels that
are amenable to MNA (less than 500 ug/L), following which remedial activities will be
transitioned to MNA to reduce TCE concentrations to less than the NCAC 2L standard.
Design details pertaining to implementation of the remedial action technologies are
presented in the following sections.

3.1.1 ERD

ERD is an engineered bioremediation technique that falls into a class of remedial
actions known as in-situ reactive zone (IRZ) technologies. The ERD technology
involves the periodic delivery of sufficient organic carbon into the target treatment zone
to support the development of reducing conditions within the IRZ. The injected carbon
reagent provides an electron donor to reduce the CVOC constituents to inert end
products (ethene and ethane), thereby achieving the remedial goals. Organic carbon
injections are conducted to achieve four basic goals:

1. Overcome the continuous electron acceptor supply: This includes oxygen,
nitrate, and other electron acceptors that tend to support a more aerobic
microbial community.

2. Produce molecular hydrogen (H,) through fermentation: Molecular H, is a
product of fermentation and is used as an electron donor by dechlorinating
bacteria.
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3. Achieve complete dechlorination of the target compounds: Dechlorinating
bacteria use the hydrogen produced through fermentation as an electron
donor and VOCs as electron acceptors. Hydrogen atoms are substituted for
chlorine atoms in the dehalorespiration process resulting in a sequential
chemical reduction of VOC molecules, which for TCE follows the pathway:

TCE - cis-DCE - VC - Ethene

4. Achieve dissolution of nonaqueous phase contaminant mass: Under natural
conditions, the dissolution of hydrophobic organic compounds is very slow,
allowing groundwater plumes to persist for many decades if the dissolution
rate cannot be enhanced. ERD enhances the dissolution rate of this
contaminant mass and thus making it available for treatment in the dissolved
phase.

The key to successful implementation of ERD is delivering, distributing, and sustaining
an adequate supply of organic carbon donor to create strongly-reducing conditions,
while maintaining the pH above 5. As demonstrated by the ERD pilot test (SAIC,
2009), sufficient volumes of carbohydrate solution can be delivered to the subsurface
to reduce TCE concentrations to below 500 pg/L and achieve complete dechlorination.
Based on the results from the successful pilot test, the PIKA-PIRNIE JV Team has
designed a full-scale ERD remedy for treatment of CVOCs within the transition zone
and bedrock HSUs at the Site. Design details pertaining to system installation and
operation are presented later in this section, and performance monitoring associated
with ERD operations are presented in greater detail in Section 4.

3.1.2 MNA

As defined by the United States Environmental Protection Agency (USEPA) in Office of
Solid Waste and Emergency Response (OSWER) Directive 9200.4-17P (USEPA,
1999), MNA refers to the reliance on natural attenuation processes to achieve site-
specific remedial objectives within a timeframe that is reasonable compared to other
methods. These natural attenuation processes include: physical (dilution, dispersion,
volatilization), chemical (hydrolysis, precipitation), and biological processes that will
reduce the mass, toxicity, mobility, volume, and concentration of compounds in soil and
groundwater. The time required for these processes to lower concentrations to levels
that are protective of human health and the environment varies widely based on the
hydrogeologic system, chemical compounds present, and the applicable remedial
goals. As MNA utilizes naturally occurring processes for site remediation, the USEPA
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requires that MNA strategies are implemented at sites with a low potential for
contaminant migration (USEPA, 1999).

Natural attenuation can be monitored and documented by evaluating trends in VOCs
and by evaluating the geochemical indicators present during biodegradation over a
historical monitoring time period. As stated above, natural attenuation includes
multiple mechanisms that work to reduce contaminants in groundwater systems.
Reductive dechlorination is the primary biological degradation process for CVOCs
under anaerobic conditions, which will be enhanced over the course of the active ERD
program. Following completion of the active organic carbon injection remedy,
anaerobic conditions within the target injection intervals and within the IRZ will sustain
residual biodegradation during the MNA period. In addition, reduction in CVOCs
during the active ERD program will allow MNA mechanisms to facilitate VOC treatment
and accomplish remedial objectives. While advanced dechlorination to ethene
requires relatively strong reducing conditions (sulfate reducing to methanogenic),
continued dechlorination of TCE can occur under less reducing conditions. The MNA
component of the remedial action for the Site is discussed in detail later in this section.

3.2 ERD Groundwater Remedy

Full-scale ERD has been selected to address areas of the Site where TCE
concentrations are present at concentrations exceeding 500 pg/L. The ERD treatment
approach will be accomplished via the installation of the full-scale delivery system
including injection wells, conveyance piping and instrumentation, mixing and delivery
systems and associated telemetry monitoring equipment. Following installation, full-
scale injection activities will be conducted on a quarterly basis for a period of two years
to deliver the organic carbon reagent into the subsurface to promote treatment. This
section presents the design of these system components in addition to injection start
up and operation, and permitting activities.

3.2.1 System Design

The ERD system is designed to provide treatment of both the transition zone and
bedrock HSUs and achieve RAOs. Design parameters necessary for the ERD system
are based on the CSM as discussed in Section 2 and IRZ design concepts. The
details of the different design components are discussed in this section.
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3.2.1.1 Transition Zone

To address the highest TCE impacts (>500 ug/L) in the transition zone HSU, fifty-three
(53) injection wells will be installed in the transition zone (Figure 3-1). Injection well
locations are proposed to address the four identified plume areas where TCE
concentrations greater than 500 ug/L have been observed. Well locations will be
installed in nine transect lines oriented approximately north-south or perpendicular to
groundwater flow direction in the transition zone. Injection wells in each transect will
be spaced approximately 35-feet apart in order to achieve complete lateral distribution
and coverage based on the expected organic carbon ROI. Prior to installation of the
proposed injection lines, the baseline groundwater sampling event will be completed to
confirm the orientation of the injection well network. In addition to this, an iterative well
installation process will be applied in which select wells from each injection line will be
sampled during the drilling period to confirm transect position and orientation. The
groundwater samples will be analyzed for VOCs only to provide data to support the
adaptive design of the injection well transects. The sample methodology will be the
same as the methodologies utilized in the baseline, performance monitoring events
(Appendix C-1).

Each injection well will be installed to an approximate total depth of 25 feet bgs with a
17 foot screened interval from 8 to 25 feet bgs. Each well will be installed via hollow
stem auger and air rotary drilling methods and constructed out of 2-inch diameter
Schedule 80 polyvinyl chloride (PVC) casing with stainless steel wire-wrapped well
screens. A coarse sand pack will be installed to 2 feet above the top of screen; 2 feet
of fine sand will be placed on top of the coarse sand pack to separate the sand pack
from the well seal. The remainder of the well annulus will be sealed with a neat
cement grout. Grain size analysis will be performed on the designated transition zone
monitor wells installed and used to confirm design of the appropriate filter pack of the
transition zone injection wells. All final well construction details will be determined in
the field.

As detailed above, the actual locations of the injection wells will be revised as needed
based on results of the baseline sampling event and following review of results
collected during the iterative well installation sampling activities. The current
orientation of the treatment areas is based on data collected during 2006 or earlier, and
the iterative program will be designed to increase delineation within these areas and
ensure that the injection wells are positioned to achieve maximum remedial benefit.
Therefore, the well locations presented on Figure 3-1 are subject to change based on
the results of the baseline monitoring event, the well installation sampling program, and
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revisions to the CSM. This baseline monitoring event will be conducted prior to the
installation of the injection wells in the transition zone. In addition to the above,
subsurface conditions and existing Site constraints may require adjustment of the
proposed injection well locations. The proposed layout for the transition zone injection
wells and distribution system is included in Appendix A — Drawing C1.

3.2.1.2 Bedrock

To address the greatest TCE impacts (>500 ug/L) in the bedrock HSU, twenty-five (25)
injection wells will be completed in bedrock (Figure 3-2). Injection wells will be
installed along three transect lines oriented from east to west and perpendicular to the
bedrock fracture planes and understood groundwater flow direction in bedrock. Based
on results of the pilot test, injection wells in each transect will be spaced approximately
80-feet apart in order to achieve complete lateral distribution and coverage based on
the expected organic carbon radius of influence (ROI).

Each injection well will be installed to an approximate total depth of 100 feet bgs with a
screened interval from 25 to 100 feet bgs. Each well will be installed via hollow stem
auger and air rotary drilling methods. A 6-inch PVC casing will be installed from
ground surface and through the transition zone to avoid interconnection of the HSUs.
The borehole will then be advanced to the terminal depth and the well will be
constructed out of two-inch diameter Schedule 80 PVC casing with stainless steel wire-
wrapped well screen. A coarse sand pack will be installed to 2 feet above the top of
screen; 2 feet of fine sand will be placed on top of the coarse sand pack to separate
the sand pack from the well seal. Similar to the transition zone injection wells, the
remaining well annulus will be sealed with a neat cement grout. All final well
construction details will be determined in the field.

As detailed above, the location of the injection well transects are subject to change
based on subsurface conditions or other unanticipated field conditions, drilling or
property access or CSM updates based on results of the baseline monitoring event.
The layout of the bedrock injection well locations and distribution lines are presented
on Appendix A — Drawing C1.

3.2.1.3 Piping Layout
The conceptual locations of the injection wells, manifolds, and conveyance piping are

presented on Figures 3-1 and 3-2 for the transition zone and bedrock injection well
networks, respectively. Approximately 6,500 linear feet of individual 1-inch diameter
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subsurface conveyance piping will be installed from the wells to one of the seven
remote distribution manifolds located across the Site (Appendix A, Drawings C1 and
PID2). Each of the seven remote distribution manifolds will be installed in a
subsurface, traffic-rated concrete vault, and will contain individual totalizing flow meters
and pressure gauges required to monitor injection flow rates and wellhead pressures
during injection events. Each manifold will be connected to one of the two treatment
systems (i.e., north and south of the railroad tracks) via 2-inch diameter conveyance
lines that will transport the injection solution to the injection wells. All conveyance
piping will be installed in trenches and backfilled with native soil removed from the Site.
Where necessary, sections of the delivery piping will be installed via horizontal boring
underneath railroad spurs or roadways to connect the reagent delivery lines to injection
wells located between the two rail spurs (injection wells IW-44 through IW-53) or
across Cordage Street, (IW-1 through IW-11, IW-14).

The locations of the conveyance piping depicted on the design drawings is based on
the current injection transect locations and current understanding of site constraints.
During system installation, the selected locations of the conveyance piping may be
revised as needed based on subsurface conditions encountered, existing Site
constraints or based on revisions to the injection transects identified during baseline
groundwater or well installation sampling activities.

3.2.1.4 Injection System

Two injection systems will be used to facilitate mixing and delivery of the organic
carbon solution during injection events. A unigue injection system will be constructed
and positioned on each side of the railroad tracks to minimize the required extent of
horizontal boring beneath the railroad during conveyance piping installation. Each
injection system will consist of injection equipment including injection and mixing
pumps, tanks to store dilution water and the bulk organic carbon solution, and electrical
control and remote telemetry equipment. Detailed engineering drawings for the ERD
injection system are included in Appendix A; the different components of the injection
system are presented below.

3.2.1.4.1 Injection Systems

Two injection systems will be utilized at the Site. One of the systems will be positioned
north of the project site and in between the Arrowood IIl and Arrowood 1V buildings.
The other injection system will be positioned on the south side of the Site, in a large
grassed area. Each system will be maintained in a secure condition using chain link
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fence or other approved methods. The approximate location of these two systems
during the active ERD injection program is presented on Figures 3-1 and 3-2.

The northern injection system will be used to deliver the organic carbon solution to all
bedrock injection wells (BIW-1 through BIW-25) as well as the northern four transition
zone injection well transects (IW-1 through IW-30). Connection to an existing 8-inch
water main located along Cordage Street will be established and will be connected to
the northern system via subsurface piping. This water supply will provide the
necessary dilution water to facilitate mixing and delivery of the organic carbon solution
during the injection program.

The southern injection system will be used to deliver organic carbon solution to all
transition zone injection well transects south of the railroad (IW-31 through IW-53).
Conveyance piping from this system will be constructed to support injection solution
delivery to the dedicated distribution manifolds. Piping will be trenched into the
subsurface and will include horizontal boring underneath the railroad in the vicinity of
well NADMW46 (Figure 3-1). Water supply for this mixing trailer will be supplied by an
existing 8-inch water main south of the Site along Nevada Boulevard.

Solution delivery from each injection system will be conducted independently and
semi-automated mixing will be facilitated by operators. Each semi-automated injection
system will consist of a substrate storage tank, dilution water equalization (EQ) tank,
pumps, in-line mixer, filtration system, flow meters, pressure gauges, and valving
(Appendix A, Drawing PID1). Water connections will be made to each of the injection
systems from the two existing municipal water supplies available in the vicinity of the
Site. Potable water from these water connections will be directed to an EQ tank
staged within each of the injection systems conex boxes to ensure a constant water
supply during injection events.

Water pumped from the EQ tank will be pumped to an in-line static mixer to achieve an
approximate 1 percent dilute molasses by volume, organic carbon injection solution
(Appendix A, Drawing PID1). Molasses will be pumped concurrently to the in-line
mixer via a positive displacement molasses transfer pump. Once mixed, the dilute
molasses solution will be pumped through two bag filters arranged in parallel to
remove any potential solids or particulate material and to prevent fouling of the
injection wells. The injection solution will then be routed to a manifold that controls
delivery to each dedicated headers for the individual distribution manifolds vaults.

3.2.1.4.2 Molasses Handling and Storage
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During each injection event, it is anticipated that approximately 21,000 gallons of 100
percent feed-grade molasses will be delivered to the Site via tanker and offloaded to an
11,000 gallon external vented and jacketed carbon storage tanks staged adjacent to
each injection system. Each tank will be connected via heat traced pipe to the
associated conex box that houses the injection system equipment and controls.
Additional deliveries of molasses will take place, as necessary, over the course of each
injection event. Based on performance observations (e.g., required injection volumes
to achieve complete distribution within the transition zone and bedrock geologies,
required injection wells included in the program to achieve RAOs), the total volume of
molasses may be adjusted over time. These adjustments will be conducted to
optimize remedial performance and ensure focused operation of the injection system.

3.2.1.4.3 Molasses Concentration

A 1 percent molasses solution (by volume) will be used for injections at the Site. This
concentration may be adjusted based on the operational parameters (total organic
carbon [TOC] concentration and pH) and performance monitoring data (VOC
concentration and treatment extent) observed within the treatment area (detailed in
Section 4). During each injection event, the pump supplying the bulk molasses
solution and the flow rate of the water supply line will be adjusted as necessary to
facilitate mixing of the required injection solution. Flow totalizers on each of these
supply lines will be monitored to ensure the design mixing strength is achieved and
grab samples will be collected during each injection event to confirm the actual injected
TOC strength.

3.2.1.4.4 Injection Area Logistics

During each injection event, approximately 2,086,000 total gallons of 1 percent (by
volume) molasses solution will be delivered to the 53 transition zone and 25 bedrock
injection wells. Based on a review of the pilot test data, it is anticipated that
approximately 12,000 gallons and 58,000 gallons will be injected into the transition
zone and bedrock zone wells, respectively. Over the course of remedial operations,
data collected from the performance monitoring well network will be used to confirm the
required injection volumes and ensure that sufficient TOC distribution is being achieved
to promote treatment. Based on these results, the target injection volumes will be
adjusted, as needed. The injection solution will be delivered to each well via the two
injection systems, conveyance lines, and distribution manifolds (Appendix A —
Drawings PFD1 and PID1).
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Injection events will be conducted over the course of active remedial operations within
the limits of the available water supply. Using the design injection flow rates provided
in the FFS (1.5 gallons per minute [GPM] for transition wells and 6 gpm for bedrock
wells), anticipated water supplies of 195 GPM and 35 GPM would be required for the
northern and southern injection areas, respectively. Based on previous discussion with
the Charlotte Mecklenberg Utilities Department, the Cordage Street water supply line
(north injection system) has an available flow of 70 GPM and the Nevada Boulevard
water supply line has an available flow of 100 GPM. Based on the dilution water
required for continuous operation of the northern and southern injection systems, it is
anticipated that injections within the northern area will be separated into three different
groups of injection wells. Under this arrangement, injections would proceed within the
first set of wells until the target injection volume is achieved, following which flow
controls would be reconfigured by operators to facilitate injection into the subsequent
set of wells. Within the southern area, based on the estimated dilution water supply
required (35 GPM) and the available water source (100 GPM), injection into all
southern injection wells will be conducted simultaneously. Specific groupings of wells
may be adjusted over the course of the program to optimize overall efficiency.

It is anticipated that injection events will be conducted on a quarterly basis, but this
frequency may be adjusted based on the observed longevity of TOC within the
subsurface, washout of the TOC from the injection area, and the required dosing
frequency to achieve the remedial objectives. TOC samples collected during the
performance monitoring events (detailed in Section 4) will be used to evaluate the
required injection frequency and adapt the injection program, as necessary. Operation
of typical IRZ systems relies on sustaining TOC concentrations above baseline levels
to promote development of reducing conditions and support dechlorination. Therefore,
performance monitoring data will be used to adapt the injection frequency and total
injection volumes over the course of the active injection program to ensure optimal
remedial performance.

3.2.2 Injection Startup and Operation

Active injections will begin once the full-scale system mixing and delivery infrastructure
has been installed and connected to the potable water supply lines. As part of
startup/shakedown procedures, system piping, valves, and conveyance equipment will
be checked for leaks and proper operation. System controls required for semi-
automated mixing will be tested under the range of expected operating scenarios and
trouble-shooting will be conducted when necessary.
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Once the mixing and injection systems are determined to be operating properly,
concentrated organic carbon solution will be delivered to the Site and offloaded to the
holding tanks staged next to the two injection trailers. The following chronology details
the activities that will be performed prior to and during each of the injection events:

The concentrated organic carbon solution will be delivered before each
quarterly injection event and offloaded to the external vented and jacketed
carbon tanks. Additional molasses deliveries will be conducted as necessary
over the course of each injection event.

Molasses will be pumped from the external storage tank via a positive
displacement molasses transfer pump and dilution water will be pumped from
the EQ tank. Automated flow control will ensure that pumping rates achieve
the desired TOC injection concentrations via in-line mixing. The 1 percent
dilute molasses solution will then be routed through the bag filters and
delivered to the injection manifolds (Appendix A, Drawing PID1).

During injection, periodic flow readings will be collected from both the
conveyance headers leaving the injection systems and from the individual
injection lines. Flow meters on each injection line will be used to monitor the
flow rate to each injection well and determine when the target volume has
been achieved. The total cumulative volume of injection solution delivered to
each distribution manifold will be determined using totalizers installed on each
distribution line (Appendix A, Drawing PID1). The total volume and flow rates
for each individual injection well will also be verified within the distribution
manifold (Appendix A, Drawing PID2). The flow rates for each of the injection
wells will be compared to the total volume pumped from the batch mixing tanks
to confirm accuracy.

Once the target volume of solution has been delivered to all injection wells,
potable water from the water supply will be routed through the conveyance
lines to rinse residual molasses solution from the mixing system and flush both
the delivery piping and injection wells. These activities will be conducted to
ensure the long-term integrity of the delivery system and ensure that residual
organic carbon solution is not present within the mixing components or
individual delivery lines. It is estimated that approximately 50 to 100 gallons
will be required for per well for complete system flushing, but these volumes
may vary based on visual observations during operation. The system is
designed so that the clean water flush will include both concentrated organic
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carbon solution holding tanks and the batch tank. A sufficient volume of water
will be rinsed through the molasses storage tanks, batch mixing tanks and
conveyance infrastructure such that clean water arrives at the injection wells at
the end of the rinsing cycle. The clean water flush will remove residual
molasses solution from the system and thereby ensure the longevity of the
distribution infrastructure and prevent molasses fermentation within system
components.

The relevant injection logs, component specifications, and operational procedures for
injection and operational monitoring are included in greater detail in the O&M
Plan/O&M Manual (Appendix E).

3.2.3 Permitting
3.2.3.1 Underground Injection Control (UIC) Permitting

While an UIC Permit for the proposed ERD injections is not required for Superfund
Projects under the North Carolina Administrative Code, it is required that the RAWP be
technically reviewed and approved by the NCDENR UIC Program prior to any activities
at the Site. To meet these requirements, a copy of this RAWP, a draft UIC Permit and
supporting documentation has been prepared and forwarded to the NCDENR UIC
Program for review. No injection activities will be initiated without prior approval from
the NCDENR UIC Program.

3.2.3.2 Access Agreements

Prior to implementation of any remedial activities, access agreements will be obtained
for the project Site and all properties where remedial activities are proposed.
Agreements will be obtained by the USACE. These agreements will be maintained as
necessary throughout the duration of activities associated with the groundwater
remedy.
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4. Remedial Action Monitoring

The scope of work detailed in the PWS provides an organized structure for the
completion of remedial action monitoring associated with ERD activities at the CNAD
site. Monitoring activities have been broken down into a baseline groundwater
monitoring event, eight performance monitoring events, and eight MNA monitoring
events. Details of each type of monitoring event are provided in the sections below.

The monitoring program will focus on sample collection from existing and proposed
monitoring well locations. With the exception of groundwater samples collected during
the iterative well installation process, samples will not be regularly collected from the
injection well network. The routine addition of the carbon substrate solution into the
injection wells will result in dilution of any samples collected. For performance
monitoring purposes, well locations positioned at variable distances from the injection
well network will be used to evaluate treatment extent and to collect operational
parameters to optimize ERD operations.

4.1 Monitoring Well Installation

A total of 11 new monitoring wells will be installed at the Former CNAD facility to
expand the existing monitoring well network and provide sufficient well locations to
monitor ERD progress. Six monitoring wells will be installed within the bedrock zone
and five monitoring wells will be installed in the transition zone, as defined in the CSM.
Monitoring wells will be completed similar to the construction detail outlined in the FFS
(SAIC, 2009):

® Bedrock monitoring wells — 250 foot total depth with a screened interval from
230 to 250 feet bgs.

® Transition zone monitoring wells — 25 foot total depth with a screened interval
from 15 to 25 feet bgs.

®* Each well will be constructed with a 2-inch diameter stainless steel screen with
Schedule 80 PVC risers and will be completed with a flush mount well vault.

It should be noted that the construction of each well may vary from the specification
listed above in order to provide monitoring wells that are located entirely in the intended
HSU. Total depth, screened interval, and final well construction will be based on field
conditions and be determined by the site Geologist. Adjustments will be made based
on the expected variations in depth and thickness of the partially weathered rock layers
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encountered within the Transition Zone. The locations of the proposed monitoring
wells are shown on Figure 4-1.

4.2 Baseline Monitoring

The baseline groundwater monitoring event will be conducted after completing
installation of the 11 new monitoring wells. The baseline monitoring event includes the
sampling and analyses of 32 monitoring wells for field parameters (pH, specific
conductance, temperature, dissolved oxygen [DO], oxidation-reduction potential [ORP],
and turbidity), VOCs, light gases (methane, ethane, ethene), TOC, and biogeochemical
parameters (nitrate, total and dissolved iron, sulfate, alkalinity). Samples will be
collected in accordance with the procedures outlined in the SAP, included as Appendix
C to this Work Plan. A summary of the baseline groundwater monitoring event is
included as Appendix H.

4.3 Performance Monitoring (Events #1 through #8)
4.3.1 Performance Monitoring

Each performance monitoring event will be initiated approximately 60 days after its
associated ERD injection event. Laboratory analytical data will be used to gauge the
effectiveness of the ERD injections and to provide a constant feedback loop between
the injection program and operational data. Data collected during each performance
monitoring event will support decisions pertaining to potential modifications to the
reagent strength, injected volumes, or injection frequency over the duration of the
active ERD period. The SOW for each performance monitoring event will be consistent
and includes:

® Groundwater sample collection from a network of 20 monitoring wells in
accordance with the SAP, provided as Appendix C to this Work Plan;

® Submittal of samples for laboratory analysis including VOCs, light gases
(methane, ethane, ethene), and TOC; and

® Field monitoring with a hand-held device for field parameters including pH,
ORP, specific conductance, temperature, and DO.

Over the duration of the injection program, additional monitoring wells not included in
Appendix H may replace or be used to supplement the proposed monitoring program,
as necessary. Based on the results of the performance monitoring, modifications may

B
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be made to both the ERD injection (volumes, locations) and the Performance
Monitoring (hnumber of wells, locations monitored, parameters monitored). Note, that
significant deviations from the proposed Performance Monitoring will be submitted to
the USACE and NCDENR with justification for approval prior to implementation.

4.3.2 Methane Monitoring

Methane monitoring will be conducted to evaluate the potential risk associated with
vadose zone methane concentrations. The development of reducing conditions within
the injection areas and the subsequent increase in dissolved-phase methane
concentrations may potentially result in increased methane at the groundwater
interface. While vapor phase methane attenuates readily under aerobic conditions, the
proposed monitoring program will be used to confirm that methane present in the
vadose zone does not represent a vapor intrusion risk. Six soil gas probes will be
installed in the vicinity of occupied buildings (See Figure 4-1) where the potential for
methane generation is the greatest as a result of ERD activities. Sampling activities
will initially be conducted during each injection and monitoring event using a landfill gas
meter over the 2-year time frame in which injection and monitoring events are ongoing.
After completion of the eighth ERD injection event, the frequency of methane
monitoring may be reduced, based on the results of previous monitoring activities.
During the MNA program, it is anticipated that methane monitoring would be reduced
to coincide with groundwater monitoring activities on a quarterly basis. Should
monitoring results indicate that vadose zone methane concentrations are not
increasing as a result ERD activities, the methane monitoring program may be reduced
in frequency or discontinued.

4.4 MNA Monitoring

MNA monitoring will be completed on a quarterly basis for a period of 2 years (8
groundwater monitoring events) following the completion of ERD injection events and
performance monitoring activities.

The monitoring well network will consist of 32 monitor wells, similar to the well network
utilized during the Baseline Groundwater Monitoring Program (Appendix H). Samples
will be collected and analyzed for VOCs, light gases, and TOC. While the anticipated
monitoring network is presented in Appendix H, the well network will potentially be
refined following completion of the ERD injection activities. This will ensure selection of
the most efficient monitoring well network to provide supporting data to validate the
effectiveness of both the ERD and MNA technologies.
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Figure 4-3

Proposed Transition Zone Well Construction Detail
Former CNAD - Charlotte, North Carolina

Ground Surface

Saprolite

Transition zone

4 8-inch diameter flush-mounted manhole encased in
a 2-foot by 2-foot by 6-inch thick concrete

10-inch diameter drilled hole (drilled with 6.25-inch ID HSA)

<— 2-inch diameter, Schedule 80 PVC

<— Grout (Portland Type 1)

<— - screened interval from 15 to 25 feet bgs*
- Well screen material: 2-inch, 304 stainless steel, 0.01 wire-wrapped
- #1 filter sand from 13 to 25 feet bgs
- very fine sand from 12.5 to 13 feet bgs
- bentonite seal from 10.5 to 12.5 feet bgs
- neat Portland Type 1 cement to surface

,KK— 6-inch transition zone borehole (drilled with 6-inch diameter air rotary bit)

Total depth 25 ft bgs*

* All depth measurements are subject to change based on field conditions.

Not to scale
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Figure 4-4
Proposed Bedrock Monitoring Well Construction Detail
Former CNAD - Charlotte, North Carolina

<~ 12-inch diameter flush-mounted manhole encased in
a 3-foot by 3-foot by 6-inch thick concrete pad

Ground Surface

Saprolite 14-inch diameter drilled hole (drilled with 10.25-inch ID HSA)

Outer surface casing,
6-inch diameter, Schedule 80 PVC

Transition Zone Grout (Portland Type 1)

Base of surface casing estimated at 25 ft bgs*

2-inch diameter, Schedule 80 PVC

Grout (Portland Type 1)

Bedrock 6-inch bedrock borehole (drilled with 6-inch diameter air rotary bit)

- screened interval from 230 to 250 feet bgs

- Well screen material: 2-inch, 304 stainless steel, 0.01 wire-wrapped
- #1 filter sand from 228 to 250 feet bgs

- very fine sand from 227 to 228 feet bgs

- bentonite seal from 225 to 227 feet bgs

- neat Portland Type 1 cement to surface

*Total depth 250 ft bgs

* All depth measurments are subject to change based on field conditions.
Not to scale.
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5. Reporting

After each monitoring event (baseline and performance monitoring), a report will be
prepared to document the activities completed, to provide a summary of the most
recent analytical data and to provide a summary of subsequent phases of work.

5.1 Baseline Monitoring Report

Following completion of monitoring well installation and the baseline groundwater
sampling, a Baseline Monitoring Report will summarize activities completed at the
CNAD site up to and including the baseline groundwater monitoring event. The
Baseline Monitoring Report will summarize the following activities:

e Installation of 11 new monitoring wells in the transition zone and bedrock zone.
Information provided will include soil boring logs, well construction detalils, site
maps, and well development data;

e |IDW disposal documentation including field notes, waste profiles, and disposal
manifests;

¢ Installation of six methane monitoring points and baseline methane monitoring
results;

e Summary of site-wide groundwater elevations and potentiometric maps
developed for the transition zone and bedrock zone;

e Summary of baseline groundwater monitoring field activities completed,
including field notes, results of field parameter monitoring and sample
collection;

e Summary of laboratory analytical results. Particular focus will be placed on
TCE and establishing plume delineation prior to implementation of the injection
system; and

e Conclusions including any potential modifications necessary to the proposed
ERD system layout that may be necessary as a result of new information
obtained.

e
Contract No. W912DY-10-D0025, DO 0007 51
December 2011



Remedial Action Work
Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

5.2 Remedial Action Report

The Remedial Action Report (RAR) will be prepared and submitted following
completion of the remedial system construction and initiation of the first ERD injection
event. The report will be prepared in order to certify that all elements in the RAWP
have been completed. Elements of the report are as follows:

®* The RAR will provide a project summary including the monitor and injection
well installation activities, ERD injection system construction activities, and the
initial ERD injection event. The report will include field notes, documentation
of construction, and any deviation from the proposed design;

®* Updated schedule of completion detailing the ERD injection schedule,
monitoring schedule, and reporting schedule;

® As huilt drawings, stamped by a Professional Engineer, (PE), showing all
pertinent items associated with the remedial system at the site.

5.3 Performance Monitoring Report

Each Performance Monitoring Report will document the performance monitoring
activities detailed in Section 4.3. Performance Monitoring Reports will be prepared and
submitted on a quarterly basis, following receipt, review, and evaluation of groundwater
laboratory analytical results, for a period of 2 years (8 reports total). Reports will
include the following:

®* Summary of field activities completed, including an ERD injection summary
table, completed field forms, IDW disposal manifests, and discussion
regarding significant O&M activities;

® Evaluation of groundwater flow including potentiometric surface maps and a
tabular summary of water levels collected during the performance monitoring
events;

® Key observations pertaining to operational ERD parameters including TOC
and methane;

® Evaluation of TCE concentrations including isocontour figures, tabular
comparison of TCE concentrations to historical values;
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® Evaluation of ERD processes including graphical summary of CVOC parent
and daughter product concentrations, TOC, methane, and pH trend plots over
time;

® Results of methane monitoring;

® Laboratory analytical data, corresponding chains of custody, and data
validation reports; and

® Recommendations for modifications to the remedial action tasks including the
ERD injection program and the groundwater monitoring program.

5.4 Annual MNA Monitoring Report

After completion of ERD injections, a MNA program will be implemented to track
continued TCE reduction in groundwater. The MNA program will include quarterly
groundwater monitoring, as detailed in Section 4.4. The first Annual MNA Monitoring
Report will be prepared and submitted following the first four quarters of MNA
monitoring. The report will document the following:

®* Summary of field activities completed, including completed field forms, IDW
disposal manifests, and discussion regarding significant O&M activities;

® Evaluation of groundwater flow including potentiometric surface maps and
tabular summary of quarterly water levels collected during the monitoring
events;

* Key observations pertaining to operational ERD parameters including TOC
and methane;

® Evaluation of TCE concentrations including isocontour figures, tabular
comparison of TCE concentrations to historical values, and graphical summary
of TCE trend plots over time;

® Evaluation of ERD processes including graphical summary of CVOC parent
and daughter product concentrations, TOC, methane, and pH trend plots over
time;

e
Contract No. W912DY-10-D0025, DO 0007 5-3
December 2011



Remedial Action Work
Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

® Results of methane monitoring;

* |aboratory analytical data, corresponding chains of custody, and data
validation reports; and

®* Recommendations for modifications to the remedial action tasks associated
with the MNA groundwater monitoring program.
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6. Schedule

A schedule has been prepared to show the anticipated timeframe necessary to
complete tasks associated with the Former CNAD project. Specific tasks include
RAWP preparation, well installation, baseline sampling, remedial system construction,
ERD implementation, monitoring, and reporting activities. The schedule has been
included as Figure 6-1.

It should be noted that the schedule was developed using several assumptions
including designated report review times, accepted site access agreements, and the
ability to implement the approved remedial system, as designed. If any of these
assumptions are proven inaccurate, the proposed schedule may shift, extending the
project duration. Updates of the schedule will be provided as part of Monitoring
Reports to document the current status of the project and to identify the current dates
for completion of remaining tasks.
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Charlotte Naval Ammunition Depot
Project Schedule

ID Task Name Duration Start Finish Predecessors 2012 2013 2014 2015 2016 2017
o or3[otraori[ow2[ow3[owra ori[Qr2][Qu3[Qra[ori[or2]Qu3|[Qra|[Qtrifor2[or3[Qra|Qri[or2{or3[Qtr4 | Qtrd]
0 Charlotte Naval Ammunition Depot 1720 days Tue 9/13/11 Sat 5/28/16 ¢ 7
1 |Ed Notice to Proceed 1 day Tue 9/13/11 Tue 9/13/11 T
2 Task 1 116 days Tue 9/13/11 Fri 1/6/12 P
3 Remedial Action Work Plan 116 days Tue 9/13/11 Fri 1/6/12 =
4 % Progress Chart 10 days Tue 9/13/11 Fri 9/23/11 1SS g
5 Draft 35 days Sat 9/24/11 Fri 10/28/11 1FF+45 days &¢
6 Final 42 days Sat 10/29/11 Fri 12/9/11 1FF+87 days =
7 Revised Final 28 days Sat 12/10/11 Fri 1/6/12 1FF+115 days Qﬂ
8
9 Task 2: Remedial Action Implementation 849 days Mon 2/6/12 Tue 6/3/14 7 ‘ @
10 Installation of transition zone and bedrock MWs 28 days Mon 2/6/12 Sun 3/4/12 TFS+30 days &
1 Baseline sampling event 7 days Mon 3/12/12 Sun 3/18/12 10FS+7 days
12 Installation of Injection wells (bedrock / transition) 84 days Mon 3/26/12 Sun 6/17/12 11FS+7 days
13 Injection Event #1 35 days Mon 6/25/12 Sun 7/29/12 12FS+7 days I
14 Performance Monitoring Event #1 7 days Wed 8/29/12 Tue 9/4/12 13FS+30 days
15 Injection Event #2 35 days Mon 9/24/12 Sun 10/28/12 13SS+91 days
16 Performance Monitoring Event #2 7days  Wed 11/28/12 Tue 12/4/12 15FS+30 days
17 Injection Event #3 35 days Mon 12/24/12 Sun 1/27/13 15SS+91 days —
18 Performance Monitoring Event #3 7 days Wed 2/27/13 Tue 3/5/13 17FS+30 days
19 Injection Event #4 35 days Mon 3/25/13 Sun 4/28/13 17SS+91 days
20 Performance Monitoring Event #4 7 days Wed 5/29/13 Tue 6/4/13 19FS+30 days
21 Injection Event #5 35 days Mon 6/24/13 Sun 7/28/13 19SS+91 days
22 Performance Monitoring Event #5 7 days Wed 8/28/13 Tue 9/3/13 21FS+30 days
23 Injection Event #6 35 days Mon 9/23/13 Sun 10/27/13 21SS+91 days
24 Performance Monitoring Event #6 7 days Wed 11/27/13 Tue 12/3/13 23FS+30 days
25 Injection Event #7 35 days Mon 12/23/13 Sun 1/26/14 23SS+91 days
26 Performance Monitoring Event #7 7 days Wed 2/26/14 Tue 3/4/14 25FS+30 days
27 Injection Event #8 35 days Mon 3/24/14 Sun 4/27/14 25SS+91 days
28 Performance Monitoring Event #8 7 days Wed 5/28/14 Tue 6/3/14 27FS+30 days
29
30 MNA Events for Transition and Bedrock wells 635 days Tue 9/2/14 Sat 5/28/16
31 Quarter #1 5 days Tue 9/2/14 Sat 9/6/14 28FS+90 days
32 Quarter #2 5 days Mon 12/1/14 Fri 12/5/14 31SS+90 days
33 Quarter #3 5 days Sun 3/1/15 Thu 3/5/15 32SS+90 days
34 Quarter #4 5 days Sat 5/30/15 Wed 6/3/15 33SS+90 days
35 Quarter #5 5 days Fri 8/28/15 Tue 9/1/15 34SS+90 days
36 Quarter #6 S5days  Thu 11/26/15 Mon 11/30/15 35SS+90 days
37 Quarter #7 5 days Wed 2/24/16 Sun 2/28/16 36SS+90 days
38 Quarter #8 5 days Tue 5/24/16 Sat 5/28/16 37SS+90 days
39
40 Task 3: RA Report / Monitoring Report 1274 days Fri 4/6/12 Thu 10/1/15 @ J
41 Baseline Sampling Event Report 122 days Fri 4/6/12 Sun 8/5/12 @
42 Draft 30 days Fri 4/6/12 Sat 5/5/12 1FF+235 days a¢
43 Final 30 days Tue 5/29/12 Wed 6/27/12 1FF+288 days 8¢
Project: Charlotte Naval Ammunition C Task G Progress Summary Pe———————====  External Tasks & Deadline
Date: Thu 12/8/11 Split Milestone & Project Summary === External Milestone €
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Charlotte Naval Ammunition Depot
Project Schedule

ID Task Name Duration Start Finish Predecessors 2012 2013 2014 2015 2016 2017
o or3[otraorifow2[ow3[owraori[or2][ou3[ora[ori[or2]Qr3|Qra|Qtrifor2[or3[ora|Qrifor2{or3[Qtr4 | Qtrd]

44 Revised Final 30 days Sat 7/7/12 Sun 8/5/12 1FF+327 days ¢

45 1st Performance Monitoring Report 45days  Wed 10/17/12 Fri 11/30/12 %‘5

46 Draft 15days  Wed 10/17/12 Wed 10/31/12 14FS+42 days J

47 Final 15 days Thu 11/1/12 Thu 11/15/12 46 %

48 Revised Final 15 days Fri 11/16/12 Fri 11/30/12 47 €

49 2nd Performance Monitoring Report 45 days Wed 1/16/13 Fri 3/1/13 !

50 Draft 15days  Wed 1/16/13  Wed 1/30/13 16FS+42 days &

51 Final 15 days Thu 1/31/13 Thu 2/14/13 50 €

52 Revised Final 15 days Fri 2/15/13 Fri 3/1/13 51 E}

53 3rd Performance Monitoring Report 45 days Wed 4/17/13 Fri 5/31/13 f?

54 Draft 15 days Wed 4/17/13 Wed 5/1/13 18FS+42 days J

55 Final 15 days Thu 5/2/13 Thu 5/16/13 54 %

56 Revised Final 15 days Fri 5/17/13 Fri 5/31/13 55 )

57 4th Performance Monitoring Report 45 days Wed 7/17/13 Fri 8/30/13 f?

58 Draft 15 days Wed 7/17/13 Wed 7/31/13 20FS+42 days Ql

59 Final 15 days Thu 8/1/13 Thu 8/15/13 58 9%

60 Revised Final 15 days Fri 8/16/13 Fri 8/30/13 59 C

61 5th Performance Monitoring Report 45days  Wed 10/16/13 Fri 11/29/13 f?

62 Draft 15days  Wed 10/16/13 Wed 10/30/13 22FS+42 days Ql

63 Final 15 days Thu 10/31/13 Thu 11/14/13 62 S

64 Revised Final 15 days Fri 11/15/13 Fri 11/29/13 63 e

65 6th Performance Monitoring Report 45 days Wed 1/15/14 Fri 2/28/14 f?

66 Draft 15 days Wed 1/15/14 Wed 1/29/14 24FS+42 days C

67 Final 15 days Thu 1/30/14 Thu 2/13/14 66 %

68 Revised Final 15 days Fri 2/14/14 Fri 2/28/14 67 J

69 7th Performance Monitoring Report 45 days Wed 4/16/14 Fri 5/30/14 3‘5

70 Draft 15 days Wed 4/16/14 Wed 4/30/14 26FS+42 days Ql

71 Final 15 days Thu 5/1/14 Thu 5/15/14 70 S

72 Revised Final 15 days Fri 5/16/14 Fri 5/30/14 71 @

73 8th Performance Monitoring Report 45 days Wed 7/16/14 Fri 8/29/14 f?

74 Draft 15 days Wed 7/16/14 Wed 7/30/14 28FS+42 days o

75 Final 15 days Thu 7/31/14 Thu 8/14/14 74 %

76 Revised Final 15 days Fri 8/15/14 Fri 8/29/14 75 8

7 Remedial Action Report 245 days Sat 8/4/12 Fri 4/5/13 R

78 Draft 175 days Sat 8/4/12 Fri 1/25/13 1FF+500 days [ER—

79 Final 42 days Sat 1/26/13 Fri 3/8/13 78FF+42 days %

80 Revised Final 28 days Sat 3/9/13 Fri 4/5/13 79FF+28 days -

81 MNA / Reporting 30 days Wed 9/2/15 Thu 10/1/15 F

82 1st Annual MNA Monitoring Report 30 days Wed 9/2/15 Thu 10/1/15 34FS+90 days =
Project: Charlotte Naval Ammunition C Task G Progress Summary Pe———————====  External Tasks 3 Deadline &
Date: Thu 12/8/11 Split Milestone @ Project Summary === External Milestone €
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Remedial Action Work
Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina
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RESTORE SURFACE TO
PRE—CONSTRUCTION CONDITION. PATCH
ASPHALT PAVEMENT AS NEEDED.

WATER UTILITY LOCATING TAPE PLACED
OVER OF TRENCH WHEN TRENCH WIDTH
NATIVE MATERIAL MOISTURE CONDITIONED IS EQUAL TO OR LESS THAN 18”

AS NEEDED AND BACKFILLED. SEE NQTE 1
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NOTES:

1 ALL BACKFILL MATERIAL SURROUNDING PIPE WILL BE NATIVE, MOISTURE
CONDITIONED SOIL MATERIALS THAT PASS 1" SCREEN.

2. A 3"DETECTABLE TAPE WILL BE INSTALLED ABOVE THE PROCESS PIPELINES.
BLUE TAPE WILL BE CENTERED ABOVE THE FORCEMAINS, 1 FOOT BELOW FINISHED
GRADE AND LABELED "CAUTION BURIED PIPLINE BELOW".

3. ALL TRENCHES SHALL BE CONSTRUCTED USING THIS DETAIL AS A REFERENCE.
DIMENSIONS BETWEEN PIPELINES WILL REMAIN THE SAME, OVERALL TRENCH
DIMENSIONS WILL VARY BASED ON THE NUMBER OF PIPES. SEE TABLE.
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2” INFLUENT PVC PIPE —

COVER FLUSH MOUNT MONUMENT

HDPE
WITH
HDPE PIPE \ /

TRANSITION FITTING
NPT END

N PT PVC

WELD BEAD/

NPT UNION (AS

NEEDED)

THREADED HDPE TRANSITION (TYP.)

2 CONCRETE PAD

5 2" DIAMETER WELL COMPRESSION CAP WITH 1/4”
MANUAL PRESSURE BLEED VALVE

4 2"x2°x1” SCHEDULE 80 PVC REDUCING TEE

5 1" SCHEDULE 80 PVC COUPLING

6 1" HDPE TO PVC TRANSITION FITTING

7 1" HDPE FORCEMAIN

8 1" SCHEDULE 80 PVC PIPE

9 2" SCHEDULE 80 PVC WELL CASING

10 ANNULAR SPACE, 100% NEAT CEMENT GROUT

11 ANNULAR SPACE, CHOKER SAND
ANNULAR SPACE, FILTER PACK, EXTRA FINE SAND

12 (DSI FILTER SAND)

13 2" DIAMETER STAINLESS STEEL WIRE WRAPPED 0.01"

SLO

T WELL SCREEN

36" X 48" VAULT

INJECTION WELL KEY

TYP.

1/2" PRESSURE GAUGE
1" TRUE UNION BALL VALVE

1" DIAPHRAGM VALVE

NOT TO SCALE

NOTES:

1.

HDPE TRANSITION FITTING
WITH PVC NIPPLE END

SCHEDULE 80 PVC PIPE

WELD BEAD \
(SEE NOTE 9) SCHEDULE 80 PVC

COUPLER (AS NEEDED)

PVC PIPE TRANSITION (TYP.)

NOT TO SCALE

HDPE PIPE

Y

ALL PIPING, INSTRUMENTATION, AND OTHER COMPONENTS SHALL BE INSTALLED AS PER THE
MANUFACTURER'S GUIDELINES.

ALL PIPING AND INSTRUMENTATION SHALL BE INSTALLED PER PID1, PID2, AND PID3.

INSTALLATION OF ELECTRIC COMPONENTS SHALL COMPLY WITH ALL APPLICABLE NEC AND LOCAL

CODES.

CROSS SECTIONS SHOW ONLY THOSE COMPONENTS NECESSARY TO INDICATE ELEVATIONS AND
SPACE REQUIREMENTS FOR PIPING AND MAJOR COMPONENTS.

ALL VALVE HANDLES SHALL BE INSTALLED SUCH THAT THEY ARE ACCESSABLE AND OPERABLE
THROUGH ENTIRE STROKE.

PIPE SIZES AND MATERIALS ARE SHOWN ON THE P&ID.

ROUTING OF PIPING SHOWN AS PROPOSED AND APPROXIMATE. ACTUAL ROUTING TO BE FIELD

DETERMINED.

WELD BEAD SHALL COMPLY WITH MANUFACTURER'S RECOMMENDATIONS.

/L\FT\N

G HANDLE

SLAM LOCK \

=k

48"
48"+7%"
OVERALL

36"

36"+12}

OVERALL

NOTE:

S.STL. & ALUM. POSITIVE
LOCKING HOLD OPEN ARM

(COVER SHOWN IN
OPEN POSITION)

1’ THICK DIAMOND
PATTERN ALUM. COVER P

T-316 STAINLESS STEEL
HINGES WITH TAMPER
PROOF FASTENERS

- PRIMER REQUIRED
13" ALUM. Q

COUPLING

SECTION A-A

1. ACCESS FRAMES AND COVERS SHALL HAVE A 1/4" ONE—PIECE, MILL FINISH, EXTRUDED ALUMINUM FRAME,
INCORPORATING A CONTINUOUS CONCRETE ANCHOR. A 1 1/2” DRAINAGE COUPLING SHALL BE LOCATED IN THE
FRONT LEFT CORNER OF THE CHANNEL FRAME. THE INSIDE OF THE FRAME SHALL HAVE A DOOR-SUPPORT
LEDGE ON TWO (2) SIDES. BOTH FRAME AND LEDGE MUST BE SUPPORTED BY A FULL BED OF CLASS A
CONCRETE. THE DOOR PANEL SHALL BE 1/4" ALUMINUM DIAMOND PLATE, REINFORCED TO WITHSTAND A LIVE
LOAD OF H—20 DESIGNATION. DOOR SHALL OPEN TO 90 DEGREES AND AUTOMATICALLY LOCK WITH A T-316
STAINLESS STEEL HOLD OPEN ARM WITH ALUMINUM RELEASE HANDLE. DOOR SHALL CLOSE FLUSH WITH THE
FRAME. HINGES AND ALL FASTENING HARDWARE SHALL BE T—316 STAINLESS STEEL. UNIT SHALL LOCK WITH A

WITH S.STL. SPRING ASSIST

LATE

58 1" TURBINE FLOWMETER NON—CORROSIVE LOCKING BAR AND HAVE A NON—CORROSIVE HANDLE. UNIT SHALL CARRY A LIFETIME
§§ GUARANTEE AGAINST DEFECTS IN MATERIAL AND/OR WORKMANSHIP.
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18" PE THREADED MANWAY COVER
W/15” ACCESS
R2.00
"ﬁ@ '? _ SECTION VIEWS REPRESENTATIVE OF ELEVATIONS ONLY. PLAN VIEW
6.00 2 REPRESENTS ORIENTATION OF THE NOZZLES ON THE TANK.
. HDLPE = HIGH-DENSITY LINEAR POLYETHYLENE
. F.R.P. = FIBERGLASS REINFORCED PLASTIC
18" PE THREADED MANWAY
COVER W/15" ACCESS XLPE = CROSS—LINKED HIGH DENSITY POLYETHYLENE
11.00 -
237.48 1
157.00
235.98
60.00
219.08 216.15
200.15
211.15
777777777777777777777777 141.41
139.00
126.14
64.41 FLANGE LINE
—-—27.00T zs.oung.oo*rzs.oo
58.73 50.00
48.00
20.73
¥ ﬂ ﬂ
L dA
8.00 8.00
14" DIA. FLAT 8.00 8.00
20.00 20.00
21.00 21.00 21.00
I 135.00 i
TIEDOWN SUPPORT LUG
(4) PLACES. 90" TYP.
18" PE THREADED MANWAY
COVER WITH 15" ACCESS
GALLON MARKER
(BOTH ENDS) FLANGE LINE
180" 26.00
10.29
26.00
TIEDOWN SUPPORT LUG LIFTING LUG (8) PLACES
(4) PLACES 90" TYP. 90" TYP.
i LIFTING LUG (3) PLACES 120°
i 15.00 P.
=
<
g
3 T-101: MOLASSES STORAGE TANK T-102: MOLASSES STORAGE TANK T-103: DILUTION WATER STORAGE TANK
Qs g LEVEL CONTROL| 1 | 1 |2" PVC FLANGE ADAPTER AND 1504 PVC BULKHEAD FITTING PE/PVC 236.00 LEVEL CONTROL | 1 | 1 |2" 1504 FLANGE ADAPTER AND 1504 PVC SIDEWALL FITTING PE/PVC 207.15 LEVEL CONTROL | 1 | 1 |2 150# FLANGE ADAPTER AND 1504 PVC SIDEWALL FITTING PE/PVC 48.00°
oo " "
o S5 VENT 2 | 1 |2" PVC FLANGE ADAPTER AND PVC/EPDM BULKHEAD FITTING PE/PVC 226.00" VENT 2 1 |2" PVC FLANGE ADAPTER AND PVC/EPDM BULKHEAD FITTING PE/PVC 207.15° VENT 2 | 1 [2" PVC FLANGE ADAPTER AND PVC/EPDM BULKHEAD FITTING PE/PVC 48.00°
§§ DISCHARGE 3 | 1 |2" PVC FLANGE ADAPTER AND 1504 PVC BULKHEAD FITTING PE/PVC 23.00" DISCHARGE 3 | 1 [2" PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 20.73" DISCHARGE 3| 1 |2 PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 5.25"
oo @ 0 "
@8 8 ACCESS 4 1 [18” DIA. TOP MANHOLE (15" ACCESS) PE 237.48" ACCESS 4 1 |18”" DIA. TOP MANHOLE (15" ACCESS) PE 21115 ACCESS 4 | 1 [18" DIA. TOP MANHOLE (15" ACCESS) PE 48.00°
g g 3 INLET 5 | 1 [2" PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 236.00" INLET 5 | 1 |2" PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 211.15" INLET 5 | 1 [2" PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 48.00"
s . m
g WASH s | 1 |1 1/2" PVC FLANGE ADAPTER AND 1504 PVC BULKHEAD FITTING PE /PVC 226" WASH 6 | 1 |11/2" PVC FLANGE ADAPTER AND 150# PVC BULKHEAD FITTING PE/PVC 207.15 SERVICE TAG| QTY. DESCRIPTION MATERIAL | ELEVATION
-3 SERVICE TAG |QTY. DESCRIPTION MATERIAL ELEVATION (1) SERVICE TAG | QTY. DESCRIPTION MATERIAL ELEVATION (1) (1) ELEVATIONS ARE RELATIVE TO THE CONCRETE PAD
%]
& 8 (1) ELEVATIONS ARE RELATIVE TO THE CONCRETE PAD (1) ELEVATIONS ARE RELATIVE TO THE CONCRETE PAD
7]
Zo
Professional Engineer's Name UNITED STATES ARMY CORPS OF ENGINEERS e CHARLOTTE, NORTH CAROLINA Project No.
ANDREW DAVIS pl KA CONCEPT DESIGN PHASE GSCOE001.0001.00001
SCALE(S) AS INDICATED Engineer's No. INTERNATIONAL, ING- Date A 5
NC#027773 ALCO! DECEMBER 2011 -
STORAGE TANK NOZZLE SCHEDULE —— M2
THIS BAR USE TO VERIFY — NC AD INT VEN
REPRESENTS ONE | FIGURE No Date Revisions By | ckd MALCOLM PIRNIE. INC SUITE 155
INCH ON THE REPRODUCTION THIS DRAWING IS THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCK AND MAY | Designed by Drawn by Checked by ’ : GREENVILLE, SC 29615
ORIGINAL DRAWING: SCALE NOT BE REPRODUCED OR ALTERED IN WHOLE OR IN PART WITHOUT THE EXPRESS WRITTEN ENGINEERING LICENSE # F-0299 OCESS TEL: 864-987-3900
PERMISSION OF SAME. SS SS MS PR




LAYOUT: A-PFD (HALF) SAVED: 12/12/2011 2:16 PM ACADVER: 18.1S (LMS TECH) PAGESETUP: #7X PLFPLEMSHIABIABLE:- PRLODRAD: (IPRL 22007 2EB: PIA/1 BY0 BONBARKZ, BAMEONZALEZ, JAMES

INJECTION WELL (TYPICAL)

CITY: MIMAUGBOWA: DIB/GROUPPEDYV PPB: TVVCHARNFTOFRIGREPM: TM: S. Smith  LYR:ON=*;0FF=*REF*
G:\ENVCAD\Mahwah\RETURN-TO\Syracuse-NY\GSCOE001\0001\00001\DWG\GSCOEO001PFDO1.dwg

o) —
g | | | |
= | | I |
T-101N %
NORTH MOLASSES § | | | |
STORAGE TANK £ | — | | |
(11,500 GAL) g |
=
3 | _ | |
£ | | | |
T-102S = | | |
=
SOUTH MOLASSES W |
STORAGE TANK S | () L | | |
(4,100 GAL) g | | L —]
MOLASSES - L
TANKER | I | Y |
| | | :
| o
| | 2
M e e | | p
LIMITS OF INJECTION SYSTEMS (TYPICAL OF 2) [
| | INJECTION WELL BRANCH | | 3
T L | | S
m
| e (o DR L - | | -
O
| I | | 2
| P-101N & P-103S | | | J z
MOLASSES FEED - T
| PUMP | | — |
DILUTION WATER 1} | ' | |_ J
1J'r1—r1—r T - INJECTION WELL
| | (ONLY ONE INJECTION WELL SHOWN FOR CLAR\TY)
| T-103N & T-104S |
DILUTION WATER ‘ BAG FILTER MANIFOLD VAULT
| STORAGE TANK ~] | ASSEMBLY @ @ (ONLY ONE INJECTION MANIFOLD SHOWN FOR CLARITY)
| e o) arwe g o0
| P—102N & P—104S | INJECTION WELL MANIFOLD INJECTION WELL MANIFOLD INJECTION WELL MANIFOLD
| D‘LF%ESNPL%;ER | WELL |UNIQUE ID|UNIQUE ID| DpRoOP WELL |UNIQUE ID|UNIQUE ID| DpROP WELL |UNIQUE ID|UNIQUE ID| pROP
L e | NAME [NOL (XXX) [NO. (XXX) | PIPE SIZE | NAME |NO. (XXX)|NO. (XXX)|PIPE SIZE | NAME [NO. (XXX)|NO. (XXX)|PIPE SIZE
NORTH AREA NORTH AREA SOUTH AREA
NORTH INJECTION AREA SOUTH INJECTION AREA INJECTION MANIFOLD w1 w17 1 BIW1 BIW14 17 W31 w44 T
STREAM 1D 101 102 103 104 105 106 X01 X02 X03 w2 w18 ! BIW2 BIW15 1" w32 W45 L
DESIGN FLOW (GPH) 07 65.3 660 01 1.9 120 15 15 6 W3 W19 1 BIW3 BIW16 » W33 W46 1
VOLUME (GALLONS) - - -— - - - 12,000 12,000 58,000 w4 w20 1 — —— I w34 W47 1
COMMENTS NOTE 2,3 NOTE 2,3 NOTE 2,3 NOTE 2,3 NOTE 2,3 NOTE 2,3 NOTE 1,5 NOTE 1,5 NOTE 1,4 IWS w21 1 W35 w48 1
IW6 W22 17 BIWS BIW18 17 W36 W49 1"
w7 w23 17 BIW6 BIW19 17 W W37 W50 1"
} W W8 W24 1 BIW BIW7 BIW20 1 W38 IW51 1
_‘_ W9 W25 1” - IW39 IW52 1"
g NOTES: W10 W26 17 BIW8 BIw21 ! W40 IW53 1"
g 1. FLOW ESTIMATED BASED ON RESULTS OF PILOT TESTING W11 w27 1 BIwS BIw22 ! W41 - 1"
£ 5 2. E‘Lr\%VUEGI(ES VARY. DESIGN FLOW RATES SHOWN FOR W12 W28 e BIW10 BIW23 B Wao — T
Ss2 .
ggy 3. FLOW RATES ARE BASED ON (1) INJECTION WELL PER BRANCH » ., __ "
%% 4. BIW MANIFOLD WILL BE IN A SEPARATE MANIFOLD FROM IW. BIW :wi :xiz 1 BIW11 BIW24 1 W43 L
y REQUIRES APPROX. 6 GPM. 1” "
pad 5. IW REQUIRES APPROX. 1.5 GPM. . BIW12 BIW25 1
223 W15 — ! ;
=8¢ GPM — GALLONS PER MINUTE W16 — 1 BIW13 - 1
3 GAL — GALLONS
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ABBREVIATIONS:

PROGRAMMABLE LOGIC:

INITIATE

HIGH DENSITY POLYETHYLENE

POLYPROPYLENE
POLYVINYL CHLORIDE
RUBBER

304 STAINLESS STEEL
304L STAINLESS STEEL
316 STAINLESS STEEL
316L STAINLESS STEEL
TEFLON

VITON

PROCESS PIPING DPI DIFFERENTIAL PRESSURE INDICATOR <> FULL SYSTEM SHUTDOWN. NOTIFY
SYSTEM OPERATOR.
—— - —— PERIMETER E ELECTRICAL ACTUATOR
SIGNAL ALARM TO SWITCH FROM
> BALL VALVE F FILTER PRIMARY BAG FILTER TO
SECONDARY BAG FILTER.
N BUTTERFLY VALVE FAL FLOW ALARM LOW CHANGE—OUT OF PRIMARY BAG
7N DIAPHRAGM VALVE FE FLOW ELEMENT FILTER.
N SWING CHECK VALVE Fi FLOW INDICATOR
Do GLOBE VALVE FIT FLOW INDICATING TRANSMITTER
i PRESSURE CONTROL VALVE FQ FLOW TOTALIZER
> GATE VALVE FIR FLOW INDICATING RECORDER
M 3 WAY VALVE FS FLOW SWITCH
ELECTRIC ACTIVATED VALVE FT FLOW TRANSMITTER
. FLOW METER (MECH.) FV FLOW VALVE
aC CAM LOCK HOA HAND /OFF /AUTO
Il FLANGED CONNECTION HS HAND SWITCH
D REDUCER LAL LEVEL ALARM LOW
______ INSTRUMENT SIGNAL LALL LEVEL ALARM LOW LOW
AIR/VACUUM RELEASE LAH LEVEL ALARM HIGH
LAHH  LEVEL ALARM HIGH HIGH
kg PRESSURE RELIEF VALVE LE LEVEL ELEMENT
LSH LEVEL SWITCH HIGH
Hm_' STATIC MIXER LSL LEVEL SWITCH LOW
LT LEVEL TRANSMITTER
@ CENTRIFUGAL PUMP PAH PRESSURE ALARM HIGH
PE PRESSURE ELEMENT
i PI PRESSURE INDICATOR
PROGRESSIVE CAVITY PUMP PIR PRESSURE INDICATING RECORDER
PIT PRESSURE INDICATING TRANSMITTER
TK TANK
% VALVE
VFD VARIABLE FREQUENCY DRIVE
Y STATUS INDICATOR
P PUMP
INSTRUMENT SYMBOLS HATE
BRZ — BRASS/BRONZE PET
CIR CAST IRON POP
PRIMARY AUXILIARY CST CARBON STEEL PVC
CONTROL PANEL FIELD PANEL OR RACK CPR — COPPER RUB
NORMALLY MOUNTED NORMALLY CVC — CHLORINATED POLYVINYL CHLORIDE S04
ACCESSIBLE TO ACCESSIBLE TO DIR DUCTILE IRON S4L
OPERATOR OPERATOR FRP FIBERGLASS S16
GCS — GALVANIZED CARBON STEEL S6L
LCS LINED CARBON STEEL TEF
S, O S
INSTRUMENTS TyPE

SHARED DISPLAY,
SHARED CONTROL

O
N

D = DUCT P = PIPE C = DOUBLE WALL CONTAINMENT PIPE
H = HOSE T = TUBE

PIPE LINE DESIGNATION

INSTRUMENT IDENTIFICATION LETTERS
FIRST LETTER SUCCEEDING LETTERS
MEASURE OR INITIATING VARIABLE MODIFIER PASSIVE FUNCTION OUTPUT FUNCTION MODIFIER
A = ANALYSIS ALARM
B = BURNER, COMBUSTION USER'S CHOICE USER'S CHOICE USER’S CHOICE
C = USER'S CHOICE CONTROL, CLOSED
D = USER'S CHOICE DIFFERENTIAL
E = VOLTAGE SENSOR (PRIMARY ELEMENT)
F = FLOW RATE RATIO (FRACTION)
G = USER'S CHOICE GLASS, VIEWING DEVICE
H = HAND HIGH
| = CURRENT (ELECTRICAL) INDICATE
J = POWER SCAN
K = TIME, TIME SCHEDULE TIME RATE OF CHANGE CONTROL STATION
L = LEVEL LIGHT Low
M = USER'S CHOICE MOMENTARY MIDDLE,
INTERMEDIATE

N = USER'S CHOICE USER'S CHOICE USER’S CHOICE USER'S CHOICE
0 = USER'S CHOICE ORIFICE, RESTRICTION OPEN
P = PRESSURE, VACUUM POINT (TEST) CONNECTION
Q = QUANTITY INTEGRATE, TOTALIZE
R = RADIATION RECORD RUN
S = SPEED, FREQUENCY SAFETY SWITCH sTOP
T = TEMPERATURE TRANSMIT
U = MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION
V = VIBRATION, MECH. ANALYSIS VALVE, DAMPER, LOUVER
W = WEIGHT, FORCE WELL
X = UNCLASSIFIED X AXIS UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED
Y = EVENT, STATUS OR PRESENCE Y AXIS RELAY, COMPUTE,

CONVERT
Z = POSITION, DIMENSION Z AXIS DRIVE, ACTUATOR,

UNCLASSIFIED

FINAL CONTROL ELEMENT
NOTES:

1. ANY FIRST LETTER COMBINED WITH MODIFIER REPRESENTS A NEW AND SEPARATE MEASURED VARIABLE. EXAMPLES: PD =

DIFFERENTIAL PRESSURE FQ = TOTALIZED OR INTEGRATED FLOW. EXCEPTION IS THE MODIFIER "J” FOR MULTIPOINT SCANNING.

FOR ANALYSIS NOT IDENTIFIED BY A SPECIFIC LETTER IN THE TABLE, USE FIRST LETTER "A” NEAR THE INSTRUMENT SYMBOL,

SPECIFY THE NATURE OF THE ANALYSIS. EXAMPLE: PH

MEANING OF A "USER CHOICE” LETTER SHALL BE CONSISTENT THROUGHOUT A PROJECT, AND SHALL BE SPECIFIED IN THE

DRAWING LEGEND.

UNCLASSIFED LETTER MAY HAVE A FEW DIFFERENT MEANINGS ON A PROJECT, THE MEANING SHALL BE SPECIFIED NEAR EACH

INSTRUMENT SYMBOL USING THE UNCLASSIFIED LETTER.

THE MODIFIER "SCAN” APPLIES TO MULTIPOINT PRINTING INSTRUMENTS, SUCH AS CJRS (MULTIPOINT CONDUCTIVITY RECORDER

WITH ALARM SWITCHES).

GENERAL NOTES:
ALL ANALOG SETPOINTS SHALL BE FIELD ADJUSTED BY OPERATOR AT

HMI INTERFACE SCREEN.

ALARMS THAT SHUT DOWN EXTRACTION WELLS AND TREATMENT

G:\ENVCAD\Mahwah\RETURN-TO\Syracuse-NY\GSCOE001\0001\00001\DWG\GSCOE001PID03.dwg
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Appendix B

B-1 = Accident Prevention Plan
(APP)

B-2 = Site Safety and Health Plan
(SSHP)
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Contract No. W912DY-10-D0025, DO 0007
May 2012



APPENDIX B-1
Accident Prevention Plan

Former Charlotte Naval Ammunition Depot
Charlotte, North Carolina

December 2011

DERP-FUDS Project No. I04NC080301
Contract No.:W912DY-10-D0025
Delivery Order No.: 0007

PREPARED FOR:

U.S. Army Corps of Engineers, Huntsville Center
U.S. Army Engineering and Support Center
4820 University Square
Huntsville, Alabama 33816-1822
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ettt

Kevin Held
PIKA-PIRNIE JV Site Safety and Health Plan Writer

s C. Poner

William Mener, CSP
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Accident Prevention
Plan
Former Charlotte Naval

Ammunition Depot
Charlotte, North Carolina

1. Project Description

At the time of operation, the entire Charlotte Naval Ammunition Depot (CNAD) complex
occupied approximately 2,266 acres. In June 1942 the United States (U.S.) Rubber
Company began operating an ammunition shell loading and assembly plant on site that
was taken over by the U.S. Navy in 1945. In 1956, the Naval Depot status was
changed to inactive. In 1959, the former CNAD complex was sold to a development
partnership and is currently occupied by light industrial and commercial businesses.

Two areas (1 and 2) were used for the production of munitions. Each area had
multiple buildings with the largest buildings used for assembly, packaging and shipping
of munitions. After 1945, operations in area 2 included reconditioning of munitions.
This included degreasing operations in the southeast corner of Building 2-30 which
utilized trichloroethene (TCE). TCE was found in groundwater plumes originating from
this location, the mitigation of which is the objective of this work effort.

The PIKA International, Inc. (PIKA)/Malcolm Pirnie, Inc (Pirnie) JV (Joint Venture) LLC
(the PIKA-PIRNIE JV Team) has been tasked under the Performance Work Statement
(PWS) to implement the selected remedy, as presented in the Decision Document
(USACE, 2011a) approved on April 18, 2011, for the cleanup of contaminated
groundwater at the former CNAD complex. Specifically, in-situ enhanced reductive
dechlorination (ERD) will be used to stimulate biological degradation of chlorinated
volatile organic compounds (CVOCS) in groundwater within the impacted water bearing
units that underlie the former CNAD complex.

The Site Safety and Health Plan (SSHP) (Appendix B-2) includes Activity Hazard
Analyses for tasks associated with completion of this work. The work tasks associated
with this project include:

®* Mobilization and demobilization of equipment;

®  Soil drilling and well installation;

* |nstallation of storage tanks and process equipment; and

® QOperation of the injection equipment.

Contract No. W912DY-10-D0025, DO 0007 (B-1) 1-1
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2. Global Health and Safety (H&S) Policy
The PIKA-PIRNIE JV Team commits to:
® Protecting our employees and clients from injury and illness;
® Placing H&S values on par with our other core business values;

® Supporting a H&S culture where employees share in this commitment to
integrate H&S into their behaviors; and

®* |Integrating H&S into the solutions we offer to clients.
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3. Responsibilities and Lines of Authorities

The PIKA-PIRNIE JV Team will develop, implement and maintain a current and
effective H&S program (aligned with corporate objectives and policies and compliant
with government regulations). Key roles in this effort include: Project Manager (PM),
Safety and Health Manager (SHM), Construction Manager and Site Safety and Health
Officer (SSHO). Resumes for the personnel assigned these roles are found in
Appendix A.

3.1 All Personnel

Each person is responsible for completing tasks safely and reporting any unsafe acts
or conditions to their supervisor. No person may work in a manner that conflict with
these procedures. Prior to initiating site activities, all the PIKA-PIRNIE JV Team and
subcontractor personnel will receive training in accordance with applicable regulations,
and be familiar with the requirements and standards referenced in this Accident
Prevention Plan (APP)/SSHP. In addition, all personnel will attend daily safety
meetings (tailgate meetings) to discuss site-specific hazards prior to beginning each
day’s work. Every PIKA-PIRNIE JV Team employee, subcontractor, and client
representative at the Site has the responsibility to stop the work of a coworker or
subcontractor if the working conditions or behaviors are considered unsafe.

Additional qualifications and responsibilities with regard to implementation of this
APP/SSHP exist for the PM, SSHO, SHM, and Construction Manager. Personnel
assigned these roles are identified in Section 5 of the SSHP. Section 5 of the SSHP
also includes further detail on the responsibilities of these positions with regard to
APP/SSHP implementation.

3.2 Construction Task Manager

The Construction Task Manager reports to the PM. Additional responsibilities of the
Construction Task Manager are as follows:

®* Review all applicable H&S procedures, and ensure that project activities
conform to all requirements.

®  Obtain client-specific H&S information and communicate with the client on
H&S issues.

Contract No. W912DY-10-D0025, DO 0007 (B-1) 3-1
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® Communicate with the SSHO on H&S issues.

* Allocate resources for correction of identified unsafe work conditions.

®* Ensure the PIKA-PIRNIE JV Team site workers and all subcontractors have all
training necessary for the project.

The Construction Manager must report all injuries, illnesses and near-misses to the
SHM, SSHO, lead incident investigations, and ensure that safety programs and
recommendations are implemented.

3.3 SHM

The SHM oversees all aspects of the site safety program, and prepares and or reviews
any site-specific H&S guidance documents or addenda to this plan. The SHM does
not report to the construction manager, and is separately accountable to the PIKA-

PIRNIE JV Team senior management for construction H&S. The SHM acts as the sole
contact to regulatory agencies on matters of H&S. Other responsibilities include:

® OQverall authority for H&S compliance and SSHP conformance for the project;

® General H&S program administration;

¢ Conducts on-site project H&S audits and participates in teleconferences as
warranted,;

®* Remains available for project emergencies;

®* Develops and approves modifications to the SSHP as needed;

® Evaluates exposure monitoring/air sampling data and adjusts the SSHP
requirements as necessary;

® Serves as a Quality Control (QC) staff member;

® SSHP approval by signature;

* Determines the level of personal protective equipment (PPE) required;

Contract No. W912DY-10-D0025, DO 0007 (B-1) 3-2
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® Updates equipment or procedures based on information obtained during site
operations;

® Assists in injury, illness and near-miss investigation and follow-up;

® Assisting the SSHO in issues as they arise;

®* Perform site audits and assessments;

® Assisting/conducting near-miss/incident investigation; and

® Serves as the liaison with corporate during H&S regulatory issues as they may
arise.

3.4 SSHO

The SSHO reports to the SHM and has the following responsibilities and qualifications:

®* The SSHO, or his designated representative, must be present anytime
remedial activities are being performed to implement the SSHP.

® Ensures that this SSHP is available to and reviewed by all site personnel
including subcontractors.

® Ensures that necessary site-specific training is performed (both initial and
“tailgate” safety briefings).

® Has a minimum of one year experience implementing safety and occupational
health procedures associated with remedial activities.

® Conducts exposure monitoring/air sampling and selects/adjusts protective
equipment use.

®* Inspects site activities to identify safety and occupational health deficiencies
and correct them.

® Coordinates changes/modifications to the SSHP with the SHM, site
superintendent, and Contracting Officer's Representative (COR).

Contract No. W912DY-10-D0025, DO 0007 (B-1) 3-3
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® Conducts project-specific training.

® Ensures site visitors have been informed of the hazards related to the PIKA-
PIRNIE JV Team work and have signed the Site Visitors Log.

®* Ensures that work is performed in a safe manner and has authority to stop
work when necessary to protect workers and/or the public.

® Coordinates activities during emergency situations.

® Ensures that all necessary permits and safety information provided by the
client is disseminated to other site personnel and is maintained in an
organized manner.

®* Reports all injuries, illnesses and near-misses to the PM, COR, and SHM.

®* Ensures that necessary safety equipment is maintained and used at the site.

®  Monitor the implementation of the SSHP.

Contract No. W912DY-10-D0025, DO 0007 (B-1) 3-4
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4. Subcontractors and Suppliers

Subcontractors and suppliers anticipated to complete operations on site are listed in
the Project Organization Chart (Figure 2-1) in the Project Management Plan (PMP) —
Appendix F.

A copy of this APP/SSHP is to be provided to all PIKA-PIRNIE JV Team
subcontractors or suppliers prior to the start of work so that the subcontractor is
informed of the hazards at the site. While the PIKA-PIRNIE JV Team APP/SSHP will
be the minimum H&S requirements for the work completed by the PIKA-PIRNIE JV
Team and its subcontractors, each subcontractor, in coordination with the PIKA-
PIRNIE JV Team H&S personnel, is expected to perform its operations in accordance
with its own SSHP, policies and procedures unique to the subcontractor’s work to
ensure that hazards associated with the performance of the work activities are properly
controlled. Copies of any required safety or training documentation for a
subcontractor's work activities will be provided to the PIKA-PIRNIE JV Team for review
prior to the start of on-site activities.
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5. Training
5.1 Site-Specific H&S Training Orientation

Site-specific training will be accomplished by on-site personnel reading this APP/SSHP
and associated job safety analyses (JSAs). The review must include a discussion of
the planned work activities, chemical, physical and biological hazards; recommended
controls, PPE; safe work procedures; and emergency procedures.

No person will be allowed in the work area during site operations without first receiving
a site orientation. Following this initial site H&S orientation, safety meetings will be
held at least daily as a component of the tailgate meeting. People entering the site
work areas, including visitors, must document their attendance at this briefing, as well
as any required safety meetings on the forms included with this APP/SSHP. No
person will be allowed in the work area unless they are wearing the minimum PPE. A
safety meeting must also be held prior to beginning new tasks, and repeated if new
hazards are encountered.

5.2 Site-Required Railroad Safety Training and Security Clearance

Based on discussion with Norfolk Southern personnel, Federal Railroad Administration
(FRA) training and e-RailSafe verification and training are not required to perform work
on site. Should these certifications become necessary at a later date, training will be
completed accordingly.

5.3 Site-Specific Training Requirements

All personnel working at the site must have the necessary training based on the
hazards present. The following training is required for all site workers:

Contract No. W912DY-10-D0025, DO 0007 (B-1) 5-1
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Training Required: X 40-hour HAZWOPER [] Confined space
[ 24-hour HAZWOPER [] Lockout/tagout
] HAZWOPER site supervisor ] Electricity
[] OSHA 30-hour Construction X Fire extinguishers
[] OSHA 10-hour Construction [] Fall protection
X PPE XI Noise exposure
[ Respiratory protection ] Forklifts
[] Chemical hygiene [] Asbestos
[] Hazard communication ] Lead
[] Hazardous waste [J cadmium
X First-aid/CPR/Bloodborne pathogens | [] Radiation safety
[] DOT/IATA hazmat transportation ] client specific
] Diving [] oOther: FRA Training
[] None [] Boating safety [] Other: ERailSafe

All 40-hour OSHA Hazardous Waste Operations and Emergency Response Standard
(HAZWOPER) trained personnel who are working at HAZWOPER project sites are
required to participate in the PIKA-PIRNIE JV Team medical surveillance program as
outlined in Section 7 of the SSHP. Any personnel who work on site, in a supervisory
capacity, are required to have HAZWOPER Supervisor Training; in addition to the 40-

hour HAZWOPER training and current annual refresher training.

The designated SSHO is required to have Occupational Safety and Health
Administration (OSHA) 30-hour training on the Construction Standards and current
certification in Cardio-Pulmonary Resuscitation (CPR) and First Aid issued by the Red
Cross or American Heart Association.

Construction equipment operators including are required to have training on the
particular type of equipment they are operating. Certain equipment items, such as drill
rigs and cranes, have specific training and licensing requirements.

Personnel working on installation or repair of the electric service distribution system are
required to have required OSHA training and competency.

The PIKA-PIRNIE JV Team does not believe there will be any Permit-Required
Confined Space Entry associated with this project. The SSHO will have, at a
minimum, Confined Space Awareness Training sufficient to determine if there are any
permit required confined space locations on site. In the event that work tasks require
permit required confined space entry, the training requirements would be applicable to
the entry team.
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5.4 Procedures for Periodic H&S Training for Supervisors and Employees

Daily safety meetings will be held to cover the work to be accomplished, hazards
anticipated, PPE and procedures required to minimize site hazards, and emergency
procedures. The SSHO must participate in these meetings prior to beginning the day’s
fieldwork. The safety meeting must also be held prior to conducting new tasks, and
repeated if new hazards are encountered.

No one will start work before the daily safety meeting has been completed. If new
tasks or new hazards arise, the SSHO will hold another tailgate safety meeting that
day. The process for conducting these meetings follows the PIKA-PIRNIE JV Team
TRACK process described in the SSHP.

5.5 Requirements for Emergency Response Training

Various site features may be encountered in an emergency response situation, such
as active rail yards, industrial areas, commercial areas, vacant buildings, rural areas,
streams, etc. Workers need to assess the various site features encountered and
determine what hazards are associated with those features. Workers also need to
determine what measures need to be taken to mitigate the hazards. Site features and
hazards will be evaluated and response efforts will be planned accordingly.

Emergency telephone numbers will be posted at the site office. A site-specific hazard
communication plan will be prepared that includes a hazardous substance inventory
and material safety data sheet (MSDS) file. The SSHO will be responsible to ensure
the MSDS file and hazard communication program is kept current and that the site has
any specialized equipment (e.g., spill response materials, fire extinguishers, PPE) to
adhere to the manufacturer's recommendations.
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6. H&S Inspections

6.1 Routine H&S Inspections

The SSHO will conduct a daily inspection of site activities, equipment and procedures
to verify that the required elements are in place including compliance with OSHA
Standards. The Daily Tailgate Form in Appendix C of the SSHP may be used as a
guide for daily inspections. Deficiencies and recommended corrective measures will
be noted by the SSHO in the Daily Report. Deficiencies will be categorized in the
report and open or closed. Any open deficiencies will be discussed in subsequent
daily reports until the deficiency is resolved and classified as closed. Deficiencies that
remain open for more than one day will be brought to the attention of the PM and SHM.

Prior to the start and throughout the course of site operations the SSHO and Site
Manager will evaluate the work area and project site for potential fire, contaminant
release or other potential emergency events, including whether and/or other natural
disasters.

6.2 H&S Audits

Project H&S Audits will be conducted and follow-up responses will be documented and
evaluated in accordance with the PIKA-PIRNIE H&S Audit Program Manual (Revised
July 2005). The Project SHM or designee (who must also be a PIKA-PIRNIE
Corporate Approved Auditor) will complete at least one project audit during the first
three months of operation and at least once H&S audit per year. The auditor will utilize
the Project Audit Checklist during the audit and complete the Project Audit Findings
Forms. As per the PIKA-PIRNIE H&S Audit Program Manual, the Project Audit
Findings Form must be submitted to the PM, Regional SHM and Corporate SHM.

The PM has 10 days following receipt of the Project Audit Findings Form to prepare
and submit a Project Corrective Actions Form. The Corrective Actions Form must be
submitted to the SHM and Regional SHM, and it is intended to identify corrective and
preventative actions and the schedule for completion. The SHM is required to follow-
up the completion of the preventative and corrective actions and document the
completions on the Project Corrective Actions Form in order to close out the corrective
actions. Adherence to the Corporate H&S Audit Program is evaluated and
documented by the Regional and Corporate SHMs annually.

Contract No. W912DY-10-D0025, DO 0007 (B-1) 6-1
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7. H&S Reporting
7.1 Incident Reporting

The PIKA-PIRNIE JV Team will report and conduct an investigation following any work-
related incident. Reporting notification times vary depending on the incident, but all
incidents should be reported as soon as possible and no later than the time periods
described here. All incidents will be reported to the Contracting Officer/Representative
(COICOR) as soon as possible, but not more than 24 hours afterwards. There are
certain severe accidents, described later in this section, that require the Site Manager
to immediately notify the COR, after notifying emergency responders.

The PIKA-PIRNIE JV Team will thoroughly investigate the accident and submit the
findings of the investigation along with the appropriate corrective actions to the
CO/COR on United States Army Corps of Engineers, Huntsville Center (USACE) Form
ENG 3394, Accident Investigation Report as soon as possible but no later than five (5)
working days following the accident. Corrective actions will be implemented as soon
as reasonably possible.

The PM and/or SHM will follow the PIKA-PIRNIE Incident Reporting Standard ARC
HSMSO010 and will complete the PIKA-PIRNIE Incident Investigation Form utilizing the
electronic PIKA-PIRNIE Loss Prevention System (LPS). This action will enter the
incident into the LPS database. The entry initiates the senior management review
process intended to ensure the investigation team agrees on the conclusions and
contributing factors. The senior management review team must agree on appropriate
response actions. The LPS system provides automated messages to personnel with
specific incident follow-up response action items and automated messages to
responsible parties when corrective measures are documented and accepted.

A work-related incident includes any of the following types of events that could occur
during the conduct of the PIKA-PIRNIE JV Team work activities:

® Injuries and illnesses, including those needing only first aid
® Near misses/losses
® Spills or leaks

® Equipment and property damage

Contract No. W912DY-10-D0025, DO 0007
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®* Motor vehicle accidents
® Regulatory inspections and/or violations
®* Fires

® Business interruptions

An accident or illness that has, or appears to have, any of the consequences
listed below shall be immediately reported to the COR by the Site Manager or
Task Manager. The PIKA-PIRNIE JV Team Site Manager will notify
emergency responders, the PM and the COR. The PM will confirm the COR
has been notified and will notify the PIKA-PIRNIE JV Team SHM and
Corporate SHM via email and/or via telephone in accordance with the
PIKA/PIRNIE Incident Reporting Standard ARC HSM-S010. The following
accidents shall result in immediate notification to the COR:

o Fatal injury/illness
0 Permanent totally disabling injury/iliness
0 Permanent partial disabling injury/illness

0 Three (3) or more persons hospitalized as in-patients as a result
of a single occurrence

o $200,000 or greater accident property damage due to an accident
0 Injury orillness due to an arc flash incident

Except for rescue and emergency measures, the accident scene shall not be
disturbed until it has been released by the COR. The PIKA-PIRNIE JV Team
is responsible for obtaining appropriate medical and emergency assistance
and for notifying fire, law enforcement, and regulatory agencies. The PIKA-
PIRNIE JV Team shall assist the COR or other government agents conducting
the government investigation(s) of the accident.
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7.2 Hours Worked Reporting

The PM will provide the COR and SSHO with number of man hours worked on
site on a monthly basis to facilitate maintenance of records on the incident and
severity rates and the number of hours worked since a reportable incident
occurred. The number of project hours, where the employee was in an on-duty
pay status, will be reported by the PM to the COR by the 5" day of each month
for the prior month.

7.3 Environmental Exposure Reporting

The air monitoring records provide data on potential exposure and non-exposure
conditions to site contaminants. Air monitoring data will be summarized each
month in a memorandum to the project file. The PIKA-PIRNIE JV Team and
subcontractor personnel who worked within a site exclusion zone during the
previous month will be issued a copy of the memorandum which will be
discussed during a morning tailgate meeting.

The air monitoring summary memorandum will be prepared by the SSHO and
distributed to affected personnel by the 5" day of each month. In additional to a
summary of air monitoring data results, the memorandum will note any special
events that may have affected environmental exposure conditions such as a spill
or other unplanned release.
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8. Plans (Programs, Procedures) Required by the Safety Manual
8.1 SSHP

A SSHP is required for remedial activities at the Former CNAD Complex Site
developed in general accordance with the USACE Safety and Health Requirements
Manual (EM385-1-1) The SSHP includes the following plans: Prevention of Alcohol
and Drug Abuse, Night Operations Lighting, Hazardous Energy Control (Lockout-
Tagout), Excavation and Trenching, and Confined Spaces.

8.2 Sanitation Plan

Drinking water, toilets and washing facilities are available in the Norfolk Southern office
building, located on the project site. In addition, a portable toilet will be provided at the
property for the duration of the remedial activities. The portable toilet would be
equipped with an inside lock, a toilet seat and toilet seat cover, a urinal trough, a ready
supply of toilet paper, and a hand sanitizer dispenser and will be compliant with EM-
385-1-1 Section 02.E.02.

Areas will be kept as clean as possible, taking into consideration the nature of the
work. Regular cleaning shall be conducted in order to maintain safe and sanitary
conditions in the workplace including removal of packaging containers and loose items
in work areas on a daily basis and cleaning the floors of offices and equipment storage
areas at least weekly.

To facilitate cleaning, every floor, working place and passageway shall be kept free
from protruding nails, splinters, loose boards, clutter and unnecessary holes and
openings.

Office waste including used food cartons will be disposed of in tied plastic disposal
bags with waste from the Norfolk Southern office building. Receptacles used for
putrescible waste shall be constructed in order to prevent leakage and allow cleaning
and maintenance. Such receptacles shall be equipped with solid tight fitting covers
unless they can be maintained in sanitary condition without covers.

The workplace shall be maintained as clean as practical, in order to prevent the
entrance of harborage of rodents, insects, or other vermin. If necessary, a continuing
and effective extermination program shall be instituted. When the presence of vermin
is detected, the use of licensed exterminators is required.
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Drinking water will be supplied in plastic bottles sealed at the bottling plant or from
dispensers intended to provide drinking water. Drinking water shall be provided
according to the requirements of the Safe Drinking Water Act, as amended, and all
applicable Federal State and local regulations.
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9. Risk Management Processes

Detailed specific hazards and controls are provided in the project Activity Hazard
Analyses found in Appendix B of the SSHP. The Activity Hazard Analyses are a
fundamental component of the site-specific H&S orientation training and subsequent
H&S meetings including occasions where a new task or new hazard has been
identified.
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WILLIAM C. MENER, CSP

Manager, Industrial Hygiene

industrial hygiene

indoor air quality investigations
mold/asbestos/lead assessments
water intrusion

environmental site assessment

Mr. Mener has 21 years of experience with LFR Inc. in the Environmental Health and Safety
(EHS) fields. He has managed numerous EHS projects involving health and safety, site
investigation, air/water/noise/soil sampling, and remediation/abatement activities at residential,
commercial, and industrial sites. He is experienced in EHS and consulting, industrial hygiene,
mold/asbestos/lead surveys and remediation/abatement; water intrusion investigation; air and water
permitting, and industrial ventilation design. His primary responsibilities include managing the
Industrial Hygiene group; EHS; industrial hygiene; mold/asbestos/lead surveys and
remediation/abatement; water intrusion investigation; design and installation of hoods, ductwork,
and ventilation systems; ventilation system troubleshooting; stack design; evaluation of hood
capture efficiency; independent compliance engineering; indoor air quality studies; air pollution
control technology assessments; preparation of air and water permits; wastewater treatment
specifications; dye-tracing operations; and particulate filter studies. He has also assisted in air
dispersion modeling and risk assessment; stack emissions testing; and water/soil sampling.

EDUCATION

B.S. Mechanical Engineering, New Jersey Institute of Technology, 1987
A.S. Mechanical Engineering Technology, Somerset County College/Somerset County Technical
Institute, 1985

REPRESENTATIVE EXPERIENCE

e Assisted in accident investigations. Provided engineering assistance in the investigation of a
fatal industrial accident involving carbon monoxide poisoning as a result of not following
confined space entry procedures. Provided assistance in determining the root cause,
recommendations, and follow-up of work related injuries.

e Preparation of Job Safety Analyses. Prepared numerous Job Safety Analyses for activities
within various industries.
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Preparation of Risk Assessment and Hazard Control Plan. Assisted in the preparation of
Risk Assessment and Hazard Control Plans for printing operations to evaluate and eliminate
risks associated with the exposure to volatile organic compounds.

Health and Safety Training. Conducted numerous training classes pertaining to hazardous
materials safety, hazardous waste operations, electrical safety, and liquid propane gas safety.

Health and Safety Plan Development and Review. Developed and reviewed numerous
Health and Safety Plans (HASPs) for various activities including excavations, well drilling,
and soil and water sampling.

Site Auditing. Conducted numerous health and safety site audits at job sites to ensure the
safety of workers, general public, and property.

Evaluated and Specified Electrical Components For Use in Hazardous Locations.
Conducted an evaluation of existing electrical components within a hazardous atmosphere and
specified new components as necessary.

Managed and Conducted Moisture Mapping Activities in Gulfport, MS and New Orleans,
LA after Hurricanes Katrina and Rita. Collected and reviewed moisture data obtained from
building materials within flood impacted and hurricane damaged buildings. Provided
remediation and building material drying recommendations to general contractor.

Managed and Conducted Mold/Asbestos/Lead Surveys, Abatement/Remediation Project
Monitoring, and Contractor Oversight at Numerous Commercial, Industrial, and
Residential Locations.

Managed Comprehensive Lead-Based Paint Surveys. Utilizing X-ray Fluorescence (XRF)
real time instruments, under United States Environmental Protection Agency (U.S. EPA) and
Housing and Urban Development (HUD) sampling protocol for various facilities in New York
and New Jersey.

Managed and Conducted Noise Surveys. Performed personal and ambient noise monitoring
for various commercial, industrial, and manufacturing facilities. In some cases, the data
obtained was used to develop a hearing conservation plan.

Developed Particulate Air Emission Factors. Conducted field work and developed
particulate air emission factors for welding and sand blasting operations for the ship building
industry. The data and developed air emission factors are under consideration by the U.S.
EPA to be included as U.S. EPA emission factors.

Environmental Site Assessments. Conducted numerous Phase I Environmental Site
Assessments at various facilities.

Engineering, Permitting and Construction/startup Oversight Services for an Air
Emission/Odor Control System at a Vinyl Reprocessing Facility in NY. Evaluated historical
data and existing process operations, heating, ventilating, and air conditioning (HVAC)
systems and administrative procedures to determine source of odors. Design effort involved
improvement of hood capture efficiency, installation of supplementary emission controls, and
installation of a taller stack.

Designed Complete Ventilation System for the Maintenance Shop. Which included
calculations to determine whether existing dust collector and fan were adequate at a medical
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equipment manufacturing firm in New Jersey. Conducted airflow measurements and air
balancing on various systems and prepared New Jersey Department of Environmental
Protection (NJDEP) air permit applications for numerous sources. Designed various stack
configurations for the boilers.

Designed and Installed a Complete Ventilation System for Sand Core Molding
Department of a Cast Iron Pipe Manufacturer in NJ. Assisted in the inspection and
purchase of two dust collectors. Assisted in the preparation and review of contractor bid
specification packages. Prepared the air permit applications for this system. Provided
contractor supervision for the installation portion of the project.

Conducted Numerous Indoor Air Quality Investigations. Investigated for carbon monoxide,
carbon dioxide, temperature, relative humidity, bioaerosols, volatile organic compounds,
formaldehyde, sulfur compounds, particulates and metals. Provided remedial recommendations
as necessary.

Assisted in the Design of a Secondary Dust Collection System Including Fan Specification
and Ductwork, for a Lead Chromate Manufacturer in NJ. Prepared an air permit
application for this system. Prepared screening risk assessments for air emissions of lead and
chromium.

Conducted Air Flow Measurements and Balancing of Exhaust Streams From Four
Coating Lines to a Catalytic Incinerator at a Foil Coating Facility in NJ. Assisted the
facility in complying with NJDEP capture efficiency requirements. Assisted in the design of
the incinerator stack and associated ductwork.

Prepared Air Permit Applications and Supporting Calculations for a Site Remediation
Contractor. This was for several mobile, soil remediation system installations in New Jersey.
Assisted in the preparation of screening risk assessments for air emissions of suspected
carcinogens.

Prepared Superfund Amendments & Reauthorization Act (SARA) 312 Community Right-
To-Know reports in NJ. Reports were for a medical equipment manufacturer.

Designed a Carbon Adsorption System for Inhalation Toxicology Chambers for an
Animal-testing Laboratory in NJ. Assisted in the design of a thermal incinerator. Prepared
air permit applications for the carbon adsorption system and thermal incinerator. Also prepared
the air permit application for a pilot plant system.

Assisted in Review and Assessment of Baghouse Operations to Minimize Lead Emissions
from a Battery Manufacturing Plant in New Jersey. Conducted diagnostic measurements
and reviewed maintenance, recordkeeping, and training procedures.

Conducted Sanitary Sewer and Storm Line Dye Tracing for a New Jersey-based Copper
Powder Reclaimer. Designed new sanitary sewer and storm line connections. Prepared
NJPDES permit application for entire facility. Prepared contractor bid specifications. Designed
a complete ventilation system for select sources in the copper powder department. Assisted in
the preparation of dust collector refurbishment specifications, air recirculation studies, and
inspection of on and off site dust collectors. Prepared the air permit applications for the above
system. Prepared and reviewed contractor bid specification packages.
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Assisted in the Design of Permanent Total Enclosures Around Two Coil Coating Lines to
Satisfy NJDEP Capture Efficiency Requirements at a Vinyl Siding Manufacturing Plant

in NJ. Reviewed contractor bid specification package. Prepared the air permit application for
this source.

Designed Permanent Total Enclosures Around Four Coating Lines to Satisfy NJDEP
Capture Efficiency Requirements at a Coating Facility in NJ. Prepared and reviewed
contractor bid specification packages.

Conducted Airflow Measurements for Each Source at a Fabric Finishing Plant in NJ.
Assisted in the evaluation of an odor control device for a tentor frame. Prepared the air permit
application for this source. Assisted in NJDEP negotiations.

Conducted Sanitary and Storm Line Dye Tracing at a Bus Garage in NJ. Prepared new
site drawing indicating sanitary and storm line configuration.

Assisted in Incinerator Performance Investigation and Air Permit Application
Preparation for a NJ Coating Facility. Assisted the facility in complying with NJDEP
capture efficiency requirements. Provided technical engineering services during stack tests.

Served as an independent compliance engineer for a health waste processing facility in
NY.

Assisted an Auto Marine Terminal Facility in New Jersey in Complying with NJDEP
Capture Efficiency Requirements. Conducted air emission studies using an Organic Vapor
Analyzer and an Organic Vapor Monitor to determine the fugitive emissions from the inlet and
outlet of the de-waxing tunnel.

Served as the Borough of High Bridge Engineer Under the Supervision of a Licensed PE.
Conducted study of future sewer capacity requirements for residential, commercial, and
industrial zones and assisted with the review of pumping station upgrade specifications and
contract.

Participated in Review of a Proposed Shared Energy Savings Agreement Between a Local
County Government Agency and an Independent Monitoring Company. The evaluation
consisted of reviewing all of the energy upgrades at the facility, contract review prior to
county signature to assure that the monitoring company does not receive credit savings for
energy projects initiated by the county, and proper apportioning of energy savings.

Provided Energy Evaluation Services for a Local County Government Agency. Scope of
work included review of three years of energy bills, review of the energy savings calculations
for an independent monitoring company, and determination of whether the energy savings
were calculated properly.

Provided Energy Audit Evaluation Services at a Postal Facility in Budd Lake, NJ. Scope
of work includes the review of electricity and propane usage, review of lighting equipment and
HVAC systems, and recommendations for upgrades to the facility to reduce overall energy
usage.

(B-1) A4



PUBLICATIONS
Author/co-author of over 400 technical reports for commercial clients.
REGISTRATIONS/CERTIFICATIONS

Certified Safety Professional, (Certificate #18458)

New York State Asbestos Inspector (Certificate #05-08209)
Virginia State Asbestos Inspector (License #3303 003094)
Pennsylvania State Asbestos Inspector (Certificate #038209)

SEMINARS/COURSES

Department of Transportation Compliance Training
3-Day NY State/EPA/AHERA Asbestos Building Inspector Program

Occupational Safety and Health Administration (OSHA) Hazardous Waste Site Safety Training
(40-hour and annual refreshers)

OSHA Hazardous Waste Site Supervisor

National Institute for Occupational Safety and Health (NIOSH) Industrial Ventilation Training
NIOSH/EOHSI Indoor Air Quality in Non-Industrial Buildings

Environmental Protection Agency Control of Particulate Emissions

The Center for Professional Advancement, Indoor Air Quality

American Industrial Hygiene Association (AIHA) New Jersey, Assessing and Remediation of
Microbial Contamination in the Indoor Environment

Underground Tank Management and Design, The University of Wisconsin
PROFESSIONAL HISTORY

ARCADIS Inc., Manager-Industrial Hygiene, November 1987 to present
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Kevin Held

Senior Environmental Scientist

Education
M.S. Environmental Science and Toxicology,
New Jersey Institute of Technology, 1990 Mr. Kevin Held’s broad EHS work experience includes various roles at superfund sites,
B.A. Psychobiology, University of California  managing environmental compliance at industrial facilities, industrial hygiene, ambient
Santa Cruz, 1984 . . . - N . . -
air and indoor air quality investigations. Clients have cited Mr. Held for providing
Years of Experience exceptional environmental services and contributing to receipt of major awards through
Total - 26 creative air monitoring strategies including the 2007 award of Environmental

With ARCADIS -2 Excellence from the US EPA and 1999 US Army Corps Regional Safety Award.

Professional Registrations

New Jersey UST Closure and Subsurface Mr. Held provided health and safety management services for high-risk activities
Evaluator License including: stabilization of hydrogen sulfide gas emitting refuse, installation of gas

U.S. Army Corps of Engineers Construction QC . . .
Manager extraction wells, abandonment of subsurface leachate collection systems, extraction of

American Society of Heating, Refrigeration and €xperimental rocket fuels, clean-up of abandoned vaccine supplies, evaluation of
Air-conditioning Engineers (ASHRAE), USPS mail suspected to contain critical biological agents, and the excavation and
Member

. , . sampling of buried drums. Many high hazard activities were completed at national
National Environmental Health Association

Industrial Toxicologst priority superfund sites. He participated in various municipal-scale projects compliant

with National Ambient Air Quality Standards (NAAQS) State and Local Air Monitoring

Professional Qualifications (SLAM) networks and State standards relevant to fence line air quality at construction

Occupational Safety and Health Administration
(OSHA) Train-the-trainer, Construction
Standards implementation of a state-of-the-art ambient air and noise monitoring program for the

Hazardous Waste Operations and Emergency |ower Manhattan redevelopment program that began operation in 2005.
Response (HAZWOPER), Incident
Command, USEPA

Shipper of Dangerous Goods, USDOT, IATA

Permit Required Confined Space Entry

Advanced Microbiology Investigations, EMSL
Analytical, Inc.

Underground Storage Tank Management,
Professional Engineering Society Ingersoll-Rand Company — Outsourced EHS Manager during the last year of

and hazardous material sites. Experience includes the development and

Representative Experience

manufacturing and closing of a 115-year old powered tool manufacturing 32-acre facility.
Responsibilities included discharge compliance monitoring and reporting, waste
management, oversight of wastewater treatment system, cleaning and transport of
manufacturing equipment including vessels with hazardous wastes, phase | assessment,
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phase Il investigations, closure of storage tanks and related equipment and remediation actions.

Lower Manhattan Construction Command Center (LMCCC) - Designed and implemented a program to monitor dust and
noise in a 1-square mile area of Lower Manhattan during the $30B Lower Manhattan Redevelopment Program in and
around the World Trade Center Site. Program included the installation and operation of $300,000 of ambient monitors
that feed real-time data to a secured web site that provides alarms and status conditions to project scientists. This
rapid evaluation of neighborhood-scale conditions allows prompt investigations of suspect sources of fugitive
emissions, such as particular construction sites and operations. Program also includes mobile monitoring of
construction sites for use of low-sulfur fuels, diesel particulate filters, tracking pads, tire wash, dust suppression,
noise, and fugitive emissions. Data from the air monitoring stations was incorporated into the SLAMS and the project
approach helped the client (LMCCC) receive the 2007 Environmental Excellence Award from US EPA.

US Army Corps of Engineers and US Environmental Protection Agency — Worked as site safety officer and manager
during investigative and remedial actions at over 25 superfund sites. Activities included management of health and
safety programs, air monitoring, sample collection and analysis, construction quality control, heavy equipment
operation and laborer.

North Princeton Development Center - Planned and implemented community-scale environmental monitoring
program for township with an elementary school inside an abandoned 256-acre property. The abandoned property
had been a former epileptic community and NJ State Psychiatric Hospital in Montgomery Township, New Jersey.
Project entailed real-time monitoring plus collection of air samples for laboratory analysis during demolition of 98
buildings and excavation of an ash fill. Demolition activities included remediation of five-miles of outdoor steam pipes
with asbestos containing insulation.

U.S. Postal Service - Preparation and implementation of comprehensive OSHA compliance programs at 27 US
Postal Service Facilities following US Presidential executive order mandating US Postal Service to comply with all
OSHA provisions following 20-years of exemption. Facility-specific programs included all written programs required
by OSHA standards and USPS Standard Operating Procedures as well as training. Training included awareness,
operational, and supervisory level training for USPS personnel, including emergency response drills. With addition of
other projects completed at over 100 facilities, Mr. Held was cited for outstanding service with a very diverse array of
projects over a 7-year period, including emergency response, anthrax and critical biological agent testing, indoor air
quality investigations, radon mitigation, permitting, chemical storage, chemical waste, asbestos delineation and
remediation, as well as the various OSHA compliance programs.

IEQ Investigations -Multiple Locations - Comprehensive IEQ investigations at numerous bank facilities, hospitals,
medical clinics, USACE Headquarters, GAO Building, Four Seasons Hotels, and more than 1,000 buildings in total,
including class A office buildings, landmark and institutional buildings. Mr. Held specializes in addressing IEQ-related
health complaints.

(B-1) A-7



Selected Publications

“Implementing Environmental Performance Commitments (EPCs) During the Lower Manhattan Redevelopment Project,”
EM — The Magazine for Environmental Managers, Air & Waste Management Association, February 2008, pgs. 24-27.

“Particulate Monitoring and Control in Lower Manhattan During Large Urban Redevelopment” Air &Waste Management
Association’s 2007 Conference Proceedings.

Ground Zero Focus Shifting to Indoor Environments, Indoor Environment Connections, vol. 3, Issue 11, September
2002, page 1. http://www.ieconnections.com/archive/sept_02/sept_02.htm#article_1

Increasing Outside Air to Comply with ASHRAE 62, Indoor Environment Connections, vol. 3, Issue 10, August 2002,
page 14.

Allergist Makes Calls to Sick Buildings, Indoor Environment Connections, vol. 3, Issue 10, August 2002, page 13.

The First Line of Defense: Maintenance Departments Can Make or Break IAQ, Indoor Environment Connections, vol 3,
Issue 8, June 2002, page 1. http://www.ieconnections.com/archive/jun_02/june_2002.htm#article2

Presentations

“Particulate Monitoring and Control in Lower Manhattan During Large Urban Redevelopment” at the Air & Waste
Management Association 2007 annual conference in Pittsburgh, PA, June 28, 2007.

“Moisture-Mold Problems: Prevention, Investigation and Remediation” approved for 0.1 CEU by the International

Facilities Management Association at the Mid-Atlantic Plant Engineering & Facilities Management Conference,
November 1, 2006.
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Arrowood Southern Industrial Park

American Society for Testing and Materials

Accident Prevention Plan
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Code of Federal Regulations
Charlotte Naval Ammunition Depot
Constituent of Concern
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Contracting Officer's Representative
Cardiopulmonary Resuscitation
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N,N-diethyl-meta-toluamide
Emergency Medical Services
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Health and Safety
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PID
PIKA
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ppm
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Hazardous Materials

Hazardous Waste Operations and Emergency
Response

High-Efficiency Particulate Air

H&S Environment

Hydrostratigraphic Unit

Imminently Dangerous to Life and Health
lonization Potential

Joint Venture

Lower Explosive Limit

Loss Investigation
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Monitored Natural Attenuation

Miles per Hour

Material Safety Data Sheet

Not Applicable

National Institute for Occupational Safety and Health
National Oceanic and Atmospheric Administration
Noise Reduction Rating

Occupational Safety and Health Administration
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Photoionization Detector

PIKA International, Inc.

PIKA International, Inc./Malcolm Pirnie, Inc. Joint Venture
LLC Team
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Project Manager

Personal Protective Equipment
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Quality Control

Organic Vapor
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Remedial Action Work Plan
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Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

1. Introduction

All work on this project will be carried out in compliance with the PIKA International,
Inc. (PIKA)/Malcolm Pirnie, Inc. (Pirnie) Joint Venture (JV), LLC (the PIKA-PIRNIE JV
Team) Health and Safety (H&S) Standards, Occupational Safety and Health
Administration (OSHA) Standards for General Industry and Construction and United
States (U.S.) Army Corps of Engineers (USACE) Safety and Health Requirements
found in Consolidated EM385-1-1 (2008 with Errata and Changes) and USACE
Technical Guidelines for Hazardous & Toxic Waste Treatment and Cleanup Activities
EM 111-1-502.

The design of this Site Safety & Health Plan (SSHP) conforms to the requirements of
the ARC HSFS010-H&S Plan Standard, the OSHA Hazardous Waste Operations and
Emergency Response (HAZWOPER) Standard 29 Code of Federal Regulations (CFR)
1926.65(b)(4), and USACE EM385-1-1 Section 28.B (SSHP) and the Accident
Prevention Plan (APP).

Specific H&S information for the project is contained in this SSHP. All personnel
working on hazardous operations or in the area of hazardous operations shall read and
be familiar with this SSHP before doing any work. All project personnel shall sign the
certification page acknowledging that they have read and understand this SSHP.

Changes in the scope of the project or introduction of new hazards to the project shall
require revision of the SSHP approved by the Project Manager (PM) and Safety and
Health Manager (SHM). The SSHP Addendum Form and log table are included as
Appendix A of this plan.

The objectives of this SSHP are to increase individuals' awareness, promote sound
H&S behavior and eliminate incidents and injuries. The PIKA-PIRNIE JV Team is
committed to providing a healthy and safe working environment by ensuring
employees:

* Are an integral part of our existing H&S program and help to strengthen it;

* Emphasize proactive activities;

Capitalize on the job expertise of personnel;

* Maximize the use of positive reinforcement;

MALTCH M
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Ammunition Depot
Charlotte, North Carolina

* Integrate behavior-based tools with daily business activities; and

* Practice “providing stewardship in H&S Environment (HSE) from the top
down while developing HSE solutions from the bottom up”.

All PIKA-PIRNIE JV Team employees and sub consultants are expected to understand
and use this SSHP and apply the H&S best practices and principles contained herein
when performing their daily work activities.

The SSHP is intended to supplement the PIKA-PIRNIE JV Team Employee Field H&S
Handbook (FHSHB) (required sections included in Section 6.2). The Handbook covers
a wide variety of project types and potential hazards. This Plan has been tailored to
address the specific policies and hazards present for the work at this project.

We are committed to:

* Protecting our employees and clients from injury and illness;
Placing H&S values on par with our other core business values;

Supporting a H&S culture where employees share in this commitment to
integrate H&S into their behaviors; and

* Integrating H&S safety into the solutions we offer to clients.

PIKA
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2. Project Scope of Work and Site Description

At the time of operation, the entire Charlotte Naval Ammunition Depot (CNAD) complex
occupied approximately 2,266 acres. In June 1942 the United States Rubber
Company began operating an ammunition shell loading and assembly plant on site that
was taken over by the U.S. Navy in 1945. In 1956, the Naval Depot status was
changed to inactive. In 1959, the former CNAD complex was sold to a development
partnership and is currently occupied by light industrial and commercial businesses.

Two areas (1 and 2) were used for the production of munitions. Each area had
multiple buildings with the largest buildings used for assembly, packaging and shipping
of munitions. After 1945, operations in area 2 included reconditioning of munitions.
This included degreasing operations in the southeast corner of Building 2-30 which
utilized trichloroethene (TCE). TCE was found in groundwater plumes originating from
this location, the mitigation of which is the objective of this work effort.

2.1 Scope of Work/ Project Type

The remedial technical approach involves implementing active enhanced reductive
dechlorination (ERD) treatment in areas where TCE concentrations are present at
concentrations greater than 500 micrograms per liter (ug/L), followed by monitored
natural attenuation (MNA) to achieve the long-term remedial goals. The active ERD
treatment period will include periodic injections of a carbohydrate solution to provide
an organic carbon source to increase the rate at which naturally occurring bacteria
breakdown TCE under anaerobic conditions. The carbohydrate solution injected in
the treatment area will consist of dilute molasses. The remedial approach includes
subsurface injections to address TCE impacts in the transition zone and bedrock
hydrostratigraphic units (HSUs). The hydrogeology and nature and extent of TCE
impacts in each of these HSUs are further detailed the Remedial Action Work Plan
(RAWP).

2.2 Site Description

Site Type:
X | Active X | Secure X | Industrial X | Building Ports
Inactive Unsecured X | Commercial Highway/ Bridges Water work
Uncontrolled Residential X | Rall Undeveloped
Other specify:
s
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The Former CNAD complex covers over 2,000 acres of land that currently includes the
Arrowood Southern Industrial Park (ASIP) which has a combination of light industrial
and commercial tenants. Other areas of the Former CNAD site with planned work
activities include a series of parallel rail road spurs associated with a bulkmatic loading
facility operated by the Norfolk Southern Railway.
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3. PIKA-PIRNIE JV Team Organization and Responsibilities
3.1 All Personnel

Each person is responsible for completing tasks safely, and reporting any unsafe acts
or conditions to their supervisor. No person may work in a manner that conflict with
these procedures. Prior to initiating site activities, all PIKA-PIRNIE JV Team and
subcontractor personnel will receive training in accordance with applicable regulations,
and be familiar with the requirements and standards referenced in this SSHP. In
addition, all personnel will attend daily safety meetings (tailgate meetings) to discuss
site-specific hazards prior to beginning each day’s work. Every PIKA-PIRNIE JV Team
employee, subcontractor, and client representative at the Site has the responsibility to
stop the work of a coworker or subcontractor if the working conditions or behaviors are
considered unsafe. Workers will be required to comply with requirements of the Drug
and Alcohol program, set forth in Appendix E.

3.2 Construction Manager

Additional responsibilities of the construction manager are as follows:

* Review all applicable H&S Procedures, and ensure that project activities
conform to all requirements.

® Obtain client-specific H&S information and communicate with the client on
H&S issues.

* Communicate with the Site Safety and Health Officer (SSHO) on H&S
issues.

* Allocate resources for correction of identified unsafe work conditions.

* Ensure PIKA-PIRNIE JV Team site workers have all training necessary for
the project.

The Construction Manager must report all injuries, illnesses and near-misses to the

SHM, SSHO, lead incident investigations, and ensure that safety programs and
recommendations are implemented.

PIKA
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3.3 SHM

The SHM oversees all aspects of the site safety program, and prepares and or reviews
any site-specific H&S guidance documents or addenda to this plan. The SHM does
not report to the Construction Manager, and is separately accountable to the PIKA-
PIRNIE JV Team project team senior management for construction H&S. The SHM
acts as the sole contact to regulatory agencies on matters of H&S. Other
responsibilities include:

*  Overall authority for H&S compliance and SSHP conformance for the
project.

®* Conducts General H&S program administration.

* Conducts on-site project H&S audits and participates in teleconferences as
warranted.

* Remains available for project emergencies.
* Develops and approves modifications to the SSHP as needed.

* Evaluates exposure monitoring/air sampling data and adjusts the SSHP
requirements as necessary.

* Serves as a quality control (QC) staff member.
®* SSHP approval by signature.
* Determines the level of personal protection required.

* Updates equipment or procedures based on information obtained during site
operations.

® Assists in injury, illness and near-miss investigation and follow-up.
* Assists the SSHO in issues as they arise.

®* Perform site audits and assessments.

PIKA
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* Assists/conducts near-miss/incident investigation.

® Serves as the liaison with corporate during H&S regulatory issues as they
may arise.

3.4 SSHO

The SSHO has the following responsibilities and qualifications:

®* The SSHO or his designated representative must be present anytime clean-
up operations are being performed to implement the SSHP. After the
groundwater injection system becomes operational and is automated, the
PIKA/PIRNIE JV Team anticipates having one field technician on site
periodically. This individual will be a collateral SSHO.

* Ensures that this SSHP is available to and reviewed by all site personnel
including subcontractors.

* Ensures that necessary site-specific training is performed (both initial and
“tailgate” safety briefings).

®* Has a minimum of 1 year experience implementing safety and occupational
health procedures at clean-up operations.

® Conducts exposure monitoring/air sampling and selects/adjusts protective
equipment use.

* Inspects site activities to identify safety and occupational health deficiencies
and correct them.

* Coordinates changes/modifications to the SSHP with the SHM, site
superintendent, and Contracting Officer's Representative (COR).

* Conducts project-specific training.

* Ensures site visitors have been informed of the hazards related to the PIKA-
PIRNIE JV Team work, and have signed the Site Visitors Log.

PIKA
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* Ensures that work is performed in a safe manner and has authority to stop
work when necessary to protect workers and/or the public.

* Coordinates activities during emergency situations.

* Ensures that all necessary permits and safety information provided by the
client is disseminated to other site personnel and is maintained in an
organized manner.

®* Reports all injuries, illnesses and near-misses to the PM, COR, and SHM.
* Ensures that necessary safety equipment is maintained and used at the site.

®* Monitor the implementation of the SSHP.

B
Coﬁtract No. W912DY-10-D0025, DO 0007 (B-2) 3-4
December 2011



4,

Hazard Analysis

Table 4-1. Hazard Ranking Chart

Site Safety & Health

Plan

Former Charlotte Naval

Ammunition Depot

Charlotte, North Carolina

Consequence Probability
Property Damage Injury Frequent Likely Occasional Unlikely
= §100,000 Fatality
5
v > $10,000 Hoepitataation
r Imjury Requiring
i = 51000 Medical Treatment
t Beyond First Aid
¥ < $1000 Imjury He:liJciiring First
X Hazards are ranked using the the PIKA-PIRNIE JV Team hazard assessment and risk control (HARC)
Process: ARC HSMS002
Biological Mechanical Gravity
L | Biting/stinging insects L | Cuts on equipment/tools M | Slip, Trip, Fall
L | Biting animals L | Pinch points on equipment L | Fall from height
L | Poisonous plants L | Burns from equipment L | Ladders or scaffolds
L | Phys. damaging plants L | Struck by equipment L | Struck by falling object
Driving Motion Environmental
L | Night driving L | Lifting/awkward body positions L | Heat
L | Off-road driving L | Struck by vehicle/traffic L | Cold
L | Urban driving L | Inclement Weather
L | All terrain vehicle Personal Safety L | High Wind
NA | Boat L | Working late/night L | Water/Sea
L | Working alone
Electrical L | High Crime Area
L | Wet environments
L | Electrical panels Pressure Sound
L | Electric utilities L | Utilities (gas, water, etc) L | Equipment Noise
L | Electric power tools L | Hydraulic L | Tool Noise
L | Compressed air L | Traffic Noise

4.1 Constituent of Concern (COC)

The Constituent of Concern (COC) at the site is TCE.

MMALCTH W
= lL‘IN IR
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Chemical Iolrzz(gxz)n Th?eiﬂz)l d Routes of Entry/ 8.|:C\;)X1r (l\:%gH) STEL Source
Name Exposure Symptoms m TLV/PEL
Energy (Ppm) P ymp (ppm) | (ppm) | PPM
TCE 9.45eV 110 ppm Inhalation, skin absorption, 10 ppm 1,000 25 ppm TLV
ingestion, skin/eye contact. ppm
Irritation to the eyes, skin; visual
disturbance, lassitude (weakness,
exhaustion), dizziness, tremor,
drowsiness, nausea, vomiting;
dermatitis; cardiac arrhythmias,
paresthesia; liver injury (potential
occupational carcinogen).
Notes:
'"The TLV from the American Conference of Industrial Hygienists (ACGIH) is listed unless the PEL,
designated by OSHA, is lower.
NIOSH = National Institute for Occupational Safety and Health
IP = ionization potential
cm® = cubic centimeter
eV = electron volt
IDLH = Imminently dangerous to life and health
mg/m3= milligrams per cubic meter
NA = not applicable
PEL = Permissible Exposure Limit
ppm = parts per million
STEL = Short- term exposure limit
TLV = Threshold Limit Value
TWA = time weighted average
See Section 10 for information on air monitoring requirements.
4.2 Activity Hazard Analyses (AHAS)
An AHA has been completed for each safety critical task on this project, and are
included in Appendix B. Each AHA contains specific H&S information for each task,
and; therefore, takes precedence over other H&S documents. Hazards identified in the
table above are addressed specifically in the AHAs as well as control methods to
protect employees and property from hazards. The AHA also lists the type of personal
protective equipment (PPE) required for the completion of the project. A detailed list of
PPE for the project is located in Appendix D.
AHAs are available in Appendix B of this SSHP for the following tasks.
* Mobilizing and demobilizing equipment
®  Soil drilling and well installation
—
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* Installation of storage tanks and process equipment
® Operation of injection equipment

If additional H&S information is needed for the project, refer to the applicable the PIKA-
PIRNIE JV Team H&S Standards and FHSHB sections that are listed below.

4.3 PIKA-PIRNIE JV Team H&S Standards

These PIKA-PIRNIE JV Team H&S Standards provide standard operating procedures
for various H&S tasks such as utility clearance and hot work. The H&S Standards will
be used as an additional source to the AHAs and this SSHP. All PIKA-PIRNIE JV
Team field staff have access to the H&S Standards, as well as an electronic copy of
the FHSHB, via the PIKA-PIRNIE JV Team intranet site, APEX.

* ARC HSFS019 — Utility Clearance — This operational procedure requires
personnel to obtain a minimum of three lines of evidence prior to excavation
or intrusive subsurface operations with potential to contact underground
utilities and that the evidence be documented on the Utility and Structures
Checklist found in Appendix C, SSHP forms. Additional detail on
excavation and trenching is provided in the Excavation and Trenching Plan,
provided as Appendix H.

* ARC HSCS013 — Hot Work (including welding and cutting) — This standard
provides procedures for preparing a work area for hot work including the
completion of a clearance inspection and a hot works permit. A copy of the
hot works permit is included in Appendix C, SSHP forms.

* ARC HSFS003 — Confined Space Entry — This procedure requires
identification of confined space locations on-site and identification of permit
required confined spaces. Includes requirements for labeling confined
spaces and a permit-required confined space program in the event that
permit-required entries may occur on-site. Permit-required confined space
entries are not anticipated so a copy of the permit is not included with the
SSHP forms in Appendix C. The Confined Space Entry Program is
detailed in Appendix I.

* ARC HSFS004 — Control of Hazardous Energy (Lockout/Tagout) — Program
requires identification of activities that require isolation of hazardous

PIKA
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energies such as temporary isolation of electrical service to an electric-
powered motor before conducting tasks that expose personnel to hazards
associated with inadvertent operation of the equipment. The Hazardous
Energy Control Plan has been included as Appendix G.

* ARC HSGEO024 — Defensive Driving — Program requires site personnel to
participate in the Smith Driving Safety Program and that PIKA-PIRNIE JV
Team personnel refrain from phone conversations or operation of electric
communication devices while driving.

* ARC HSFSO006 — Electrical safety — Program includes qualifications and
competent person requirements for restricted work activities including
installation of electrical service to sight equipment. ARC HSIH008 — Hearing
Conservation — Standard includes provisions for ensuring hearing protection
is available, personnel receive training, and noise monitoring is conducted
when appropriate and affected personnel are enrolled in a hearing
conservation program.

®* ARC HSMSO010 - Incident Investigation — Program includes PIKA-PIRNIE
JV Team forms to be completed for corporate records, investigative
techniques, and required corporate notifications.

®* ARC HSMSO011 — Root Cause Analysis — Procedure with guidelines and
procedures for performing root cause analysis on various system failures
including safety incidents.

* ARC HSGEO015 - PPE Includes requirements for identification of PPE
requirements and formal review of determinations prior to task
implementation. Includes requirements for designated person to oversee
storage, training and inspection of PPE.

* ARC HSGEO007 — Hazard Communication (HazCom) — Program includes
requirements for training, preparation of a site-specific program that includes
a hazardous substance inventory, material safety data sheet (MSDS) file,
and provisions to ensure proper labeling.

* ARC HSFS021 — Ladder Safety Standard — This standard includes
provisions for the selection, use, storage and inspection of ladders on
project sites.

PIKA
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* ARC HSFS007 — Elevated Work and Fall Protection — This procedure
includes requirements for fall arrest systems including: railings, leading edge
restriction, safety nets and personal fall arrest systems during construction
activities where personnel may access a walking or working surface with an
unprotected side or edge more than six feet above a lower level or at any
height where personnel could fall into or onto dangerous equipment. The
procedure includes an Elevated Work Permit to be completed prior to
conducting work activities on elevated work surfaces. A copy of the
Elevated Work Permit is included in Appendix C, SSHP Forms.

4.4 FHSHB

The FHSHB will be used as an additional source to the AHAs and this SSHP. The
FHSHB provides technical information that enhances the knowledge and thereby
facilitates the effectiveness of personnel tasked with implementing specific H&S
procedures. The FHSHB addresses topics that are also addressed in EM385-1-1. In
any instances where the provisions of EM385-1-1 differ from requirements or guidance
found in the FHSHB, the requirements of EM385-1-1 will take precedence. Following
are lists of section topics from the FHSHB that are anticipated to be applicable to the
Former CNAD Complex Site H&S program.

General Field H&S Requirements (Section 111)

IIILA. Daily Safety Meetings/Tailgates

lIl.LF. General Housekeeping, Personal Hygiene and Field Sanitation
lIl.I.  Severe Weather

lll.J. Fire Prevention

LK. HazCom

IlI-L. Noise

IlI-M. Heat and Cold Stress

IlI-N. Biological Hazards

I1I-O. Illumination

I1I-Q. Field Office General H&S Requirements
II-R. PPE

I11-U. Driving

IlI-Y. Confined Spaces

IlI-Z. Control of Hazardous Energy
I1I-AA.Electrical Safety

I11-BB.Fall Protection

IlI-CC.Hand and Power Tools
IlI-EE.Ergonomics

PIKA
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I1I-JJ. Ladders (Portable/Fixed)
I1I-KK.Signs, Signals and Barricades
IlI-LL. Traffic Control

11I-MM.Utility Location

General Field Construction H&S (Section 1V)

IV-A. Elevated Work Surfaces

IV-B. Scaffolds

IV-C. Lifts

IV-E. Heavy Equipment

IV-F. Hoisting and Rigging, Cranes and Derricks
IV-G. Forklifts

IV-H. Concrete and Masonry

IV-l. Demolition

IV-J. Blasting and Explosives

IV-K. Welding and Cutting

IV-L. Temporary Working Surfaces and Railings
IV-M. Underground Construction (Tunnels)

IV-N. Steel Erection

IV-O. Rollover and Overhead Protection

IV-P. Power Transmission and Distribution
IV-Q. Permit to Work

PIKA

MALCEHM
IRMIE

Coﬁtract No. W912DY-10-D0025, DO 0007
December 2011

Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

(B-2) 4-6



Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

5. Training
5.1 Authorization to Enter

Only personnel with the appropriate training and medical certifications will be allowed
to work at the site. The SSHO will maintain a list of authorized workers; only personnel
on the work authorized list, regulatory agency personnel, authorized employees, and
others authorized by the PM will be allowed to enter the site work areas.

5.2 AHAs

Hazards and controls have been identified for each work task. An AHA is a tool used
to identify potential hazards and develop corrective or protective systems to eliminate
the hazard. AHAs list operational steps, potential hazards and controls associated with
an activity. Hazards may be physical (e.g., lifting hazards, eye hazards) or
environmental (e.g., weather or biological [i.e., stinging insects, snakes]). AHAs are
reviewed periodically to ensure that the procedures and protective equipment specified
for each activity are current and technically correct. Changes in site conditions and/or
the scope of work may require a review and modification to the AHA in question.
During this review process, comments on the AHA and its procedures will be obtained
from personnel associated with the activity being analyzed.

The AHA must be reviewed and signed by persons involved in performing the
described task. The task must not be started until personnel understand that task, the
hazards and how hazards will be mitigated.

5.3 HAZWOPER

On-site project personnel who work in areas where they may be exposed to site
contaminants must be trained as required by OSHA Regulation 29 CFR 1910.120
HAZWOPER. Field employees also must receive a minimum of 3 days of actual field
experience under the direct supervision of a trained, experienced supervisor.
Personnel who completed their initial training more than 12 months prior starting the
project must have completed an 8-hour refresher course within the past 12 months.
Specialty services contractors (e.g., surveyor) are not required to have HAZWOPER
training; however, they must have a full-time, trained escort. Personnel who actin a
supervisory capacity within exclusion zone areas must be trained as HAZWOPER
Supervisor in accordance with 29 CFR 1910.120(e).

PIKA
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5.4  Site-Specific Railroad Safety Training and Security Clearance

Based on discussion with Norfolk Southern personnel, Federal Railroad Administration
(FRA) training and e-RailSafe verification and training are not required to perform work
on site. Should these certifications become necessary at a later date, training will be
completed accordingly.

5.5 Site Orientation Training

Site-specific training will be accomplished by onsite personnel reading this SSHP and
associated AHAs. The review must include a discussion of the chemical, physical and
biological hazards; PPE; safe work procedures; and emergency procedures for the
project.

No person will be allowed in the work area during site operations without first receiving
a site orientation, safety briefing and/or refresher training. Following this initial site
H&S orientation, safety meetings will be held daily as a component of the tailgate
meeting. People entering the site work areas, including visitors, must document their
attendance at this briefing, as well as any required safety meetings on the forms
included with this SSHP. No person will be allowed in the work area unless they are
wearing the minimum PPE. A safety meeting must also be held prior to beginning new
tasks, and repeated if new hazards are encountered.

5.6 First Aid and Cardiopulmonary Resuscitation (CPR)

At least two site personnel that are current in first aid/CPR will be assigned to the work
crew and will be on site during operations, except during the periodic inspections of the
automated site operations by the Field Technician/SSHO. The Field Technician/SSHO
is anticipated to conduct routine inspections of the plant during automated operations
by his/herself. This individual will be CPR/First Aid trained, have a mobile phone with
them, and will have scheduled call-in times to the PM or Task Manager.

Refresher training in first aid (triennially) and CPR (annually) are required to keep the

certificate current. These individuals must also receive training regarding the
precautions and PPE necessary to protect against exposure to blood-borne pathogens.

PIKA
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5.7 Certification Documents

A training and medical file has been established for this project and will be kept with
field personnel and in the office during site operations. Specialty training, such as first
aid/CPR certificates, as well as current medical clearances for all project field
personnel required to wear respirators, will be maintained within that file. The PIKA-
PIRNIE JV Team and subcontractor personnel must provide their training and medical
documentation to the SHM prior to starting work.

5.8 HazCom

All project required chemicals must be handled in accordance with OSHA 29 CFR
1910.1200, the PIKA-PIRNIE JV Team-HazCom Procedure (ARC HSGEOQQ07), and the
requirements outlined in the FHSHB. The tasks coved by this SSHP are expected to
be completed without the use of hazardous chemicals as defined by the regulation and
the PIKA-PIRNIE JV Team procedure. However, there may be many chemicals
brought onto the site by other contractors that meet the definition of hazardous. For
this reason, the PIKA-PIRNIE JV Team SSHO will request that information be
exchanged from the other contractors regarding hazardous chemical present on the
site and communicated to the affected PIKA-PIRNIE JV Team employees and
subcontractors.

Any MSDSs obtained for informational exchange with affected the PIKA-PIRNIE JV
Team employee/subcontractor are to be kept by the SSHO. Affected employees will
be notified of any hazardous chemicals being used in their immediate work area or in
any area where it is likely they will travel through during the completion of observation
tasks before exposure potential and in general at staff meeting/ progress meetings.

5.9 Tailgate Meetings

Tailgate safety meetings must be conducted at least once daily. Each tailgate safety
meeting must be documented on the form included in Appendix C and maintained
with the project files. The tailgate safety meeting will serve as a final review for hazard
identification and controls to be utilized. AHAs and the PIKA-PIRNIE JV Team FHSHB
controls should be reviewed as part of the meeting to ensure hazard controls are
adequate for planned work.
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6. PPE Selection

PPE will be selected based on the potential for contact, site conditions, ambient air
quality and the judgment of supervising site personnel and H&S professionals. The
PPE used will be chosen to be effective against the COCs present on site.

Specifically, the level of PPE selected will be based on the work environment and an
assessment by the SSHO of the potential for skin or eye contact with COCs. The PPE

selection matrix is presented below.

PPE Selection Matrix

Task Anticipated Level of Protection

Mobilization and demobilization of equipment | Level D

Site assessment (walking and accessing site

Level D
locations without intrusive actions) eve

Remedial activities (i.e., well installation, water

. . s . Level D (with air monitoring)
sampling, operation of injection equipment)

Installation of storage tanks, process Non-HAZWOPER contingent upon
equipment and electrical service task not having potential for contact
with COCs.

6.1 Using PPE

Depending on the level of protection selected, specific donning and doffing procedures
may be required. The procedures presented in this section are mandatory if Modified
Level D PPE is used. All personnel entering the exclusion zone (EZ) must use the
required PPE in accordance with the requirements of this SSHP. When leaving the
EZ, PPE will be removed in accordance with the procedures listed to minimize the
spread of COCs.

6.1.1 Donning Procedures

These procedures are mandatory only when Modified Level D or Level C PPE is used
on site:

* Remove bulky outerwear.
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* Don work clothes or coveralls.

* Don the required chemical-protective coveralls.

* Don the required chemical-protective boots or boot covers.

* Tape the legs of the coveralls to the boots with duct tape.

* Don the required chemical-protective gloves.

* Tape the wrists of the protective coveralls to the gloves.

* Don the required respirator and perform the appropriate fit check (Level C).

* Put hood or head covering over head and respirator straps and tape hood to
facepiece (Level C).

* Don remaining PPE, such as safety glasses or goggles and hard hat.
®* When these procedures are instituted, one person must remain outside the
work area to provide that each person entering has the proper protective
equipment.
6.1.2 Doffing Procedures
The following procedures are only mandatory when Modified Level D or Level C PPE is
required for the site. Whenever a person leaves the work area, the following

decontamination sequence will be followed:

* Upon entering the contaminant reduction zone (CRZ), rinse contaminated
materials from the boots or remove contaminated boot covers.

* Clean reusable protective equipment.

* Remove protective garments, equipment and respirator (Level C) and place
all disposable clothing in plastic bags, labeled with contaminated waste
labels.

PIKA
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* Wash hands, face and neck (or shower if necessary).
* Proceed to clean area and dress in clean clothing.
Clean and disinfect respirator for next use.

All disposable equipment, garments and PPE must be bagged in plastic
bags and labeled for disposal.
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7. Medical Surveillance
7.1 Baseline Medical Examination

All potentially exposed personnel must have completed a comprehensive medical
examination prior to assignment and periodically thereafter as defined by applicable
regulations including 29 CFR 1910.120(f) and 29 CFR 1910.134.

The examining physician will provide the employee with a letter summarizing findings
and recommendations, and confirming the worker’s fitness for work and ability to wear
a respirator. Documentation of current medical clearance will be available for each
employee during project site work.

Subcontractors will certify that all their employees have successfully completed a
physical examination by a qualified physician. The physical examinations must meet
the requirements of 29 CFR 1910.120 and 29 CFR 1910.134. Subcontractors will
supply copies of the medical examination certificate for each on-site employee.

7.2 Other Medical Examinations

In addition to pre-employment, annual and exit physicals, personnel may be examined:
at the employee’s request after known or suspected exposure to toxic or hazardous
materials (HazMat) and at the discretion of the Construction Task Manager or SSHO or
occupational physician after known or suspected exposure to, toxic or HazMat.

7.3 Medical Restriction

When the examining physician identifies a need to restrict work activity, the employee’s

supervisor must communicate the restriction to the employee. The terms of the
restriction will be discussed with the employee and the supervisor.
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8. Levels of Protection
PPE will be selected based on the potential for contact, site conditions, ambient air
quality and the judgment of supervising site personnel and H&S professionals. The

PPE used will be chosen to be effective against the COCs present on site.

The level of PPE selected will be based on air monitoring of the work environment and
an assessment of the potential for skin contact with the COCs.

8.1 Level D Protection
The minimum level of protection that is required of personnel and subcontractors at the
site is Level D, which is worn when activities do not involve potential dermal contact
with contaminants and there is no indication that an inhalation hazard exists. Level D
protection includes the following equipment:

* work clothing as prescribed by weather

* leather work gloves

* steel-toe work boots (over the ankle), meeting American National Standards
Institute (ANSI) Z41

* safety glasses with side shields and goggles, meeting ANSI Z87
* hard hat, meeting ANSI Z89
* safety/reflector vests

* hearing protection (if noise levels exceed 85 decibels [dBA], then hearing
protection with a U.S. Environmental Protection Agency (USEPA) noise
reduction rating [NRR] of at least 20 dBA must be used)

8.2 Modified Level D Protection

Modified Level D protection will be used when airborne contaminants are not present
at levels of concern for inhalation, but site activities present the potential for skin
contact with contaminated materials. Modified Level D protection consists of the
following equipment:
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* nitrile outer gloves when handling potentially contaminated media
* leather work gloves

* latex or polyvinyl chloride (PVC) overboots when contact with COC-
impacted media is anticipated

¢ steel-toe work boots (over the ankle), meeting ANSI Z41
* safety glasses with side shields and goggles, meeting ANSI Z87

* face shield in addition to safety glasses or goggles when projectiles or
splash hazards exist

* hard hat, meeting ANSI Z89
* safety/reflector vests

* hearing protection (if noise levels exceed 85 dBA, then hearing protection
with a USEPA NRR of at least 20 dBA must be used)

8.3 Level C Protection

Level C protection will be required when the airborne concentration of COCs reaches
the Level C action level or if strong odors, action level readings on air monitoring
equipment, or related site conditions warrant use of respiratory protection. The

following equipment will be used for Level C protection:

* half-face or full-face, air-purifying respirator with high-efficiency particulate
air/organic vapor (HEPA/OV) cartridge

* disposable coveralls (e.g., Tyvek suit), with ankles and cuffs taped to boots
and gloves

* nitrile outer gloves when handling potentially contaminated media

* leather work gloves
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* steel toe work boots, meeting American Society for Testing and Materials
(ASTM) International F2412 and F2413; puncture-proof inserts are
recommended

* chemical-resistant boots with steel toes or latex/PVC overboots over steel
toe boots

* hard hat, meeting ANSI Z89 when falling object hazards are present
* high-visibility vests

* hearing protection (if noise levels exceed 85 dBA, then hearing protection
with a USEPA NRR of at least 20 dBA must be used)
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9. Respiratory Protection

Respiratory protection is an integral part of employee H&S at the site due to potentially
hazardous concentrations of airborne COCs. The site respiratory protection program
will consist of the following (as a minimum):

* All on-site personnel who may use respiratory protection will have an
assigned respirator.

* All on-site personnel who may use respiratory protection will have been fit
tested and trained in the use of a full-face air-purifying respirator within the
past 12 months.

* All on-site personnel who may use respiratory protection must, within the
past year, have been medically certified as being capable of wearing a
respirator. Documentation of the medical certification must be provided to
the SHM prior to commencing site work.

® Only cleaned, maintained, NIOSH-approved respirators will be used.

* If respirators are used, the respirator cartridge must be properly disposed of
at the end of each work shift, or when load-up or breakthrough occurs.

* All on-site personnel who may use respiratory protection must be clean-
shaven. Mustaches and sideburns are permitted, but they must not touch
the sealing surface of the respirator.

* Respirators will be inspected and a negative pressure test will be performed
prior to each use.

* After each use, the respirator will be wiped with a disinfectant cleansing
wipe. When used, the respirator will be thoroughly cleaned at the end of the
work shift. The respirator will be stored in a clean plastic bag, away from
direct sunlight in a clean, dry location, in a manner that will not distort the
face piece.
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10. Air Monitoring

Air monitoring will be conducted to evaluate airborne constituent levels. The monitoring
results will be used to determine exclusion zone boundaries, work procedures and the
selection of PPE. Air monitoring equipment will include a photo ionization detector
(PID) with a 10.6 eV lamp or greater, and a Combustible Gas Indicator that measures
lower explosive limit (LEL)/oxygen. At a minimum, visual observations will be used to
monitor airborne dust. The PIKA-PIRNIE JV Team SSHO will be responsible for using
the air monitoring results to determine appropriate H&S precautions for PIKA-PIRNIE
JV Team personnel and subcontractors. Monitoring for OVs for the purpose of
estimating worker exposure level will be conducted in the breathing zone during field
activities and at exclusion boundaries to determine the acceptable zone boundaries
(see Appendix J). At a minimum, readings will be recorded at least hourly or more
frequently as determined by the SHM. Air monitoring data must be recorded on an air
monitoring log or in a field logbook by the SSHO.

The SSHO must record air monitoring data, including the recording of instrument
settings, on an air monitoring log or in the field logbook, even when the permit required
confined space is monitored by subcontractor personnel.

All direct-reading instrumentation calibrations must be conducted under the
approximate environmental conditions the instrument will be used. Instruments must
be calibrated before and after use, noting the reading(s) and any adjustments that are
necessary. All air monitoring equipment calibrations, including the standard used for
calibration, must be documented on a calibration log or in the field logbook. The SHM
will review and maintain all completed documentation/forms.

Air monitoring equipment will be maintained, calibrated and repaired in accordance
with the specific manufacturers' procedures. When applicable, only manufacturer-
trained and/or authorized personnel will be allowed to perform instrument repairs or
preventive maintenance.

If an instrument is found to be inoperative or suspected of giving erroneous readings,
the SSHO is responsible for removing the instrument from service and obtaining a
replacement unit. If the instrument is essential for safe operation during a specific
activity, that activity must cease until an appropriate replacement unit is obtained. The
PM is responsible for ensuring that a replacement unit is obtained and/or repairs are
initiated on the defective equipment.
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The table below presents airborne contaminant action levels that will be used to
identify the procedures and protective equipment necessary based on conditions as
measured at the site.

Airborne Constituent Action Levels

Exposure Hazard Monlltorlng uSlullelglile (G Required Action
Equipment Frequency Level
Total volatile PID Continuous in 0-5ppm Normal operations.
organic compound (10.6 eV breathing zone/ Ensure PID levels at exclusion
(VOC) lamp or work zone zone boundary remain at
greater) perimeter background concentration for
PID.
> 5 ppm, Upgrade to Level C PPE.
<10 ppm
>10 ppm Stop work and investigate cause
<100 ppm | of reading. Modify work practices
as practical to reduce levels;
contact SHM/PM.
Cease operations resulting in
>100 ppm | contaminant release. Modify
work area as necessary to
prevent or manage VOC
emissions. Contact SHM/PM.
Oxygen Oxygen Continuous in <19.5% Stop work, evacuate confined
Sensor, breathing zone spaces/work area, investigate
Typically prior to and cause of reading and ventilate
Integrated during area.
into excavation entry
Combustible Normal operations.
Gas >19.5% to
Indicator <23.5% Stop work, evacuate confined
spaces/work area, investigate
>23.5% cause of reading and ventilate
area.
Flammable vapors | Combustible | Continuous in <10% Normal operations.
(LEL) Gas breathing zone LEL
Indicator prior to and Stop work, ventilate area,
during >10% investigate source of vapors.
excavation entry | LEL
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11. General Safety Practices

General safety rules for site activities include, but are not limited to, the following:

* Atleast one copy of this SSHP must be kept in a location on site that is
readily available to personnel, and all project personnel will review the
SSHP prior to starting work.

* Wear PPE as required, and stop work and replace damaged PPE
immediately.

® Upon skin contact with materials that may be impacted by COCs, remove
contaminated clothing and wash the affected area immediately.
Contaminated clothing must be changed. Skin contact with materials
potentially impacted by COCs must be reported to the PM or the SSHO
immediately. If needed, seek medical attention.

* Food, drink and smoking are permitted in designated areas. Food, drink
and smoking are not permitted in the EZ or CRZ.

®* Practice contamination avoidance. Avoid contact with surfaces either
suspected or known to be impacted by COCs, such as mud or discolored
soil.

* Remove PPE as required before leaving the work area to limit the spread of
COC-containing materials.

* Dispose of all soiled gloves in designated receptacles designated for this
purpose.

* Report all injuries, illnesses, near misses and unsafe conditions or work
practices to the SHM.

11.1 Buddy System

On-site personnel involved in construction phase activities or any operations with
active handling of hazardous waste must use the buddy system. Use of the buddy
system is required during operations. Additionally, the buddy system must be used
during work along roadways or any other area where vehicles may pose a risk to field
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personnel. Visual contact must be maintained between crew members at all times,
and crew members must observe each other for signs of chemical exposure, and heat
or cold stress. Indications of adverse effects include, but are not limited to:

® changes in complexion and skin coloration

* changes in coordination

* changes in demeanor

* excessive salivation and pupillary response

® changes in speech pattern
Team members must also be aware of potential exposure to possible safety hazards,
unsafe acts or noncompliance with safety procedures. Employees must inform their
fellow team members of potential effects of exposure to toxic materials. The
symptoms of such exposure may include:

®* headaches

* dizziness

®* nausea

® blurred vision

* cramps

* irritation of eyes, skin or respiratory tract
If protective equipment or noise levels impair communications, pre-arranged hand

signals must be used for communication. Personnel must stay within line of sight of
another team member.

During the automated operational phase of the treatment system the Field
Technician/SSHO may complete inspection related activities while on site alone. This
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individual with have a mobile phone with them and designated call-in times to the Task
Manager to confirm arrival and departure from the site.

11.2 Site Security

If work is to be conducted during hours of darkness, adequate lighting will be utilized in
accordance with Appendix F — Night Operations Plan. Upon arrival, vehicles will be
parked inside the site and the parking area will serve as the muster point in the event
of site emergencies.

11.3 Heat Stress

Heat stress monitoring will be performed in accordance with PIKA\PIRNIE H&S
Procedure ARC HSIHO013. Work/rest cycles will be used as necessary to minimize
exposure to the elements and overheating, resulting in any of the ilinesses described
above. Heat stress monitoring will be performed by both individuals and the SHM.
Monitoring may include, but is not limited to, checking individual heart rates, body
temperature, sweating, rashes, change in disposition (i.e., giddiness), nausea and
vomiting. Additionally, one or more of the following control measures may be used to
help control heat stress and are mandatory if any site worker is suspected of exhibiting
any of the early symptoms of heat stress:

* Site workers will be encouraged to drink plenty of water and electrolyte
replacement fluids throughout the day.

* On-site drinking water will be kept cool (50 to 60 degrees Fahrenheit [°F]).

* A work regimen that will provide adequate rest periods for cooling down will
be established, as required.

* All personnel will be advised of the dangers and symptoms of heat stroke,
heat exhaustion and heat cramps.

* Employees will be instructed to monitor themselves and coworkers for signs
of heat stress and to take additional breaks as necessary.

* Frequent breaks can be taken in either a shaded rest area or in an air-
conditioned vehicle.
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* Employees must not be assigned to other tasks during breaks.

* Employees must remove impermeable garments during rest periods. This
includes white Tyvek®-type garments.

All employees must be informed of the importance of adequate rest, acclimation and
proper diet in the prevention of heat stress disorders.

11.3.1 Heat Rashes

Heat rashes are one of the most common problems in hot work environments.
Commonly known as prickly heat, a heat rash is manifested as red papules and usually
appears in areas where the clothing is restrictive. As sweating increases, these
papules give rise to a prickling sensation. Prickly heat occurs in skin that is persistently
wetted by un-evaporated sweat, and heat rash papules may become infected if they
are not treated. In most cases, heat rashes will disappear when the affected individual
returns to a cool environment.

11.3.2 Heat Cramps

Heat cramps are usually caused by performing hard physical labor in a hot
environment. These cramps have been attributed to an electrolyte imbalance caused
by sweating. It is important to understand that cramps can be caused both by too
much or too little salt.

Cramps appear to be related to a lack of water replenishment. Because sweat is a
hypotonic solution (plus or minus 0.3 percent sodium chloride), excess salt can build
up in the body if the water lost through sweating is not replaced. Thirst cannot be
relied on as a guide to the need for water; instead, water must be taken every 15 to 20
minutes in hot environments.

Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear, a
loss of sodium may occur. Drinking commercially available carbohydrate electrolyte
replacement liquids is effective in minimizing physiological disturbances during
recovery.
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11.3.3 Heat Exhaustion
Heat exhaustion occurs from increased stress on various body organs due to
inadequate blood circulation, cardiovascular insufficiency or dehydration. Signs and
symptoms include:

® pale, cool, moist skin

* heavy sweating

* dizziness

®* nausea

* headache

* vertigo

®* weakness

* thirst

® giddiness
Fortunately, this condition responds readily to prompt treatment. However, heat
exhaustion must not be dismissed lightly, for several reasons. The fainting associated
with heat exhaustion can be dangerous because the victim may be operating
machinery or controlling an operation that must not be left unattended; moreover, the
victim may be injured when he or she faints. Also, the signs and symptoms seen in

heat exhaustion are similar to those of heat stroke, which is a medical emergency.

Workers suffering from heat exhaustion must be removed from the hot environment,
given fluid replacement and be encouraged to get adequate rest.

11.3.4 Heat Stroke

Heat stroke is the most serious form of heat stress. Heat stroke occurs when the
body’s system of temperature regulation fails and the body’s temperature rises to
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critical levels. This condition is caused by a combination of highly variable factors and
its occurrence is difficult to predict.

Heat stroke is a medical emergency. Primary signs and symptoms of heat stroke are:
® confusion
® irrational behavior
* loss of consciousness
¢ convulsions
* alack of sweating (usually)
* hot, dry skin

* an abnormally high body temperature (e.g., a rectal temperature of
41degrees Celsius (°C) [105.8°F])

If body temperature is too high, it causes death. The elevated metabolic temperatures
caused by a combination of workload and environmental heat load, both of which
contribute to heat stroke, are also highly variable and difficult to predict.

If a worker shows signs of possible heat stroke, professional medical treatment must
be obtained immediately. The worker will be placed in a shady area and the outer
clothing must be removed. The worker’s skin must be wetted and air movement
around the worker must be increased to improve evaporative cooling until professional
methods of cooling are initiated and the seriousness of the condition can be assessed.
Fluids must be replaced as soon as possible. The medical outcome of an episode of
heat stroke depends on the victim’s physical fitness and the timing and effectiveness of
first-aid treatment.

Regardless of the worker’s protestations, no employee suspected of being ill from heat
stroke will be sent home or left unattended unless a physician has specifically
approved such an order.

Proper training and preventive measures will help avert serious illness and loss of work
productivity. Preventing heat stress is particularly important because once someone
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suffers from heat stroke or exhaustion, that person may be predisposed to additional
heat injuries.

11.3.5 Heat Stress Monitoring

Heat stress monitoring and work/rest cycle implementation will commence when the
ambient adjusted temperature exceeds 72°F. Screening criteria for heat stress
exposure and examples of activities within metabolic rate categories are provided in
the tables below. Cooling vests are available on site and will be used by PIKA\PIRNIE
personnel during operations requiring Level C PPE to maintain body core temperature
at safe levels.

Screening Criteria for Heat Stress Exposure for 8-Hour Work Day, 5 Days Per Week with
Conventional Breaks

Acclimatized Unacclimatized
Work Very Very
Demands Light Moderate | Heavy Heavy Light Moderate | Heavy Heavy
100% work 85.1°F 81.5°F 78.8°F 81.5°F T7°F 72.5F
(29.5°C) | (27.5°C) (26°C) (27.5°C) (25°C) (22.5°C)
75% work; 86.9°F 83.3°F 81.5°F 84.2°F 79.7°F 76.1°F
25% rest (30.5°C) | (28.5°C) | (27.5°C) (29°C) (26.5°C) | (24.5°C)
50% work; 88.7°F 85.1°F 83.3°F 81.5°F 86°F 82.4°F 79.7°F 77°F
50% rest (31.5°C) | (29.5°C) | (28.5°C) | (27.5°C) | (30°C) (28°C) (26.5°C) | (25°C)
25% work, 90.5°F 87.8°F 86°F 85.1°F 87.8°F 84.2°F 82.4°F 79.7°F
75% rest (32.5°C) (31°C) (30°C) | (29.5°C) | (31°C) (29°C) (28°C) | (26.5°C)

Source: 2004 TLVs and Biological Exposure Indices (BEIs) — TLVs for Chemical Substances and Physical Agents and BEls
(ACGIH 2004).

Examples of Activities within Metabolic Rate Categories

Categories

Example Activities

Resting

Sitting quietly

Sitting with moderate arm movements

Light

Sitting with moderate arm and leg movements

Standing with light work at machine or bench while using mostly arms

Using a table saw

Standing with light or moderate work at machine or bench and some walking about

Moderate

Scrubbing in a standing position

Walking about with moderate lifting or pushing

Walking on a level at 6 kilometers per hour while carrying 3 kilogram weight load

Heavy

Carpenter sawing by hand

Shoveling dry sand

Heavy assembly work on a non-continuous basis

Intermittent heavy lifting with pushing or pulling (e.g., pick-and-shovel work)

Very heavy

Shoveling wet sand

Source: 2004 TLVs and BEIs — Threshold Limit Values for Chemical Substances and Physical Agents and Biological
Exposure Indices (ACGIH 2004).

e

) MALCCHM
. }'m I

Contract No. W912DY-10-D0025, DO 0007

December 2011

(B-2) 11-7



11.4 Cold Stress

Cold stress normally occurs in temperatures at or below freezing, or under certain

circumstances, in temperatures of 40°F. Extreme cold for a short time may cause

severe injury to exposed body surfaces or result in profound generalized cooling,
causing death. Areas of the body that have high surface area-to-volume ratio, such as
fingers, toes and ears, are the most susceptible. Two factors influence the

development of a cold weather injury: ambient temperature and wind velocity. For

example, 10°F with a 15 mile per hour (mph) wind is equivalent in chilling effect to still
air at 18°F. An equivalent chill temperature chart relating the actual dry bulb
temperature and wind velocity is presented in the table below.

Chill Temperature Chart

Actual Temperature Reading (°F)
Estimated 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
Wind Speed
(mph)
Equivalent Chill Temperature (°F)
Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6
10 40 28 16 4
15 36 22 9 -5
20 32 18 4 -10
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 94 109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 98  -113  -129 -145
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148
(Wind speeds LITTLE DANGER INCREASING GREAT DANGER
greater than ) DANGER o
40 mph have Maximum danger of Flesh may freeze within 30
little additional | false sense of security. Danger from seconds.
effect.) freezing of
exposed flesh
within 1 minute.
Trench foot and immersion foot may occur at any point on this chart.

This chart was developed by the U.S. Army Research Institute of Environmental Medicine, Natick, MA (Source: ACGIH 2004).

Local injury resulting from cold is included in the generic term “frostbite.” Several

degrees of tissue damage are associated with frostbite. Frostbite of the extremities

can be categorized into:
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* Frost Nip or Incipient Frostbite. Characterized by sudden blanching or
whitening of skin.

® Superficial Frosthite. Skin has a waxy or white appearance and is firm to
the touch, but tissue beneath is resilient.

* Deep Frosthite. Skin tissue is cold, pale and solid; extremely serious injury.

Systemic hypothermia is caused by exposure to freezing or rapidly dropping
temperature. It can be fatal. Its symptoms are usually exhibited in five stages:

1. shivering

2. apathy, listlessness, sleepiness and (sometimes) rapid cooling of the body
to less than 95°F

3. unconsciousness, glassy stare, slow pulse, and slow respiratory rate
4. freezing of the extremities
5. death

Trauma sustained in freezing or sub-zero conditions requires special attention because
an injured worker is predisposed to secondary cold injury. Special provisions must be
made to prevent hypothermia and secondary freezing of damaged tissues in addition
to providing for first-aid treatment. To avoid cold stress, site personnel must wear
protective clothing appropriate for the level of cold and physical activity. In addition to
protective clothing, preventive safe work practices, additional training and warming
regimens may be used to prevent cold stress.

11.4.1 Safety Precautions for Cold Stress Prevention

For air temperature of 0°F or less, mittens will be used to protect the hands. For
exposed skin, continuous exposure will not be permitted when air speed and
temperature results in a wind chill temperature of -25°F.

At air temperatures of 36°F or less, field personnel who become immersed in water or

whose clothing becomes wet must be immediately provided with a change of clothing
and be treated for hypothermia.

PIKA

MALTCH M
TRMIE

Contract No. W912DY-10-D0025, DO 0007 (B-2) 11-9
December 2011



Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

If work is done at normal temperature or in a hot environment before entering the cold,
the field personnel must ensure that their clothing is not wet as a consequence of
sweating. If wet, field personnel must change into dry clothes prior to entering the cold
area.

If the available clothing does not give adequate protection to prevent hypothermia or
frostbite, work must be modified or suspended until adequate clothing is made
available or until weather conditions improve.

Field personnel handling evaporative liquid (e.g., gasoline, alcohol or cleaning fluids) at
air temperatures below 40°F must take special precaution to avoid soaking of clothing
or gloves with the liquids because of the added danger of cold injury due to evaporative
cooling.

11.4.2 Safe Work Practices for Cold Work Areas

Direct contact between bare skin and cold surfaces (<20°F) must be avoided. Metal
tool handles and/or equipment controls will be covered by thermal insulating material.

For work performed in a wind chill temperature at or below 10°F, workers must be
under constant protective observation (buddy system). The work rate will be
established to prevent heavy sweating that will result in wet clothing. For heavy work,
rest periods must be taken in heated shelters and workers must be provided with an
opportunity to change into dry clothing if needed.

Field personnel must be provided the opportunity to become accustomed to cold-
weather working conditions and required protective clothing. Work will be arranged to
minimize sitting or standing still for long periods.

During the warming regimen (rest period), field personnel will be encouraged to
remove outer clothing to permit sweat evaporation or to change into dry work clothing.
Dehydration, or loss of body fluids, occurs insidiously in the cold environment and may
increase susceptibility to cold injury due to a significant change in blood flow to the
extremities. Fluid replacement with warm, sweet drinks and soups is recommended.
The intake of coffee will be limited because of diuretic and circulatory effects.
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11.5 Biological Hazards

Biological hazards may include black bears, snakes, thorny bushes and trees, poison
ivy, ticks, mosquitoes, chiggers, fire ants, and other pests.

11.5.1 Snakes

The possibility of encountering snakes exists, specifically for personnel working in
wooded/vegetated areas. Snake venoms are complex and include proteins, some of
which have enzymatic activity. The effects produced by venoms include neurotoxic
effects with sensory, motor, cardiac and respiratory difficulties; cytotoxic effects on red
blood cells, blood vessels, heart muscle, kidneys and lungs; defects in coagulation;
and effects from local release of substances by enzymatic actions. Other noticeable
effects of venomous snake bites include swelling, edema and pain around the bite, and
the development of ecchymosis (the escape of blood into tissues from ruptured blood
vessels).

Control. To minimize the threat of snake bites, all personnel walking through vegetated
areas must be aware of the potential for encountering snakes and the need to avoid
actions potentiating encounters (e.g., turning over logs). If a snake bite occurs, an
attempt will be made to safely identify the snake via size and markings. The victim
must be transported to the designated hospital within 30 minutes; first aid consists of
applying a constriction band and washing the area around the wound to remove any
unabsorbed venom.

11.5.2 Mosquitoes

Personnel may be exposed to mosquitoes during work activities. Typical exposure to
mosquitoes does not present a significant hazard. However, if West Nile virus is
prevalent in the area, exposure to this virus is increased. West Nile virus results in flu-
like symptoms and can be serious if not treated, or in immune-compromised
individuals.

Control. To minimize the threat of mosquito bites, all personnel working outside must
be aware of the potential for encountering mosquitoes and implement the basic

precautions listed below:

¢ Avoid working at dawn or dusk, when mosquitoes are most active.
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e Prevent accumulation of standing water at the work site.

e Apply an insect repellent that contains N,N-diethyl-meta-toluamide (DEET) to

exposed skin.

e Wear light-colored clothes, preferably with long sleeves and full-length pants.

¢ Do not touch any dead birds or animals that you encounter.

If dead birds are detected near the site, report this to the local County Health

Department. If flu-like symptoms are present in onsite personnel, contact your doctor

or the HSM for more information.
11.5.3 Spiders

The possibility of personnel encountering spiders exists during work activities. Two
spiders are of concern: the black widow and the brown recluse. Both prefer dark
sheltered areas such as basements, equipment sheds and enclosures, and around
woodpiles or other scattered debris.

The black widow is shiny black, approximately 1 inch long and found throughout the
United States. There is a distinctive red hourglass marking on the underside of the
black widow’s body. The bite of a black widow is seldom fatal to healthy adults, but
effects include respiratory distress, nausea, vomiting and muscle spasms.

The brown recluse is smaller than the black widow and gets its name from its brown
coloring and behavior. The brown recluse is more prevalent in the Southern United
States. The brown recluse has a distinctive violin shape on the top of its body. The

bite of the brown recluse is painful and the bite site ulcerates and takes many weeks to

heal completely.

The following photographs identify brown recluse and black widow spiders:

G e, )

Brown recluse spider Female black widow spider
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Control. To minimize the threat of spider bites, all personnel walking through
vegetated areas must be aware of the potential for encountering these arachnids.
Personnel need to avoid actions that may result in encounters such as turning over
logs and placing hands in dark places (e.g., behind equipment or in corners of
equipment sheds or enclosures). To prevent the possibility of a spider bite, all
enclosures/equipment will be visually inspected prior to opening. Leather or equivalent
work gloves will be worn at all times when working in and around enclosures/
equipment where spiders could be encountered. Any items removed from an
enclosure will be carefully inspected and/or shaken out before use (e.g., donning of a
vest, use of a manual). If a preponderance of spiders is noted in a particular location
(e.g., control panels, sheds), an exterminator will be contacted to provide removal
services.

If a spider bite occurs, the victim must be transported to the designated hospital as
soon as possible; field first aid consists of washing the area around the wound to
remove any unabsorbed venom and applying ice packs. Acetaminophen may be given
for pain, and the affected limb may be elevated to reduce swelling.

11.5.4 Tick-Borne Diseases

During work activities, personnel may be exposed to ticks and the tick-borne diseases
described below.

Lyme Disease. The disease commonly occurs in summer and is transmitted by the
bite of infected ticks. “Hot spots” in the United States include New York, New Jersey,
Pennsylvania, Massachusetts, Connecticut, Rhode Island, Minnesota and Wisconsin.

Erlichiosis. The disease commonly occurs in summer and is transmitted by the bite of
infected ticks. “Hot spots” in the United States include New York, Massachusetts,
Connecticut, Rhode Island, Minnesota and Wisconsin.

These diseases are transmitted primarily by the deer tick, which is smaller and redder
than the common wood tick. The disease may be transmitted by immature ticks, which
are small and hard to see. The tick may be as small as a period on this page.

Symptoms of Lyme disease include a rash or a peculiar red spot, like a bull’s eye,

which expands outward in a circular manner. The victim may have headache,
weakness, fever, a stiff neck, and swelling and pain in the joints, and eventually,

PIKA

MALTCH M
TRMIE

Contract No. W912DY-10-D0025, DO 0007 (B-2) 11-13
December 2011



Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

arthritis. Symptoms of erlichiosis include muscle and joint aches, flu-like symptoms,
but there is typically no skin rash.

Rocky Mountain Spotted Fever (RMSF). This disease is transmitted via the bite of an
infected tick. The tick must be attached for 4 to 6 hours before the disease-causing
organism (Rickettsia rickettsii) becomes reactivated and can infect humans. The
primary symptom of RMSF is the sudden appearance of a moderate-to-high fever.

The fever may persist for 2 to 3 weeks. The victim may also have a headache, deep
muscle pain and chills. A rash appears on the hands and feet on about the third day
and eventually spreads to all parts of the body. For this reason, RMSF may be
confused with measles or meningitis. The disease may cause death, if untreated, but if
identified and treated promptly, death is uncommon.

Control. Tick repellant containing DEET must be used when working in tick-infested
areas and pant legs must be tucked into boots. Avoid walking in heavily vegetated
areas; stick to trails if they are present. If the work area is known to be heavily infested
with ticks, employees will wear a white Tyvek® liner with taped ankles and wrists to
keep ticks out and ease in identification. In addition, workers, using the buddy system,
must search the entire body every 3 to 4 hours for attached ticks. Workers will check
themselves with a mirror upon arriving home for the evening. Ticks removed within 24
hours are less likely to transmit disease if they are carriers. Ticks must be removed
promptly and carefully without crushing, because crushing can squeeze the disease-
causing organism into the skin. A gentle and steady pulling action must be used to
avoid leaving the head or mouth parts in the skin. Hands must be protected with
surgical gloves when removing ticks. Deer ticks removed from the skin will be placed
in a plastic bag and brought to the HSM, who may send the recovered tick for disease
testing.

11.5.5 Bees

Personnel may be exposed to bees and other stinging insects during work activities.
Bee stings are painful and can be very serious when individuals with an allergy are
stung. Employees that have an allergy and have a prescribed Epinephrine Auto
Injector (EpiPen) must let coworkers know where it is in the event they are stung. You
will only assist in administering the EpiPen if you are trained to do so or given
permission by the injured person. If an individual has received an EpiPen injection,
he/she must still be transported to the hospital regardless if allergic reaction symptoms
began to fade.
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To prevent bee stings there are several steps to take:

®  Wear dull-colored clothing when outdoors. Brightly colored clothing attracts
certain bees, wasps, ants and other insects. (Remember flowers are
brightly colored and many bees and wasps feed on the nectar and pollen of
flowers.) Wear orange vests and white hardhats (not yellow).

* Look around the area to see if there are any large groups of bees.

* Avoid wearing perfumes or colognes because they attract bees; use
unscented sunblock and insect repellant for field work.

* If you see a bee, do not run away or make sudden movements, which tend
to scare the bees.

* Ifabee is flying around you, do not swat atit. Let it fly around until it
decides to leave.

* DO NOTKILL ABEE UNLESS IT IS ABSOLUTELY NECESSARY. Bees
emit an odor when they are killed that tells other bees there is danger.
When other bees smell it, they may attack and sting in large groups.

* If you see a large group of bees, leave them alone and try to complete your
task in another area. If this is not feasible, you may have to postpone work
until the bees can be properly removed.

®* Wear long sleeves and long-legged pants outdoors where practical. Bees
are attracted to sweaty skin.

* Avoid disturbing likely beehive sites, such as large trees, tree stumps, logs
and large rocks.

* Ifacolony is disturbed, run and find cover as soon as possible. Running in
a zigzag pattern may be helpful. Cover as much of the head and face as
possible, without obscuring vision, while running. Once clear of the bees,
remove stingers and seek medical care if necessary, especially if there is a
history of allergy to bee venom.
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* Do not try and hide in water such as ponds, swimming pools or creeks.
Bees know that you are in there and will wait for you to exit the water.

If an employee has been stung by a bee, wasp, hornet or yellow jacket, follow these
instructions closely:

* Bees leave behind a stinger attached to a venom sac. Do not try to pull out
the stinger because this may release more venom; instead gently scrape it

out with a blunt-edged object, such as a credit card or dull knife.

®* Wash the area carefully with soap and water. This must be continued
several times a day until the skin is healed.

* Apply a cold or ice pack, wrapped in cloth, for a few minutes.
* Apply a paste of baking soda and water and leave it on for 15 to 20 minutes.

* Telephone 911 to summon paramedics if the victim is having an allergic
reaction, and use a bee sting emergency survival kit if previously prescribed.

* Treat swelling by elevating the swollen body part above the heart.

* Do not squeeze the sting or rub mud into it. This increases the risk of
infection.

* Do not administer drugs that are not prescribed for the patient.

Seek immediate medical attention if you are stung in the mouth or nose, because
swelling may block airways. Also seek emergency care if any of the following
symptoms are present, which could indicate an allergic reaction:

* large areas of swelling

® abnormal breathing

* tightness in throat or chest

* dizziness
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®* hives

* fainting

® nausea or vomiting

® persistent pain or swelling

Every tailgate safety meeting must include a discussion of which field personnel are
allergic to bees, bug bites or other insects.

11.5.6 Poisonous Plants

Poisonous plants may be present in the work area. Personnel will be alerted to their
presence and instructed on methods to prevent exposure.

Poison sumac grows as a shrub or small tree with large alternate, compound leaves
having 7 to 13 leaflets without teeth. All plant parts are poisonous. The lack of leaflet
glands, "wings" between the leaflets and teeth on the leaves, in addition to this species'
red stems supporting the leaflets and leaves, help to distinguish this plant from similar-
looking nonpoisonous species such as other sumacs and tree-of-heaven. Flowers are
shades of green, white and yellow and appear in late spring. Fruits are small white
berries that mature in late summer and may last through winter. Poison sumac is
occasionally found in moist or wet soils. The following photographs are for
identification of poison sumac.
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Poison ivy is a woody shrub or vine with hairy looking aerial roots. It grows to 10 feet
or more in height, climbing high on trees, walls and fences, or trails along the ground.
All parts of poison ivy, including the roots, are poisonous at all times of the year. The
following photographs are for identification of poison ivy:

Compound Leaf with Three Leaflets White Berries of Poison Ivy

The main control for both poison ivy and poison sumac is to avoid contact with the
plant, cover arms and hands, and frequently wash potentially exposed skin. Particular
attention must be given to avoiding skin contact with objects or protective clothing that
have touched the plants. Treat every surface that may have touched the plant as
contaminated, and practice contamination avoidance.

Poison ivy and sumac are easy to treat if you identified your contact with the irritating
plant within a few hours of the incident. Rash symptoms can appear within a few
hours, but can take 2 to 5 days to appear. The rash starts as a red, annoyingly itchy
area that starts to swell. The area then gets inflamed and will get covered in clusters of
tiny pimples; the pimples eventually merge and turn into blisters. The fluid in the
blisters turns yellow, dries up and becomes crusty. Left completely untreated, this
cycle can last as short as 5 days and in severe cases as long as 5 to 6 weeks.

If an employee comes in contact with poison ivy, oak or sumac, or an animal exposed
to any of these, or tools, gear or clothing exposed to any of these, they must wash with
hot water (not so hot that it burns) and strong soap as soon as possible. Washing
within the first 6 hours before the first symptoms appear, will help to avoid or may
minimize an outbreak.
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11.6 Noise

Exposure to noise over the OSHA action level can cause temporary impairment of
hearing; prolonged and repeated exposure can cause permanent damage to hearing.
The risk and severity of hearing loss increases with the intensity and duration of
exposure to noise. In addition to damaging hearing, noise can impair voice
communication, thereby increasing the risk of accidents on site.

Control. All personnel must wear hearing protection, with an NRR of at least 20, when
noise levels exceed 85 dBA. When it is difficult to hear a coworker at normal
conversation distance, the noise level is approaching or exceeding 85 dBA, and
hearing protection is necessary. All site personnel who may be exposed to noise must
also receive baseline and annual audiograms and training as to the causes and
prevention of hearing loss. Noise monitoring is discussed in Section 6.3.

Whenever possible, equipment that does not generate excessive noise levels will be
selected for this project. If the use of noisy equipment is unavoidable, barriers or
increased distance will be used to minimize worker exposure to noise, if feasible.

11.7 Spill Control

All personnel must take every precaution to minimize the potential for spills during site
operations. All on-site personnel will immediately report any discharge, no matter how
small, to the Construction Task Manager or SSHO.

Spill control equipment and materials will be located on site at locations that present
the potential for discharge. All sorbent materials used to clean up spills will be
containerized and labeled appropriately.

11.8 Sanitation

Site sanitation will be maintained according to OSHA requirements.

11.8.1 Break Area

Breaks must be taken in the Support Zone, away from the active work area after site

personnel go through decontamination procedures. There will be no smoking, eating,
drinking or chewing gum or tobacco in any area other than the Support Zone.
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11.8.2 Potable Water
The following rules apply to the use of potable water during field operations:

* An adequate supply of potable water will be provided at each project site.
Potable water must be kept away from HazMat or media, and contaminated
clothing or equipment.

* Portable containers used to dispense drinking water must be capable of
being tightly closed and must be equipped with a tap dispenser. Water must
not be consumed directly from the container (drinking from the tap is
prohibited) and may not be removed from the container by dipping.

* Containers used for drinking water must be clearly marked and will not be
used for any other purpose.

* Disposable drinking cups must be provided. A sanitary container for
dispensing cups and a receptacle for disposing of used cups is required.

11.8.3 Sanitary Facilities

Access to facilities for washing before eating, drinking or smoking, or alternate
methods such as waterless hand-cleaner and paper towels, will be provided.

11.9 Traffic Safety

To minimize the likelihood of project personnel and activities being affected by traffic,
the following traffic safety procedures will be implemented. When working adjacent to
roadways, cones will be placed along the perimeter of the work area to alert drivers to
the presence of personnel and equipment. All crewmembers will remain behind the
equipment and the traffic barrier. All site personnel will wear an outer layer of orange
or safety yellow warning garments, such as vests, jackets or shirts meeting ANSI Class
Il or Class lll requirements. Traffic Control requirements from Norfolk Southern
Railroad will be complied with in conjunction with these traffic safety procedures.

11.10 Lifting Safety

Using proper lifting techniques may prevent back strain or injury. The fundamentals of
proper lifting include:
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* Consider the size, shape and weight of the object to be lifted.

®* The hands and the object will be free of dirt or grease that could prevent a
firm grip.

* Fingers must be kept away from points that could crush or pinch them,
especially when putting an object down.

®* The load must be kept as low as possible, close to the body with the knees
bent.

* To lift the load, grip firmly and lift with the legs, keeping the back as straight
as possible.

* When putting an object down, the stance and position are identical to that

for lifting: legs are bent at the knees and the back is straight as the object is
lowered.

* Two-person lifts are required to lift objects greater than 50 pounds.
11.11 Emergency Equipment
Adequate emergency equipment will be available for the activities being conducted on
site and as required by applicable sections of 29 CFR 1910. Personnel will be
provided with access to emergency equipment, including, but not limited to, the

following:

* fire extinguishers of at least 5 pounds, of the class, number and location as
required by applicable sections of 29 CFR 1910

® industrial first aid kits of adequate size for the number of personnel on site

* emergency eyeflush bottle, at a minimum, and eyewash and/or shower if
required by operations being conducted on site
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11.12 Lockout/Tagout Procedures

Only fully qualified and trained personnel will perform maintenance procedures. Before
maintenance begins, lockout/ tagout procedures per ARC HSFS004 and OSHA 29
CFR 1910.147 will be followed.

Lockout is the placement of a device that uses a positive means, such as lock, to hold
an energy- or material-isolating device such that the equipment cannot be operated
until the lockout device is removed. If a device cannot be locked out, a tagout system
will be used. Tagout is the placement of a warning tag on an energy- or material-
isolating device indicating that the equipment controls may not be operated until the tag
is removed by the personnel who attached the tag.

11.13 Electrical Safety
Electricity may pose a particular hazard to site workers due to the installation and use
of permanent and portable electrical equipment. If wiring or other electrical work is
needed, a qualified electrician must perform the work. Electrical safety will comply with
PIKA\PIRNIE H&S Standard HSFS006. Requirements include:
* Portable and semiportable tools and equipment must be grounded by a
multiconductor cord having an identified grounding conductor and a

multicontact polarized plug-in receptacle.

* Electric wire or flexible cord passing through work areas must be protected
from foot traffic, vehicles, sharp corners, projections or pinching.

®  All circuits must be protected from overload.

* Plugs and receptacles must be kept out of water unless of an approved
submersible construction.

* All extension cord outlets must be equipped with ground fault circuit
interrupters.

* Attachment plugs or other connectors must be equipped with a cord grip
and be constructed to endure rough treatment.
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* Extension cords or cables must be inspected prior to each use and replaced
if worn or damaged. Cords and cables must not be fastened with staples,
hung from nails or suspended by bare wire.

* Flexible cords must be used only in continuous lengths without splice, with
the exception of molded or vulcanized splices made by a qualified
electrician.

11.14 Confined Space Entry

The site confined space program will include surveys for confined spaces, designation
as permit-required or non-permit required confined space, and labeling or signage at
confined space entrances in accordance with PIKA/PIRNIE H&S Standard HSFS003,
Confined Space Entry. Permit-required confined space entries are not anticipated for
this project. However, in the event personnel plan to enter a permit-required confined
space than a site-specific program will be implement that includes requirements for
current confined space entry training with documentation of training maintained on site.
Pre-entry air monitoring will be performed prior to entering the space and continuous
air monitoring will be performed for the duration of the entry.

11.15 Ladder Safety

Use of ladders on-site will comply with PIKA\PIRNIE H&S Standard HSFS021, Ladder
Safety. When portable ladders are used to access an upper landing surface, the
ladder side rails must extend at least 3 feet above the upper landing surface to which
the ladder is used to gain access; or, when such an extension is not possible because
of the ladder’s length, the ladder must be secured at its top to a rigid support that will
not deflect, and a grasping device (such as a grab rail) will be provided to assist
employees in mounting and dismounting the ladder. In no case will the extension be
such that ladder deflection under a load would, by itself, cause the ladder to slip off its
support. Additional ladder safety procedures are described below:

* Ladders will be maintained free of oil, grease and other slipping hazards.

* Ladders will not be loaded beyond the maximum intended load for which
they were built, or beyond their manufacturer’s rated capacity.

* Ladders will be used only for the purpose for which they were designed.
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* Non-self-supporting ladders will be used at an angle such that the horizontal
distance from the top support to the foot of the ladder is approximately V2 of
the working length of the ladder (the distance along the ladder between the
foot and the top support).

*  Wood job-made ladders with spliced side rails will be used at an angle such
that the horizontal distance is s the working length of the ladder.

* Fixed ladders will be used at a pitch no greater than 90 degrees from the
horizontal, as measured to the back side of the ladder.

* Ladders will be used only on stable and level surfaces unless secured to
prevent accidental displacement.

* Ladders will not be used on slippery surfaces unless secured or provided
with slip-resistant feet to prevent accidental displacement. Slip-resistant feet
will not be used as a substitute for care in placing, lashing or holding a
ladder that is used upon slippery surfaces, including, but not limited to, flat
metal or concrete surfaces that are constructed so they cannot be prevented
from becoming slippery.

* Ladders placed in any location where they can be displaced by workplace
activities or traffic, such as in passageways, doorways or driveways, will be

secured to prevent accidental displacement, or a barricade will be used to
keep the activities or traffic away from the ladder.

®* The area around the top and bottom of ladders will be kept clear.

* The top of a non-self-supporting ladder will be placed with the two rails
supported equally unless it is equipped with a single support attachment.

* Ladders will not be moved, shifted or extended while occupied.
* Ladders will have nonconductive side rails if they are used where the

employee or the ladder could contact exposed energized electrical
equipment.

PIKA

MALTCH M
TRMIE

Contract No. W912DY-10-D0025, DO 0007 (B-2) 11-24
December 2011



Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

* The top, top step will not be used as a step, and the step labeled that it or
any step above it must not be used as a step.

* Cross-bracing on the rear section of stepladders will not be used for
climbing, unless the ladders are designed and provided with steps for
climbing on both front and rear sections.

* Ladders will be inspected by the HSM for visible defects daily and after any
occurrence that could affect their safe use.

* Portable ladders with structural defects, such as, but not limited to, broken
or missing rungs, cleats or steps; broken or split rails; corroded components;
or other faulty or defective components will either be immediately marked in
a manner that readily identifies them as defective, or tagged with “Do Not
Use” or similar language, and will be withdrawn from service.

*  When ascending or descending a ladder, the user will face the ladder.

* Each employee will use at least one hand to grasp the ladder when
progressing up and/or down the ladder to maintain three points of contact.

* Employees will not climb any ladder while carrying items with their hands.
11.16 Lightning

Outdoors is the most dangerous place to be during a lightning storm. When lightning is
seen or thunder is heard, or when dark clouds are observed, quickly move indoors or
into a hard-topped vehicle and remain there until 30 minutes after the last visible
lightning or audible thunder. Listen to forecasts and warnings through National
Oceanic and Atmospheric Administration (NOAA) Weather Radio or your TV and radio
stations. If lightning is forecast, plan an alternate work activity or know where you can
take cover quickly. Check on client/site-specific procedures regarding lightning prior to
starting work.

11.16.1 Hazards

Burns, nervous system damage, broken bones, loss of hearing or eyesight,
electrocution and/or death may occur from contact with lightning.
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11.16.2 Control

1. Postpone activities promptly. Don't wait for rain. Many people take
shelter from the rain, but most people struck by lightning are not in the rain!
Go quickly inside a completely enclosed building, not a carport, open garage
or covered patio. If no enclosed building is convenient, get inside a hard-
topped all-metal vehicle. A cave is a good option outside, but move as far as
possible from the cave entrance.

2. Bethelowest point. Lightning tends to hit the tallest object. In the
mountains if you are above tree line, you ARE the highest object around.
Quickly get below tree line and get into a grove of small trees. Do not be the
second tallest object during a lightning storm! Crouch down if you are in an
exposed area.

3. Keep an eye on the sky. Look for darkening skies, flashes of lightning or
increasing wind, which may be signs of an approaching thunderstorm.

4. Listen for the sound of thunder. If you can hear thunder, go to a safe
shelter immediately.

5. If you see or hear a thunderstorm coming or your hair stands on end,
immediately suspend work and instruct everyone to go inside a sturdy
building or car. Sturdy buildings are the safest place to be. Avoid sheds,
picnic shelters, baseball dugouts and bleachers. If no sturdy building is
nearby, a hard-top vehicle with windows closed will offer some protection. The
steel frame of the vehicle provides some protection if you are not touching
metal. Work will not be resumed until at least 30 minutes have passed since
thunder has been heard or lightning has been seen.

6. Listen to the weather radio. Listen for alerts.

7. Set up weather alerting. PIKA\PIRNIE has a lightning and severe weather
alerting system that, when enabled for a project site, sends automated text
messages to cell phones when lightning is occurring within 25 miles of project

sites.

8. If you cannot get to a shelter, stay away from trees. If there is no shelter,
crouch in the open, keeping twice as far away from a tree as it is tall.
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9. Avoid leaning against vehicles. Get off bicycles and motorcycles.

10. Get out of the water; it is a great conductor of electricity. Stay off the
beach and out of small boats. If caught in a boat, crouch down in the center of
the boat away from metal hardware. Wading and scuba diving are NOT safe.
Lightning can strike the water and travel some distance beneath and away
from its point of contact. Do not stand in puddles of water, even if wearing
rubber boots.

11. Avoid metal! Drop metal backpacks, stay away from clothes lines, fences,
exposed sheds and electrically conductive elevated objects. Do not hold on to
metal items such golf clubs, fishing rods, tennis rackets or tools. Large metal
objects such as drill rigs or excavators can conduct lightning. Small metal
objects can cause burns.

12. Move away from a group of people. Stay several yards away from other
people. Do not share a bleacher bench or huddle in a group.

Make sure you are not the highest object. Lighting tends to strike the highest object.
Crouch down. Do not lie down! What you most want to avoid is lightning going
through your heart. Lightning follows the path of least resistance. When lightning
strikes the ground near you, a ground current will set up in the area nearby. If you are
lying flat your chances of being “hit” by this ground lightning increases. Not only that,
the lightning will run through your whole body including your heart. If you are in a
crouching position with your heels together, the ground current will enter one foot, but it
will then return to the ground through your other foot on the ground. The current does
not go through your heart.
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11.17 HazCom

All project-required chemicals will be handled in accordance with OSHA 29 CFR
1910.1200 and the PIKA-PIRNIE H&S Standard ARC HSGEO007. The SSHO will act
as the HazCom Program Coordinator for the site and will maintain the Master Inventory
List of hazardous chemicals kept on site. The SSHO will maintain MSDSs on site for
all chemicals. MSDSs will be located in each PIKA-PIRNIE JV Team field vehicle.

The SSHO will communicate the location of the MSDSs and the hazards associated
with these chemicals to all project PIKA-PIRNIE JV Team employees and
subcontractors during the safety orientation. This information will be reviewed during
tailgate briefings, especially if new chemicals or materials are introduced on site.

The SSHO will ensure that all containers of chemicals (e.g., drums, bags, pails, tanks,
vessels) are labeled appropriately with the contents of the container, proper chemical
name, associated hazards and hazard warnings, and name and address of the
manufacturer/importer. Chemicals that are not properly labeled will not be accepted or
allowed on site. If transferred to a secondary container, the new container will be
labeled as described.

The SSHO will ensure that the PPE necessary for work around the particular chemical
is available and that project employees have been trained in its use.

The PM will ensure that all project personnel have received HazCom training as
required in OSHA 29 CFR 1910.1200 (h).

11.18 Work within Railroad Easements

Personnel who access within 25 feet of railroad tracks will comply with the provision of
PIKA-PIRNIE H&S Standard HSSP0002I Railroad Workplace H&S Standard including
provisions for site access, PPE, training, and documentation. Anytime personnel plan
to be within 25 feet of railroad tracks, they will first confer with the on-site H&S
representative from Norfolk Southern Railroad.
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12. General Site Access and Control

Only authorized personnel will be allowed beyond the perimeter of the work site. The
SSHO will coordinate access and control security at the work site. Other site workers
and visitors to the work site should be kept out of the work site. If visitors under the
PIKA-PIRNIE JV Team control need access to the work site, they must sign in on the
the PIKA-PIRNIE JV Team or General Contractor sign in sheet and must be escorted
by the designated the PIKA-PIRNIE JV Team employee. The visitor log sheet is
included in Appendix C.

No person will be allowed access to railroad easements without Federal Railroad
Administration (FRA) prior training. All on-site personnel working on or near active
tracks will have the Norfolk Southern specific eRailSafe verification and training prior to
coming on site.

A Norfolk Southern Safety Representative is required to be on site at all times and to
identify instances where a railroad flagman is required. Whenever personnel or
equipment will be within 25 feet of the centerline of the tracks, the SSHO is required to
ensure a railroad flagman is on site and aware of the operations within 25 feet of
tracks.
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13. Decontamination

Part of required reading for this SSHP includes reviewing the FHSHB, Section I1I-G
Site Security, Work Zones and Decontamination for HAZWOPER site zones. The
decontamination procedures outlined in the FHSHB are provided for typical Level D
and Level C ensembles.

13.1.1 Personnel Decontamination

All personnel wearing Modified Level D or Level C PPE in the EZ must undergo
personal decontamination prior to entering the Support Zone. The personnel
decontamination area will consist of the following stations, at a minimum:

® Station 1. Personnel leaving the contaminated zone will remove the gross
contamination from their outer clothing and boots.

® Station 2. Personnel will remove their outer garment and gloves and
dispose of them in properly labeled containers. Personnel will then
decontaminate their hard hats and boots with an aqueous solution of
detergent or other appropriate cleaning solution. These items will be hand
carried to the next station.

® Station 3. Personnel will thoroughly wash their hands and face before
leaving the CRZ. Respirators, when used, will be sanitized and then placed
in a clean plastic bag.

13.1.2 Equipment Decontamination

All vehicles and equipment that have entered the EZ will be decontaminated at the
decontamination pad prior to leaving the EZ. If the level of contamination is low,
decontamination may be limited to rinsing the vehicle or equipment with water. If the
vehicle or equipment is significantly contaminated, steam cleaning or pressure washing
may be required.

Decontamination water will be captured, contained and staged for characterization and
disposal.
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13.1.3 Personal Protective Equipment Decontamination

Where and whenever possible, single-use, external protective clothing must be used
for work within the EZ or CRZ. This protective clothing must be disposed of in properly
labeled containers. Reusable protective clothing will be rinsed at the site with
detergent and water. The rinsate will be collected for disposal.

When removed from the CRZ, all respirators will be thoroughly cleaned with soap and
water. The face piece, straps, valves and covers must be thoroughly cleaned at the
end of each work shift and be ready for use prior to the next shift. Respirator parts
may be disinfected with a solution of bleach and water, or by using a spray disinfectant.
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14. Emergency Response Plan (ERP)

14.1 Route to Mercy Hospital

Mercy Hospital
10620 Park Rd. Charlotte, NC 28210

Go southeast on Westinghouse Blvd. towards Wilmar Blvd.

Continue going southeast on Westinghouse Blvd. and pass under I-77,
then make the first right turn after the underpass onto a jug handle turn

This will put you on the highway access road (unnamed) heading north
towards 1-485.

Merge onto 1-485 East towards Pineville. Go 4.5 miles to Exit 64A.

4.  Take Exit 64A toward Matthews. Merge onto Pineville-Matthews
Rd/Route 51N. Go 0.6 miles to Park Rd.

Make a left on Park Rd and go 0.1 miles and the entrance to Mercy
Hospital. 10620 Park Rd Charlotte, NC 28210
(704) 543-1467
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14.2 Emergency Contact Information and Procedures

Work Care 1-800-455-6155

Local Police — 911 and Charlotte Police Department (Non-
Emergency) (704) 336-8301

Local Ambulance — 911 and (704) 543-1467
Local Fire Department — 911 and (704) 336-2851
Local Hospital — Mercy Hospital

10620 Park Rd Charlotte, NC 28210
(704) 543-1467

Local Weather Data www.Weather.com

Poison Control 800.332.3073

PIKA-PIRNIE JV Team Construction Manager — TBD

PIKA-PIRNIE JV Team Safety and Health Manager — William C. 908.526.1000 ext 209, 908.685.7859 (cell)
Mener, CSP

PIKA-PIRNIE JV Team H&S Contact — Mija Coppola, Director of 720.344.3500

Health Safety

Site Safety and Health Officer — Kevin Held 908.526.1000 ext 208, 908.304.5236 (cell)

General Contractor Contact — TBD
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14.3 Emergency Supplies and Equipment List

Emergency Supplies and Equipment Location on Project Site
X First Aid Kit (type):OSHA 29CFR1926.50 & ANSI Z308.1 Compliant Operations Trailer
X Fire Extinguisher Trailer, Injection System,
X] Mobile Phone [] Satellite Phone Site Manager, HSO
X Traffic Cones Storage Box/Trailer
X Walkie Talkies Operations Trailer
X] Water or Other Fluid Replenishment Operations Trailer
[[] Eye Wash/Quick Drench Station
X] Eye Wash Bottle Operations Trailer
X] Wash and Dry Towelettes Operations Trailer
X1 Sunscreen (SPF 15 or higher) Operations Trailer
X Insect Repellant Operations Trailer
X] Chemical Spill Kit (Bulk Chemicals including injection compounds) Storage Box/Trailer
X Other (specify): ANSI/OSHA Compliant Blood-borne Pathogen Kit Operations Trailer

14.4 Site Evacuation
If evacuation of the site is required, follow the procedure described below:
* Provide verbal notification to personnel that evacuation is necessary.
Personnel are expected to be working in small groups and air horn alarms

are not considered to be necessary.

* Upon natification to evacuate, all personnel will meet in the parking lot and
determine the means of evacuation.

* The Construction Task Manager or SSHO will take a head count and will
report the count to the SSHO via radio.

®* The SSHO (or designee) will use the site sign-in sheet to coordinate the
evacuation and ensure that all personnel are accounted for.

* After investigation, the Construction Task Manager, SSHO, or PM will
determine the next steps to take based on the nature of the incident.

PIKA

MALTCH M
TRMIE

Contract No. W912DY-10-D0025, DO 0007 (B-2) 14-3
December 2011



Site Safety & Health

Plan

Former Charlotte Naval
Ammunition Depot
Charlotte, North Carolina

*  When the incident is completed, the Construction Task Manager or SSHO
will make the determination of “All Clear.” No personnel will enter any of the
buildings prior to the “All Clear.”

* If outside resources (e.g., fire, rescue, police) are required, the Construction
Task Manager or SSHO will coordinate with the emergency services lead
person to make a determination of “All Clear” prior to allowing site personnel
to re-enter the site buildings.

14.5 Fire

In the case of a fire at the site, the Construction Task Manager or SSHO will assess
the situation and direct fire-fighting activities. The Construction Task Manager or
SSHO will provide that the PM is immediately notified of fires. Site personnel will
attempt to extinguish the fire with available extinguishers, if safe to do so. In the event
of a fire that site personnel are unable to safely extinguish with one fire extinguisher,
the local fire department will be summoned by calling 911 and site personnel will meet
in the parking lot and determine the Construction Task Manager or SSHO wiill
determine safe distances for personnel to gather.

14.6 Contaminant Release
In the event of a contaminant release, take the following steps:
* Evacuate the immediate area of the release.
® Secure the impacted area.
* Notify the Construction Task Manager or SSHO immediately.

* Assemble spill response team and equipment. Conduct air monitoring and
reference MSDS if appropriate, to identify the PPE needed.

* Initiate spill response efforts that may not require specialized PPE such as
positioning waste containers and applying absorbent to spill boundaries.

* Don the required level of PPE and prepare to implement control procedures
that entail waste handling such as shoveling absorbent into waste storage
containers.
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The SM/SSHO has the authority to commit resources as needed to contain and control
released material and to prevent its spread to off-site areas.

14.7 Medical Emergency
All employee injuries must be promptly reported to the SSHO, who will:

* Provide the injured employee prompt first aid and medical attention.

* In emergency situations, transport the employee by appropriate (self-
transport to the hospital is not allowed) means to the designated urgent care
facility (normally a hospital emergency room), accompanied by a coworker.

* If the injured employee is a PIKA/Pirnie JV Team employee, notify the
Workers Compensation coordinator at 720.344.3844 as soon as possible
after an injured worker has left the site.

14.7.1 Emergency Care Steps

In the event of an employee injury, perform the following emergency care steps:

® Survey the scene. Determine if it is safe to proceed. Try to determine if the
conditions that caused the incident are still a threat. Protect yourself from
exposure before attempting to rescue the victim.

* Do a primary survey of the victim. Check for airway obstruction, breathing
and pulse. Assess likely routes of chemical exposure by examining the
eyes, mouth, nose and skin of the victim for symptoms.

* Phone Emergency Medical Services (EMS). Give the location, telephone
number used, caller's name, what happened, number of victims, victim’'s
condition and help being given.

* Maintain airway and perform rescue breathing as necessary.

* Perform CPR as necessary.
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* Do a secondary survey of the victim. Check vital signs and do a head-to-toe
exam.

Treat other conditions as necessary. If the victim can be moved, take him/her to a
location away from the work area where EMS can gain access.

14.8 First Aid — General

All persons must report injury or illness to their immediate supervisor and the
Construction Task Manager or SSHO. Trained personnel will provide first aid. Injuries
and illnesses requiring medical treatment must be documented. The SM must conduct
a Loss Investigation (LI) as soon as emergency conditions no longer exist and first aid
and/or medical treatment have been obtained. Lls must be completed and submitted
to the PM within 24 hours after the incident.

If first aid treatment is required, obtain a first aid kit from the work vehicle. If treatment
beyond first aid is required, transport the injured person(s) to Mercy Hospital. If the
injured person is not ambulatory, or shows any sign of not being in a comfortable and
stable condition for transport, summon an ambulance/ paramedics. If there is doubt as
to the injured worker’s condition, it is best to let the local paramedic or ambulance
service examine and transport the worker.

14.8.1 First Aid — Inhalation
Any employee complaining of symptoms of chemical overexposure will be removed

from the work area and transported to the designated medical facility for examination
and treatment.

14.8.2 First Aid — Ingestion

If an employee has or may have ingested a poisonous substance, call EMS and
consult a poison control center for advice. If available, refer to the chemical’'s MSDS
for treatment information. If the victim is unconscious, keep them on their side and
clear the airway if vomiting occurs.

14.8.3 First Aid — Skin Contact

Employees who have had skin contact with contaminants will, unless the contact is
severe, proceed to the wash area. Employees will remove any contaminated clothing
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and flush the affected area with water. Transport the employee to the designated
medical facility if he/she shows signs of skin reddening, irritation or if he/she requests a
medical examination.

14.8.4 First Aid — Eye Contact

Employees who have had contaminants splashed in their eyes or who have
experienced eye irritation must immediately notify nearby personnel to assist and
utilize the portable eye flush bottle. Do not decontaminate prior to using the eye flush.
Remove whatever protective clothing is necessary to use the eye flush. Arrange
prompt transport to Mercy Hospital.

14.9 Reporting Injuries, llinesses and Near-Miss Incidents

Report injuries and illnesses, however minor, to the Construction Task Manager or
SSHO immediately. The SSHO will complete an injury report and submit it to the
SHM, PM and Contracting Officer (CO)/COR within 24 hours. A completed Form 3394
(Appendix C) will be attached to the PIKA-PIRNIE JV Team incident report (see ARC
HSMSO010 - Incident Investigation).

Near-loss incidents are situations in which no injury or property damage occurred, but
under slightly different circumstances an injury or property damage could have
occurred. Near losses are caused by the same factors as injuries; therefore, they must
be reported and investigated in the same manner. An assessment must be conducted
immediately after an injury, illness, near loss or other incident to determine if it is safe
to proceed with the work.

14.10 WorkCare

WorkCare is a 24-hour service that provides professional medical assistance on the
telephone for non-emergency injuries or illness. The WorkCare nurse or doctor may
assess the injury or symptoms, advise the employee as to appropriate care and assist

in identifying a medical facility if necessary. Contact WorkCare at 800.455.6155.

Note: First aid will be administered and, when needed, emergency medical treatment
will be sought prior to contacting WorkCare (800.455.6155).
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15. TRACK

TRACK is a tool that enables personnel to probe day-to-day operational and procedural
systems to identify hazards that may have been overlooked in project or task planning;
that may have developed after the job/task started; or that may exist due to a lack of
proper procedures, training, equipment or process modifications or because of site-
specific concerns such as weather, location or traffic. The PIKA-PIRNIE JV Team TRACK
process is undocumented. It is done in the mind of the employee or communicated
among co-workers. This tool is based on the principle that personnel must take
responsibility for their own H&S in all daily activities and take the time to conduct TRACK.

“Think through the task!”

* First, think about the task to determine whether an incident could occur:
* What are the steps in the task?
* How is the job going to be done?

*  What tools will be used; what environment are we in; what techniques will be
used?

®* Whois involved and who needs to be involved?

“Recognize the hazards!”

* Next, recognize the hazards associated with the task and its individual steps:
* What is the worst that could happen?

* Is the work area safe?

* What hazards might | encounter while performing these tasks?

* Are tools and equipment in good repair and working properly?

*  Which physical hazards are present (e.g., heat, noise, vibration, awkward
positions, lifting)?

“Assess the risks!”
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* Be sure you understand the risks associated with the identified hazards. If a
hazard is likely to occur, how badly could | or anybody else be hurt?

* How often might | or anybody else be exposed to that hazard as | am
performing this task?

* What is the likelihood of an injury or damage?

“Control the hazards!”

* Now, take the necessary steps to eliminate or control the hazards.
* Is there a safer way to do the job?
¢ Can the hazard be eliminated?

* Can the hazard be engineered out of the task or work area (e.g., guardrails,
ventilation, material substitution or piece of equipment)?

® Can administrative controls be implemented to eliminate or minimize the
hazard (e.g., rest periods, signage, job rotation, training)?

* If engineering or administrative controls are not practical, will the use of PPE
minimize the hazard and risk?

“Keep H&S first in all things!”

* Finally, always put H&S first in all things.

® Correct or report H&S concerns.

® Suggest ways to improve H&S and/or eliminate unsafe conditions.
*  Monitor H&S controls for effectiveness.

® Look out for yourself and others.

* Continually be aware of your surroundings, and, when things change or you
have a concern, stop and redo TRACK.

* STOP WORKIF IT IS NOT SAFE.
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16. Subcontractors

A copy of this SSHP is to be provided to all subcontractors prior to the start of work so that
the subcontractor is informed of the hazards at the site. While the PIKA-PIRNIE JV Team
SSHP will be the minimum H&S requirements for the work completed by the PIKA-PIRNIE
JV Team and its subcontractors, each subcontractor, in coordination with the PIKA-
PIRNIE JV Team H&S personnel, is expected to perform its operations in accordance with
its own SSHP, policies and procedures unique to the subcontractor’'s work to ensure that
hazards associated with the performance of the work activities are properly controlled.
Copies of any required safety documentation for a subcontractor’s work activities will be
provided to the PIKA-PIRNIE JV Team for review prior to the start of on-site activities.

In the event that the subcontractor's procedures/requirements conflict with requirements
specified in this SSHP, the more stringent guidance will be adopted after discussion and
agreement between the subcontractor and the PIKA-PIRNIE JV Team project H&S
personnel. Hazards not listed in this SSHP, but known to the subcontractor or known to
be associated with the subcontractor’s services, must be identified and addressed to the
PIKA-PIRNIE JV Team project or Task Manager and SSHO prior to beginning work
operations.

If the subcontractor prefers to adopt this SSHP, the “Subcontractor Acknowledgement
Memo” must be signed and dated by the subcontractor's management and placed in the
project file. Once the signed memo is received by the project manager, an electronic
version of our SSHP can be submitted to the subcontractor to use as their own.
Subcontractors working at the site will need to have this plan with them, and will also need
to sign the Subcontractor SSHP receipt signature page of the PIKA-PIRNIE JV Team
SSHP (Appendix C). Subcontractors are responsible for the H&S of their employees at
all times, and have the authority to halt work if unsafe conditions arise.

The PM/Task Manager and SSHO (or authorized representative) has the authority to halt
the subcontractor’s operations and to remove the subcontractor or subcontractor’'s
employee(s) from the site for failure to comply with established H&S procedures or for
operating in an unsafe manner.
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17. Project Personnel SSHP Certification
All site project personnel will sign the certification signature page provided below.

17.1 PIKA-PIRNIE JV Team Personnel Signature Page

| certify that | have read, understand, and will abide by the safety requirements outlined in
this SSHP.

Printed Name Signature Date
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17.2 Subcontractor Acknowledgement: Receipt of SSHP

The PIKA-PIRNIE JV Team claims no responsibility for the use of this SSHP by others
although subcontractors working at the Site may use this SSHP as a guidance document.
In any event, the PIKA-PIRNIE JV Team does not guarantee the health and/or safety of
any person entering this Site. Strict adherence to the H&S guidelines provided herein will
reduce, but not eliminate, the potential for injury at this Site. To this end, H&S becomes
the inherent responsibility of personnel working at the Site.

Printed Name Company Signature Date
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17.3 Visitor Acknowledgement and Acceptance of SSHP

By signing below, | waive, release and discharge the Owner of the Site and the PIKA-
PIRNIE JV Team and their employees from any future claims for bodily and personal
injuries which may result from my presence at, entering, or leaving the Site and in any
way arising from or related to any and all known and unknown conditions on the Site.
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- Date/Time Date/Time
Name Company Reason for Visit On Site Off Site
P
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Addendum Page

This form should be completed for new tasks associated with the project. The project manager and/or task
manager should revise the Project Hazard Analysis Worksheet with the new task information and attach to
this addendum sheet. JLAs should be developed for any new tasks and attached as well.

Review the addendum with all site staff, including subcontractors, during the daily tailgate briefing, and

complete the tailgate briefing form as required. Attach a copy of the addendum to all copies of the SSHP
including the site copy, and log in the Addendum Log Table A-1 on the next page.

Addendum Number: Project Number:

Date of Changed Conditions: Date of Addendum:

Description of Change that Results in Modifications to SSHP:

Signed: Signed:

Project Manager Site Safety Officer

Signed: Signed:

H&S Plan Writer H&S Plan Reviewer

(B-2) A-1
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“PIRNIE "

A JOINT VENTURE

Addendum Log Table

Addendums are to be added to every copy of the SSHP, and logged on Table A-1 to verify that all copies of
the SSHP are current:

Table A-1 Addendum Log Table

Addendum Date of Reason for Addendum Person Completing
Number Addendum Addendum

1

2

10

(B-2) A-2

Make additional copies of this form as necessary.
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ACTIVITY HAZARD ANALYSIS#1

Activity:

Mobilization and Demobilization of Equipment

Date Prepared

Date Revised Revision No.

October 2011

Project

Former Charlotte Naval Ammunition
Depot (CNAD) Complex

Analysis prepared by:

Kevin Held

Reviewed by:

Accepted by:

Activity

Hazards

Recommended Controls

1. Utilize Hand Tools to Disassemble
Equipment

Contact with site contaminants.

Strike or impact hazards with other workers,
equipment or structures.

A. Ensure all process equipment that has
contacted contaminated materials has been
flushed and cleaned prior to disassembly.

B. Inspect hand tools and only use tools in
good operating condition

C. Exercise caution when applying manual
pressure with hand tools.

D. Wear gloves appropriate for hazard while
maintaining dexterity

E. Watch for and keep hands clear of obvious
hazards like door or cover closures.

2. Disassemble and Load Equipment Utilizing
Manual Lifting and Powered Industrial Vehicles

Strike or impact hazards with other workers,
equipment or structures.

Rollovers on slopes.
Dropped Loads.
Muscle Strains

A. Maintain a minimum 15-operation zone
around active powered industrial equipment.
B. Follow equipment manufacturer instructions
for use on slopes or load capacities.

C. Wear seatbelt at all times.

D. Utilize safe lifting practices. Observe 50-Ib
personal weight limit.

E. Ensure rigging personnel are qualified and
maintain one-to-one communication with
equipment operators.

3. Ingress and egress from equipment

Slips and falls from accessing or egress from
equipment

A. Maintain 3 points of contact when access or
egress equipment

Mhikae™
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Activity

Hazards

Recommended Controls

B. Keep any ladder or steps on equipment
clean and dry to extent practical

4. Equipment inspections and disassembly

A. Pinch/crush hazards to hands from doors
or covers

A. Wear gloves appropriate for hazard while
maintaining dexterity

B. Watch for and keep hands clear of obvious
hazards like door or cover closures. C. Do not
hurry during the removal or placement of
covers or equipment components.

Equipment to be used.

Inspection Requirements

Training Requirements

1. Powered Industrial Vehicles
2. Construction Equipment
3. Hand Tools

1. PIVs and other construction vehicles.
2. Fire extinguisher
3. Hand Tools

1. Equipment operation

2. Operator and pedestrian hand signals
2. Hazard communication

3. Fire extinguisher

Mhikie™
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ACTIVITY HAZARD ANALYSIS#2

Activity: Soil Drilling and Well Installation

Date Prepared

Date Revised Revision No.

October 2011

Project

Former Charlotte Naval Ammunition

Analysis prepared by:

Kevin Held

Depot (CNAD)

Reviewed by:

Accepted by:

Activity

Hazard

Recommended Controls

1. Railroad clearance

Contact with trains

A. Identify instances where personnel or
equipment will be within 25-feet of the
centerline of the tracks. Ensure railroad
flagman is on-site and aware of operations
within 25-feet of tracks as discussed in AHA
for work near railroad tracks.

2. Utility Clearance

Inadvertent contact with utilities

A. Complete utility clearance in accordance
with the PIKA-PIRNIE JV Team H&S
procedure ARCHSFO019.

3. Delineate work area with traffic cones.
Mobilize drill rig to drill location.

Vehicular accidents including rollover and
contact with overhead utilities

A. Walk through work area with drill crew prior
to mobilization.

B. Do not move drill rig with raised derrick.

4. Utilize drill rig to advance borehole

Rotary movement of auger, moving parts

Contact with site contaminants or subsurface
gases

Exposure to loud noise

Presence of slippery surfaces; slip, trip and fall
potential

Contact with raised derrick

A. Utilize Modified Level D protection.

B. Stay at least 5 feet away from moving parts
of the drill rig.

C. Know where the kill switch is, and have
drillers test it.

D. Do not wear loose clothing, and tie long hair
back. Avoid wearing jewelry inside drilling
operations work area.

E. Utilize hearing protection in addition to
Modified Level D protection.

F. Air monitoring for organic vapors (PID),
lower explosive limit and hydrogen sulfide

................... N\;\LCOL
IRNI
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Activity

Hazard

Recommended Controls

(cal.
G. Ensure derrick maintains safe clearance
from obstructions and utilities.

H. Ensure work area is kept clear of slip, trip
and fall hazards.

5. Install well screen, piping and packing in
borehole

Lifting strains
Presence of slippery surfaces; slip, trip and fall
potential

Exposure to well packing material, such as
bentonite dust.

A. Practice proper lifting techniques.

B. Ensure work area is kept clear of slip, trip
and fall hazards.

C. Comply with provisions of MSDS for well
packing materials.

Equipment to be used.

Inspection Requirements

Training Requirements

1. Drill rig

1. Dirill rig including safety features such as Kill
switch, outriggers and level indicator.

1. Licensed driller

2. Drillers helper on-the-job training
3. HAZWOPER

4. Hazard Communication

Mhikie™
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ACTIVITY HAZARD ANALYSIS#3

Activity:

Installation of Storage Tanks and Process Equipment

Date Prepared

Date Revised Revision No.

October 2011

Project

Former Charlotte Naval Ammunition
Depot (CNAD)

Analysis prepared by:

Kevin Held

Reviewed by:

Accepted by:

Activity

Hazard

Recommended Controls

1. Mobilize equipment

Lifting strains, impacts, lacerations

Presence of slippery surfaces; slip, trip and fall
potential

A. Safe work practices

2. Install electrical service and distribution
system.

Exposure to electrical hazards
Lifting strains

Presence of slippery surfaces; slip, trip and fall
potential

A. Installation by a licensed contractor with
competent electrician on-site when potential
exposure to live electrical connections exist.

B. Isolation of hazardous energies with
lockout-tagout procedure. The PIKA-PIRNIE
JV Team H&S procedure ARCHSF019.

3. Grade surfaces, install concrete and gravel
pads

Handling concrete mix
Lifting strains

Presence of slippery surfaces; slip, trip and fall
potential

A. Practice proper lifting techniques & safe
work practices.

B. Ensure work area is kept clear of slip, trip
and fall hazards including water and cement
slurries or powders.

C. Comply with provisions of MSDS for cement
and other materials being utilized including
requirements for eye wash and skin washing
facilities.

4. Modify and install process equipment
components using hand and power tools and
acetylene torch cutting or welding.

Lifting strains

Slip, trip and fall potential

Contact with moving parts on power tools
Electric shock

A. Practice proper lifting techniques & safe
work practices.

B. Ensure work area is kept clear of slip, trip
and fall hazards including water and cement

Mhikae™
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Activity

Hazard

Recommended Controls

Falls from heights

Fire Hazard

Burns

Damage to compressed gas cylinders

slurries or powders.

C. Comply with provisions of MSDS for
hazardous materials used for construction.

D. Personal fall arrest system or other
approved fall protection system for work on
surfaces more than 5-ft above walking surface.

E. Remove or isolate flammable materials in
work area before hot works.

F. Ensure cylinders are chained and utilized
properly.

G. Specialized PPE for hot works including
welding helmet with shaded lens rated for type
of hot work being performed.

5. Utilization of powered industrial vehicles
including forklifts, man lifts, and related
construction equipment

Lifting strains

Hitting personnel, equipment or structures
Equipment roll over

Contact with utilities

Dropped loads

A. Plan and manage movement of equipment
and personnel to minimize exposure of
pedestrians to vehicular traffic.

B. Ensure work area is kept clear of slip, trip
and fall hazards.

C. Comply with provisions of MSDS for well
packing materials.

Equipment to be used.

Inspection Requirements

Training Requirements

1. Ladders

2. Hand tools

3. Powered tools

4. Powered industrial vehicles

5. Compressed gases with torch cutting and/or
welding equipment

1. Ladder components

2. Hand and power tools

3. Powered industrial vehicles
4. Compressed gases

5. Fire extinguisher

1. Ladder Safety

2. Hazard communication

3. Fire extinguisher

4. PPE

5. Hot works procedures/Fire watch

MhikaE™
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ACTIVITY HAZARD ANALYSIS#4

Activity:

Groundwater Aquifer

Low Pressure Injection of Colloidal Molasses Suspension Into

Date Prepared

Date Revised Revision No.

October 2011

Project

Former Charlotte Naval Ammunition
Depot (CNAD)

Analysis prepared by:

Kevin Held

Reviewed by:

Accepted by:

Activity

Hazard

Recommended Controls

1. Mobilize materials and equipment for low
pressure injection of colloidal molasses
suspension.

A. Slips, trips and falls

B. Chemical release during transport across
site

C. General contact and splashes

D. Strain, lifting injuries

E. Chemical release during transfers and
mixing

F. Unexpected reaction between
chemicals/solutions

A. All hoses crossing vehicle access / escape

route to be mechanically protected by industial
“cable protectors”. Attempt to minimize length

of hose on surface.

B. Assess all manual handling actions before
undertaking.

C. Two-person lift required to move, coil/uncoil
and position hoses that weigh more than 30-
Ibs.

D. Ensure GFCI protection on all outdoor
electrical service.

E. All fittings and connections to be secured
and inspected for proper locking of
connections.

E. Complete an integrity test with water from
the on-site supply before pumping the
molasses solution.

F. Adhere to safety provisions on product
MSDSs including provisions for spill response.

G. Rubber boots with approved toe-protection
or boot covers and nitrile rubber gloves
required.

2. Pressure injection of molasses suspension

A. Slips, trips and falls

A. Minimize length of hose and mark trip

MhiRaE"
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Activity

Hazard

Recommended Controls

B. Spillage from hoses and connections.

C. Chemical reaction leading to a temperature
increase in groundwater

D. Electrical shock

hazards with traffic cones.

B. Personnel must remain in vicinity of flow
controls during injection and monitor flow,
pressure, temperature and other parameters
for comparison to pre-established limits.

D. Adhere to safety provisions on product
MSDSs including provisions for spill response.

E. Level D protection with rubber gloves and
boots/boot covers. Splash goggles and splash
shield for tasks with splash hazards.

3. System decommissioning

3A. Flush the system with copious amounts of
water from the on-site supply.

3B. Drain excess fluid from hoses into injection
site.

3C. Rinse containers with clean water and
dispense in accordance with waste disposal
requirements.

A. Slips, trips and falls
B. Spillage from hoses and connections.

C. Residue from molasses suspension on or in
hoses or equipment.

D. Release of residue from used containers

A. Pump should be used to pump residual
solution from secondary containment into
aquifer.

B. Prior to decommissioning, contents of part
open containers will be dispensed through
aquifer injection system. No part used
containers to be transported from site.

C. Level D protection with rubber gloves and
boots/boot covers. Splash goggles and splash
shield for tasks with splash hazards.

Equipment to be used.

Inspection Requirements

Training Requirements

1. Chemical storage and transfer containers
2. Hoses with cam-lock connections

3. Mixing tanks

4. Low pressure injection system

1. Chemical storage, handling, and spill
response equipment

2. Eye wash and field wash facilities
3. Fire extinguisher
4. GFCl test

5. Hose connections and integrity of injection
system.

1. HAZWOPER

2. Operation of groundwater injection system.
3. Hazard communication

4. Fire extinguisher

Mhikie™
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Appendix C

SSHP Forms

- Tailgate Meeting Form

- Utilities and Structures Checklist
- Elevated Work Permit

- Hot Work Permit

- USACE Form 3394, Accident
Investigation Report



PI KA Document Control Number:TGM -

Aﬁ%&" TGM + project number plus date as follows: XXXXXXXX.XXXX.XXXXX - dd/mm/year

= r s R a —
_ TAILGATE HEALTH & SAFETY MEETING FORM
This form documents the tailgate meeting conducted in accordance with the Project HASP. Personnel who perform work operations on-
site during the day are required to attend this meeting and to acknowledge their attendance, at least daily.

- AJOINT VENTURE ~

IProject Name: Project Location:
IDate: Time: Conducted by: Signature/Title:
IClient: Client Contact: Subcontractor companies:

TRACKIing the Tailgate Meeting

Ihink through the Tasks (list the tasks for the day):

1 3 5
2 4 6
Other Hazardous Activities - Check the box if there are any other PIKA-PIRNIE JV Team, If there ar? nonei, write
Client or other party activities that may pose hazards to PIKA-PIRNIE JV Team operations None" here:
If yes, describe them here:
How will they be controlled?
Prework Authorization - check activities to be conducted that require permit
; ; " LN o Doc # Doc #
issuance or completion of a checklist or similar before work begins:
|:|Not applicable Doc # |:|Working at Height DConﬁned Space
DEnergy Isolation (LOTO) DExcavation/Trenching DHot Work
[ ]Mmechanical Litting Ops [ Joverhead & Buried tiiities DOther permit
Discuss following questions (for some review previous day's post activities). Check if yes : |:|Topics from Corp H&S to cover?

|:| Incidents from day before to review? DLessons learned from the day before? DAny Stop Work Interventions yesterday?

|:|Any corrective actions from yesterday? |:|Wi|l any work deviate from plan? le deviations, notify PM & client

DJLAS or procedures are available? |:|Field teams to "dirty" JLAs, as needed? DA” equipment checked & OK?

DStaff has appropriate PPE? DStaff knows Emergency Plan (EAP)? I:'Staff knows gathering points?
Comments:

B_ecognize the hazards (check all those that are discussed) (Examples are provided) and Assess the Risks (Low, Medium, High -
circle risk level) - Provide an overall assessment of hazards to be encountered today and briefly list them under the hazard category.

DGravity (i.e., ladder, scaffoid, trips) (L M H) DMotion (i.e., traffic, moving water) (L MH) DMechanicaI (ie., augers, motors) (L M H)

DElectrical (i.e., utilities, lightning) (L M H) I:IPressure (i.e., gas cylinders, wells) (L M H) |:|Environment (i.e. heat, cold, ice) (L M H)

|:|Chemical (i.e., fuel, acid, paint) (L MH) DBioIogicaI (i.e., ticks, poison ivy) (L MH) I__—lRadiation (i.e., alpha, sun, laser) (L M H)

DSound (i.e., machinery, generators) (L M H) I:IPersonaI (ie. alone, night, notfity (L M H) |:|Driving (i.e. car, ATV, boat, dozer) (L M H)

Continue TRACK Process on Page 2
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TAILGATE HEALTH & SAFETY MEETING FORM - Pg. 2

gontrol the hazards (Check all and discuss those methods to control the hazards that will be implemented for the day): Review the
HASP, applicable JLAs, and other control processes. Discuss and document any additional control processes.

ESTOP WORK AUTHORITY (Must be addressed in every Tailgate meeting - (See statements below)

Elimination

Engineering controls

General PPE Usage

Personal Hygiene

Emergency Action Plan (EAP)

JLA to be developed/used (specify)

Substitution
Administrative controls
Hearing Conservation
Exposure Guidelines
Fall Protection

[ | LPO conducted (specify job/JLA)

—

l

[T

Isolation

Monitoring

Respiratory Protection
Decon Procedures
Work Zones/Site Control
Traffic Control

| Other (specify)

Name/Company/Signature

Signature and Certification Section - Site Staff and Visitors

| have read and
understand the
HASP

Initial & Sign in
Time

Initial & Sign out
Time

Important Information and Numbers

All site staff should arrive fit for work. If not, they should
report to the supervisor any restrictions or concerns.

In the event of an injury, employees will call WorkCare at
1.800.455.6155 and then notify the field supervisor who
will, in turn, notify Corp H&S at 1.720.344.3844.

In the event of a motor vehicle accident, employees will
notify the field supervisor who will then notify Corp H&S at
1.720.344.3844 and then Corp Legal at 1.720.344.3756.

In the event of a utility strike or other damage to property
of a client or 3rd party, employees will immediately notify
the field supervisor, who will then immediately notify Corp
Legal at 1.678.373.9556 and Corp H&S at
1.720.344.3500

Visitor Name/Co - not involved in work

In Out
In Out
In Out
In Out

| will STOP the job any time anyone is concerned or
uncertain about health & safety or if anyone identifies a
hazard or additional mitigation not recorded in the site,
project, job or task hazard assessment.

1 will be alert to any changes in personnel, conditions at
the work site or hazards not covered by the original
hazard assessments.

If it is necessary to STOP THE JOB, | will perform
TRACK; and then amend the hazard assessments or the|
HASP as needed.

1 will not assist a subcontractor or other party with their
work unless it is absolutely necessary and then only after|
| have done TRACK and | have thoroughly controlled the
hazard.

Post Daily Activities Review - Review at end of day or before next day's work (Check those applicable and explain:)

EI Lessons learned and best practices learned today:

|:| Incidents that occurred today:
El Any Stop Work interventions today?

D Corrective/Preventive Actions needed for future work:

I:I Any other H&S issues:

Keep H&S 1 in all things

WorkCare - 1.800.455.6155
Near Loss Hotline - 1.866.242.4304

(B-2) C-2
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Bl

A JOINT VENTURE

Project:
Project Number:
Date:

Utilities and Structures Checklist

Work locations applicable to this clearance checklist:

Pre-Field Work

One Call or "811" notified 48-72 hours in advance of work? O Yes OO No
Utility companies notified during the One Call process [ See attached ticket
List any other utilities requiring notification: 1 None

Client provided utility maps or "as built" drawings showing utilities? O Yes 0 No
Field Work

Markings present: O Paint O Pin flags/stakes O other [ None

Subsurface Utility Lines of Evidence Used (3 Minimum):

O Onecall/811"

U Client Provided Maps/Drawings

O client Clearance
O  Interviews:

Site Inspection
GPR

Air-Knife
Hydro-Knife
Public Records/Maps
Radiofrequency
Metal Detector
Handauger
Potholing
Probing

Private Locator:
Marine Locator:
Other:

ODhpoooooooool

Name(s)/Affiliation(s)

Did persons interviewed indicate depths of any utilities in the subsurface?
O vYes, depths provided:

0 Did not know or refused to answer

Comments:

Tips for Successful Utility Location:

1. No excessive turning or downward force of handaugers/shovels, etc.

2. No hammering- no pickaxes-no digging bars-no hurrying or shortcutting
3. Select alternate/backup locations for clearance

4. Utilities may run directly under asphalt/concrete or be > 5 ft depth

5. Be on site when utilizing private utility locators

Name and Company:

Name and Company:

Hoonon
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PIKA

A JOINT VENTURE

"PIRNIE

Site Inspection
During inspections look for the following ("YES" requires follow up investigation):
Utility color codes

a) Natural gas line present (evidence of a gas meter)? Yellow O Yes O No
b) Evidence of subsurface electric lines : [ Red |
i) Conduits to ground from electric meter? O ves U No
ii) Overhead electric lines absent L Yes ] No
i) Light poles, electric devices with no overhead lines? O vyes O No
c) Evidence of water lines:
i) Water meter on site? O Yes [ No
ii) Fire hydrants in vicinity of work? O Yes O No
iii) Irrigation systems? O Yes [ No
d) Evidence of sewers or storm drains:
i) Restrooms or kitchen on site? O ves O No
i) Gutter down spouts going into ground O vyes [0 No
iii) Grates in ground in work area O vYes 0O No
e) Evidence of telecommunication lines:
i) Fiber optic warning signs in areas? O Yes [ No
ii) Lines from cable boxes running into ground? O Yes O No
iii) Conduits from power poles running into ground? L Yes O No
iv) Aboveground boxes or housings in work area? U Yes O No
f) Underground storage tanks:
i) Tank pit present? O ves O No
ii) Product lines running to dispensers/buildings? O Yes O No
i) Vent present away from tank pit? O Yes [0 No
g) Proposed excavation markings in work area? | White |0 Yes 0 No
h) Other:
i) Evidence of linear asphalt or concrete repair O Yes O No
ii) Evidence of linear ground subsidence or change in vegetation? O Yes J No
i) Manholes or valve covers in work area? O Yes O No
iv) Warning signs ("Call Before you Dig", etc) on or adjacent to site? O Yes 0 No
v) Utility color markings not illustrated in this checklist? O Yes O No
i) Aboveground lines in or near the work area:
i) <50 kV within 10 ft of work area? O Yes O No
ii) >50 - 200 kV within 15 ft of work area? 1 Yes 1 No
iiiy >200-350 kV within 20 ft of work area? O Yes O No
iv) >350-500 kV within 25 ft of work area? U Yes 0 No
v) >500-750 kV within 35 ft or work area? O Yes O No
vi) >750-1000 kV within 45 ft of work area? O Yes [ No

Comments:

Do not initiate intrusive work if utilities are suspected to be present in area and are not located, markings are
over 14 days old, or if clearance methods provide incomplete or conflicting information. Do not perform
intrusive work within 30 inches of a utility marking without hand clearing.

Name and signature of person completing the checklist:
Name:

Signature:
Date:
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A JOINT VENTURE

ELEVATED WORK PERMIT

Project Name:

Project Location:

Permit Developed By:

Date:

Project Start Date:

Project Completion Date:

Client:

Client Contact:

Subcontractor Companies|

TRACKing the Elevated Work Permit

THINK THROUGH THE TASK

Job Task: (Summary of what elevated work is proposed)

WORKFORCE INVOLVED IN ELEVATED WORK Check all the apply

Name Company | T cpread S sevce | TS |Sr
] Ll U] LISl [] []
L] [] U af| O od []
] OJ L] O O | O [
L] [l L] LI ST ]
[l Ul Ll L ISHESL SIS 1 U]
Ll Ll L] O O [] L]
L] L] L] LB IS []

Comments/Additional Details:

BECOGNIZE THE HAZARDS (check those that apply) and ASSESS THE RISK (Low - Moderate - High)

YES | NO SeLecT {| YES NO SELECT
POSSIBLE FALL FROM A HEIGHT BELOW 6'

FRAGILE ROOF OR SURFACES

oo e [ L] (1.83M)

0 | [ |aTERIALS OR ToOLS AT ] [] [POSSIBLE FALL FROM A HEIGHT OF &' (1.83M)
HEIGHTS OR MORE

(] | [ |UFTING, PUSHING OR PULLING L] [l |PossIBLE FALL FROM A LADDER

[J | [ |wWoORK NEAR ELECTRICAL LINES L] ] |POSSIBLE FALL FROM A WORK PLATFORM

(1| [ |MANUAL HANDLING MATERIALS ] ] |POSSIBLE FALL INTO A HAZARDOUS SUBSTAN(

[J | [0 |GROUND LEVEL OBSTRUCTION ] [] |POSSIBLE FALL INTO EXCAVATION

(1 | [J [moving MATERIALS L] [] |POSSIBLE FALL INTO WATER

[1| [J |ovERHEAD OBSTRUCTIONS ] [] |RESTRICTED SPACE

(1| [ |FALLING OBJECTS L] [] |VEHICLES OR TRAFFIC

L] | [I |suips, TRIPS, FALLS L] [] |WEATHER OR TEMPERATURE

L1 | [J |wORKING ALONE L] (] |FALLING OBJECTS

(1 | [J |UNGUARDED EDGES L] (] |Lack OF sPACE

(11 [] |UNEVEN FLOOR SURFACES ] {71 |WORKING ABOVE A HAZARD

(B-2) C-5



tdarby
Rectangle


QONTROL THE WORKING ENVIRONMENT

YES NO YES NO
GENERAL INDUSTRY PROJECT ] [] |CONSTRUCTION INDUSTRY PROJECT ] O
CONES/BARRIERS L] [ ] |ISOLATE EQUIPMENT L] L]
EMERGENCY RESCUE PROCEDURES IN 0 [] [THREE FEET OF LADDER ARE ABOVE ] s
PLACE STEPPING-OFF POINT
EQUIPMENT MAINTAINED (] [ 1 |LADDER PLACED AT 4:1 ANGLE (] ]
FIRST AID PROVISION ] (1 |wEATHER L] L]
RESCUE AT HEIGHTS AVAILABLE WITHIN [ [] |LADDER SECCURED AT TOP AND ON ] ]
FIVE MINUTES LEVEL FIRM BASE TO SUPPORT LOAD
SAFE WORKING AREA ] [ wWORK EQUIPMENT INSPECTED ] O]

Note: General Industry requires fall protect
protection at 6 feet and higher.

on at heights of 4 feet and greater, whearas Construction Industry requires

QONTROL THE HAZARDS: TYPE OF FALL PROTECTION SYSTEM TO BE USED

YES NO YES NO
GUARDRAILS L] [J |FENcEs (] []
PFAS L] [ ] |BARRICADES L] []
SAFETY NET [] [] |CAGE LADDER SYSTEM (] ]
POSITIONING DEVICE SYSTEM L] [] |RIGIDRAIL [] L]
COVERS L] [] |WIRE RAIL SYSTEM [] (]
CONTROLLED ACCESS ZONE ] [C] |WARNING LINE SYSTEM ] ]
EQUIPMENT REQUIRED
Personal Fall Arrest System YES NO |Guardrail System YES NO
6' (1.83M) FALL-LIMITING LANYARD WITH ] O] MID-RAIL PLACED WITH NO GAP OF 19" |:| O]
SHOCK ABSORBER (48cm)
ANCHORAGE POINTS DESIGNED ] [ 1 |GUARD RAILS (DOUBLE ABOVE &' L] L]
FALL ARREST (NSPEGTED) DY R |02 RS TroF Rat AMwOMOF [T |
HARNESS (INSPECTED) L] [] |TOE BOARDS ] L]
Positioning/ Restraint System YES NO |Scaffolding YES NO
DOUBLE LANYARD FOR 100% TIE-OFF ] ] |TAGGED M ]
FALL RESTRAINT (INSPECTED) ] [ ] |FIXED SCAFFOLDING ERECTED BY CP Ll ]
Other Equipment YES NO
LADDERS U ]
AERIAL LIFT/ MAN LIFT/ SCISSOR LIFT ] ]
RAMPS/STAIRWAYS/STEPS [] []
KEY ITEMS CHECKLIST
Fall Protection Program YES NO N/A
Has a Competent Person been designated? ] ] ]
Have employees received training (site specific as needed) by a Competent Person? ] ] ]
Is a Qualified Person available for assistance if needed? ] ] ]
Fall Protection Systems YES NO N/A
Are midrails being used with guardrail systems? ] ] (]
Are toeboards being used with guardrail systems? ] ] ]
Will guardrails withstand a 200-pound force from an outward or downward direction? ] ] ]
Are openings on safety nets no greater than 6-inch squares? ] ] ]
Does warning line have a minimum tensile strength of 500 pounds (2,220 N)? ] ] ]
Is warning line capable of supporting, without breaking, loads applied to the stanchions? ] ] ]
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Are positioning devices used for fall protection?

Are covers appropriately marked or adequately fastened?

|l
DDF[

If a fall protection plan is in use, has it been developed by a Qualified Person?

<
m
wn
<
S
>

Personal Fall Arrest System
Are only full body harnesses being used?

Are lanyards with a deceleration device being used?

Are only double-locking safety-type snap hooks being used?

Are anchorage points capable of supporting 5,000 pounds (22.2 kilonewtons)?

Are horizontal lifelines engineered by a Qualified Person?

Are horizontal lifelines designed to support 5,000 pounds for each employee attached?

Is no more than one employee being attached to a single vertical lifeline?

] IO o o
qDDDDDDD

Are personal fall arrest systems being adequately inspected before each use?

w
<
~
>

Self-Retracting Lifelines YE

Do they automatically limit free fall distances to 2 feet?

Are they capable of sustaining a tensile load of 3,000 pounds (13.3 kilonewtons)?

0y
] [ (

Are self-retracting systems being inspected before and after each use?

w
=2
S~
>

Rescue Plan YE

Has an effective rescue plan been developed?

| o 3 o o o= o

| (I
||

Have personnel been trained in the rescue plan?

EMERGENCY CONTACT LIST

Emergency Contact: Phone 1: Phone 2: Location:

Local Police:

Local Ambulance:

Local Fire Dept.

Project Manager:

Site Manager:

Client Contact:

Site Safety Officer:

H&S Manager:

Work Care 800-455-6155

*Include any Task Specific JLA’s with this permit. l

KEEP H&S FIRST IN ALL THINGS

| understand the nature of the work for this permit, and certify that this permit meets the requirements specified in the
ARCADIS Elevated Work and Fall Protection Standard.

APPROVAL OF ELEVATED WORK PERMIT- By ARCADIS Competent Person:
Name;

Title:

Office Location:

Date:
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TFor REFORT NO. ROC UNITED STATES ARMY CORPS OF ENGINEERS REQUIREMENT
Safety b ACCI&E T INVE TI ATION REPORT CONTROL SYMBOL:
Statf only) R 385-40) CEEC-S-8(R2)
1
PERSONNEL CLASSIFICATION INJURY/ILLNESS/FATAL PROPERTY DAMAGE MOTOR VEHICLE INVOLVED DIVING
GOVERNMENT
O civiuan [0 miuTaRy O O R vep [ oTher 0O O
[ conTRacTOR O O vep [0 oTHER O O
O puLic Orarac [ otHer
2

a. Name (Last, First, Mi)

b. AGE | e. SEX 8. GRADE

[ maLe [] FemALE

t. JOB SERIES/TITLE g. DUTY STATUS AT TIME OF ACCIDENT h. E i TIN WISE ﬁﬁ‘l
o I I
[ onDuTY O Tov
[ oFF buty
3 GENERAL INFORMATION
a. DATE OF ACCIDENT | b. TIME OF ACCIDENT | ¢, EXACT LOCATION OF ACCIDENT d. CONTRACTOR'S NAME
{month/day/year) {Military time)
{1) PRIME:
hrs
e. CONTRACT NUMBER f. TYPE OF CONTRACT g. FAgm%?US/T OXIC WASTE
[] consTRUCTION [ service
[0 suPerFUND [ DERP {2) SUBCONTRACTOR:
[ civiL works O miLtary O ae O orebce O RP  [] OTHER (specity)
[ oTHER rspecity) D OTHER (Specify
4. nding code number in box from list - p menu,
a. CONSTRUCTION ACTIVITY (coDE) | b TYPE OF CONSTRUCTION EQUIPMENT (CODE)
¥ | #

a. SEVERITY OF ILLNESS/INJURY

d. ESTIMATED DAYS
RESTRICTED DUTY

b. ESTIMATED
DAYS LOST

c. ESTIMATED
DAYS HOSPIT-

— ALIZED

—

a. BODY PART AFFECTED

[CODE) | g. TYPE AND SOURCE OF INJURY/ILLNESS

—

PRIMARY
CODE (CODE)
SECONDARY |" | TYPE |* |
CODE
f. NATURE OF ILLNESS/INJURY (CODE) ! ’
7 SOURCE #
B, PUBLIC FATALITY (Fill in line and correspondence code number in box - help menu,
a. ACTIVITY AT TIME OF ACCIDENT b. PERSONAL FLOATATION DEVICE USED?
: 1 ves O w~o O w~a
Z. MOTOR VEHICLE ACCIDENT
a. TYPE OF VEHICLE b. TYPE OF COLLISION c. SEAT BELTS | USED | NOT USED | NOT AVAILABLE
I pickupivan 1] automosiLE [J sEswiPE [] HEAD ON [] REAREND |{1) FRONT SEAT
I Truck [T oTHER (specify; [ sroapsipe [] roLL over [ sacking
I otHER (specitys {2) REAR SEAT
B. ROPERTY/MATERIAL INVOLVED
a. NAME OF ITEM b. OWNERSHIP c. $ AMOUNT OF DAMAGE
m
2
(3)
9. VESSELIFLOATING PLANT ACCIDENT (Fill in Jine and correspo 7 St -
a. TYPE OF VESSEL/FLOATING PLANT (CODE) | b. TYPE OF COLLISION/MISHAP {CODE)
# #
. e e
10. ACCIDENT DESCRIPTION (Use additional paper, if necessary]
ENG FORM 3394, MAR 99 Version 2 EDITION OF SEP 89 IS OBSOLETE. Page 1 of 4 pages  (Proponent:. CESO)
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. CAUSAL FACTOR(S) (Read Instruction Before Completing)

a. (Explain YES answaers in item 13) YES

DESIGN: Was design of facility, workplace or
equipment a factor?

INSPECTION/MAINTENANCE: Were inspection & mainten-
ance procedures a factor?

PERSON'S PHYSICAL CONDITION: In your opinion, was the
physical condition of the person a factor?

OPERATING PROCEDURES: Woere operating procedures
a factor?

JOB PRACTICES: Were any job safety/health practices
not followed when the accident occurred?

HUMAN FACTORS: Did any human factors such as, size or
strength of person, etc., contribute to accident?

ENVIRONMENTAL FACTORS: Did heat, cold, dust, sun,
glare, etc., contribute to the accident?

NO a.

ooooogd

the accident

(CONTINUED)

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agents, such as dust, fumes, mists, vapors or
physical agents, such as, noise, radiation, etc., contribute
to accident?

OFFICE FACTORS: Did office setting such as, lifting office
furniture, carrying, stooping, etc., contribute to the accident?

SUPPORT FACTORS: Were inappropriate tools/resources
provided to properly perform the activity/task?

PERSONAL PROTECTIVE EQUIPMENT: Did the improper selection,
use or maintenance of personal protective equipment
contribute to the accident?

DRUGS/ALCOHOL: In your opinion, was drugs or alcohol a factor to

YES

Ooood
OoondQgds

{if yes, attach a copy.)

b. WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED
FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?

|:| YES I:l NO

12.

TRAINING

[ ves ] w~o

13. FULL L OR CAUSED
indirect causes.] (Use additional paper, if necessary)

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? b.

L]

TYPE OF TRAINING.

CLASSROOM

[C] onuos

{Month) (Day)

c. DATE OF MOST RECENT FORMAL TRAINING.

(Year)

+ INCLUDE DIRECT AND INDIRECT CAUSES (See instruction for definition of direct and

a. DIRECT CAUSE

b. INDIRECT CAUSE(S)

14,

ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

15.

DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

a. BEGINNING (Month/Day/Year)

b. ANTICIPATED COMPLETION {Month/Day/Year)

¢. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT
CORPS

CONTRACTOR

d. DATE (Mo/Da/Yr)

e. ORGANIZATION IDENTIFIER (Div, Br, Sect}

f. OFFICE SYMBOL

18.

MANAGEMENT REVIEW (17st)

a. DCONCUR b.D NON CONCUR c. COMMENTS

SIGNATURE TITLE DATE
17. MANAGEMENT REVIEW (2nd - Chief Operations, Construction, Engineering, etc.)

a. E] CONCUR b. [:| NON CONCUR ¢. COMMENTS

SIGNATURE TITLE DATE
18. SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW

a. |:| CONCUR b. |:| NON CONCUR c¢. ADDITIONAL ACTIONS/COMMENTS

SIGNATURE TITLE DATE
18, COMMAND APPROVAL

COMMENTS

COMMANDER SIGNATURE DATE
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10.

ACCIDENT DESCRIPTION (Continuation)

13a.

DIRECT CAUSE (Contin
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13b. INDIRECT CAUSES (Continuation)

14. ACTION(S) TAKEN, ANTICIPATED, OR RECOMMENDED TO ELIMINATE CAUSE(S) (Continuation)

Page 4 of 4 pages
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PPE CHECKLIST

This is a comprehensive list of all PPE that is required for the project. Refer to the AHA for task specific PPE
requirements. Subcontractors must have the same equipment listed as a minimum.

Description Level Of Protection

(Specify Material or Type in Box) R = Required O = Optional
D C

Body

Coveralls (@) R

Chemical Protective Suit R

Splash Apron

Rain Suit (@) 0]

Traffic Safety Vest (reflective) R R

Head

Hard Hat (if does not create other hazard) R R

Head Warmer (depends on temperature and weather (@) O

Eyes & Face

Safety Glasses (incorporate sun protection as necessary) R R

Goggles (based on hazard)

Splash Guard (based on hazard)

Ears
Ear Plugs O (as required)
Ear Muffs 0

Hands and Arms

Outer Chemical Resistant Gloves (@) R
Inner Chemical Resistant Gloves (i.e. Nitrile) R R
Insulated Gloves (0] (@)
Work Gloves (@) (@)
Foot

Safety Boots (steel toe and shank) R R
Rubber, Chemical Resistant Boots R (near waterways) R
Rubber Boots

Disposable Boot Covers 0
Respiratory Protection (indicate cartridge type where applicable)

Dust Protection (@) R
1/2 Mask APR O (take with you) R
Full Face APR O (take with you) (@)

Full Face Canister APR

Powered APR

Other Supplies

(B-2) D-1
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Description

(Specify Material or Type in Box)

Level Of Protection

R = Required

O = Optional

@)

(@]

First Aid Kit

Fire Extinguisher

Mobile Phone

Traffic Cones

Walkie Talkies

Water or Other Fluid Replenishment

O |0 |X|X |0 |0

Eye Wash Station

Eye Wash Bottle

Wash and Dry Towelettes

Sunscreen (SPF 15 or higher)

Insect Repellant

O |0 |m|m

oO|0O(®m|m |0 |™[O|XM|T|A |
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Prevention of Alcohol and Drug Abuse

The purpose of this policy is to promote a safe, healthy and productive work environment for all
employees free from the affects of substance abuse. To ensure a safe and productive work environment,
the company prohibits the use, sale, dispersion, manufacture, distribution or possession of alcohol, drugs,
controlled substances or drug paraphernalia on the Project Site including company owned or leased
equipment and vehicles.

Abuse of alcohol, drugs and controlled substances impairs employee’s judgment resulting in increased
safety risks, injuries and faulty decision making.

No employee will report to work or be at work with alcohol or any detectable amount of prohibited drugs in
the employees system, (a detectable amount refers to the standards generally used in workplace drug
and alcohol testing).

Personnel will, when drugs are prescribed by a medical professional, inquire of the prescribing
professional whether the drug prescribed has any side effects that may impair the employee’s ability to
safely perform the employee’s job duties. If the answer from the medical professional is yes, the
employee will obtain a statement and provide to the project manager prior to going to the site.

lllegal use of drugs off duty and off company premises or worksites is not acceptable. It can affect on-
the-job performance and the confidence of the public and our customers in the company’s ability to meet
its responsibilities.

Any violation of this policy will result in disciplinary action, up to and including termination.
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Night Operations Lighting Plan

The key issue facing personnel working on-site at night will be ensuring sufficient light for the work areas.
lllumination for all site operations, including any work activities conducted at night, are required to meet
OSHA Regulation 1926.56(a). When night time work is being performed, mobile floodlights and/or

balloon lights will be used to illuminate the work area, flagger stations, equipment crossings, and other
areas.

The SSHO shall have a light meter, calibrated and maintained in accordance with manufacturer’s
instructions, on-site when construction activities are conducted at night in order to ensure compliance with
OSHA requirements for illumination on construction sites.

Construction areas, ramps, runways, corridors, offices, shops, and storage areas shall be lighted to not
less than the minimum illumination intensities listed below in Table 1 while any work is in progress:

TABLE 1 — MINIMUM ILLUMINATION INTENSITIES

FOOT-
CANDLES AREA OF OPERATION

5 General construction area lighting

3 General construction areas, concrete placement,
excavation and waste areas, access ways, active
storage areas, loading platforms, refueling, and field
maintenance areas.

5 Indoors: warehouses, corridors, hallways, and exitways.

5 Tunnels, shafts, and general underground work areas:
(Exception: Minimum of 10 foot-candles is required at
tunnel and shaft heading during drilling, mucking, and
scaling. Bureau of Mines approved cap lights shall be
acceptable for use in the tunnel heading.)

10 General construction plant and shops (e.g., batch
plants, screening plants, mechanical and electrical
equipment rooms, carpenter shops, rigging lofts and
active store rooms, mess halls, and indoor toilets and
workrooms.)

30 First aid stations, infirmaries, and offices.

Desired illumination levels vary depending upon the nature of the task involved. An average horizontal
luminance of 5 foot candles can be adequate for general activities. Tasks requiring high levels of
precision and extreme care can require an average horizontal luminance of 20 foot candles.

Except in emergency situations, flagger stations shall be illuminated at night.
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Floodlighting shall not produce a disabling glare condition for approaching road user, flaggers, or workers.
The adequacy of the floodlight placement and elimination of potential glare should be determined by the
SSHO by driving through and observing the floodlighted area from each direction on all approaching
roadways after the initial floodlight setup, at night, and periodically.

Any personnel working outside the lights will be directed to return to a lighted area or the operation shall
be stopped.

All vehicles utilized at night, including heavy equipment, backhoes, trenching machines, etc, are required
to have two working headlights and taillights.

Due to limited visibility at night, a signaler is required for all backing operations.

Any stockpiles or construction equipment outside the active lighted work zone shall be delineated with
cones or barrier fencing.

All personnel working at night are required to wear, at a minimum, ANSI Class 2 traffic vests, hard hats,
and clear safety glasses.
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Equipment Specific LOTO Procedure

LOCKOUT / TAGOUT PROCEDURE

PIKA-PIRNIE Office: Greenville, South Carolina

Written by (Name/Job Title): Kevin Held/Scientist Date Written: 3 Dec. 2011
Revised By (Name/Job Title): Date Revised:
INTRODUCTION

This procedure is specific to machines/equipment with an energy source and covers the safety rules and
procedures to follow while installing, servicing or performing maintenance on any equipment or machines
in which unexpected energization or start up, or release of stored energy could cause injury to
employees. This procedure includes the following machine(s)/equipment(s):

e Main Electric Supply Cut-Off
e Electric Powered Pumps and Equipment

The circuits that energize the equipment or machines will be locked with a personally assigned lock and a
disposable tag per the PIKA/PRINIE Control of Hazardous Energy (Lockout/Tagout) Standard-ARC
HSFS004.

PURPOSE

This procedure establishes the minimum requirements for the lockout of energy isolating devices
whenever maintenance or servicing is performed on machines or equipment. It shall ensure that the
machine or equipment is stopped, isolated from all potentially hazardous energy sources and locked out
before any servicing or maintenance where the unexpected energization or start-up of the machine or
equipment or releases of stored energy could cause injury.

COMPLIANCE

All employees are required to comply with the limitations and restrictions imposed on them during the use
of this lockout/tagout procedure. The authorized employees are required to perform the lockout/tagout in
accordance with this standard. All employees, upon observing a machine or piece of equipment which is
locked/tagged out to perform servicing or maintenance shall not attempt to use that machine or
equipment. This standard is written in accordance with the Occupational Safety and Health
Administration (OSHA) Standard 1910.147.

Any person who willfully violates this standard is subject to disciplinary action including termination.

Prior to removing a machine/equipment from service for servicing or maintenance the following steps
shall be taken:

1. Notify all affected employees that servicing or maintenance is required on a machine or piece

of equipment, and that the machine or equipment must be shut down and locked/tagged out
to perform the servicing or maintenance.
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2. The authorized employees (e.g., Site Manager) shall refer to the manufacturer's manual to
identify the type and magnitude of the energy source that the machine or equipment utilizes,
shall understand the hazards of the energy source, and shall know how to control the energy.

3. If the machine or equipment is operating, shut it down through the normal procedures as
specified in the manufacturer's manual.

4. Deactivate the electrical energy isolating device so that the machine or equipment is isolated
from the energy source. Most equipment and machines that require this procedure have a
separate circuit box that can be locked/tagged out for that specific piece of equipment or
machine.

5. Lock/tag out the energy isolating device with an assigned individual lock and disposable red
tag. The Equipment Operator/Technician will place the first lock followed by the SSHO or
designee.

6. Any stored or residual electrical energy must be dissipated or restrained.
7. Ensure that the equipment is disconnected from its energy source. Make sure no personnel
are or will be exposed; then verify the isolation of the equipment by attempting to operate

through the normal controls. CAUTION: The operating controls must be returned to the
neutral or "off' position after verification of isolation.

8. The machine/equipment is now locked/tagged out and servicing or maintenance can
proceed.

RESTORING EQUIPMENT TO SERVICE

1. After servicing or maintenance is completed and the machine/equipment is ready to be
returned to normal operation, the following steps shall be taken.

a. Check the machine/equipment and the area immediately around the
machine/equipment to ensure that non-essential items have been removed and the
machine/equipment and/or components are operationally intact.

b. Check the area to ensure that all non-essential personnel are in a safe place or are
well clear of the area.

c. Verify that all operating controls are in the "off" position or are in neutral.

d. Remove the lock/tag out devices. The Equipment Operator/Technician will remove
his lock first followed by the SSHO.

e. Notify affected employees that the servicing or maintenance has been completed and
that the machine/equipment is ready for use.

f. Re-energize the machine/equipment.
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Lockout / Tagout Equipment-Specific

Energy Control Procedure

N A AT 4

Equipment Identification:

Hazardous Energy Source Isolation Device Verifying Lockout

Means of Verification of

Type and Magnitude | Function Type Location I.D. No. Lockout

Electrical
(i.e., 120, 220, 480)

Pneumatic

Hydraulic

Mechanical

Potential Energy
(springs, tension, etc.)

Gravity

Chemical

Other

Area: Date of Last Review: Authorized by:
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_— Excavation and Trenching 04
Implementation Date PIKA-PIRNIE HS Standard No. Revision Date
12 May 2008 ARC HSCS005 31 March 2011
Author Approver
Greg Ertel Page 1 of 18 Sam Moyers
1. POLICY

It is PIKA-PIRNIE policy to be proactive in the identification, assessment and control of health

and safety hazards and associated risks. To those means, any work involving trenching and
excavation that is under the control or direction of PIKA-PIRNIE or an PIKA-PIRNIE subcontractor will
be accomplished following, at a minimum, this procedure.

It is PIKA-PIRNIE’s policy that PIKA-PIRNIE staff will not enter excavations and trenches unless it is
absolutely necessary. If there are no suitable alternatives and it becomes necessary to enter
excavations or trenches, this procedure, at a minimum will be strictly followed.

It is also the policy of PIKA-PIRNIE to ensure an OSHA-defined Excavation Competent Person is on-
site for all excavation work under PIKA-PIRNIE contractual control. The competent person will be
provided by the entity on site responsible for performing the excavation work unless otherwise
required by the client. Thus, if an PIKA-PIRNIE subcontractor is conducting the excavation work,
that subcontractor will provide the competent person. If PIKA-PIRNIE is self-performing the
excavation services, then PIKA-PIRNIE will provide a competent person whether a specialized
subcontractor or authorized employee.

2. PURPOSE AND SCOPE
2.1 Purpose

To effectively control or eliminate the hazards presented by working near or entry into
excavations or trenches, this procedure sets forth the accepted practice for and
establishes the requirements for workplace safety near excavations and trenches and
employee and subcontractor entry into such.

2.2 Scope

This procedure along with associated checklists and the Utility Location procedure (ARC
HSFS019) apply to all employees of PIKA-PIRNIE. Only trained and authorized
personnel are permitted to work near or enter excavations and trenches, perform rescue
services, or act as the excavation competent person.

3. DEFINITIONS

Exhibit 1 includes relevant definitions to this procedure including that for competent person
qualifications.

4. RESPONSIBILITIES
4.1 Corporate H&S with Division and Practice Experts

On an annual basis, review and update, as necessary, this procedure. In addition, review
cancelled checklists periodically to ensure conformance to this procedure. Provide the
excavation competent person and qualified person training and retraining, or recommend
qualified training provider. Provide technical assistance regarding excavation and trench
protocol, atmospheric testing equipment, PPE, hazard assessment and research
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information on unusual hazards. Audit project-specific excavation sites for compliance with
this procedure.

4.2 Principal in Charge (PIC), Project Manager (PM), and Task Manager (TM)

PIC, PM and TMs are responsible to:

Verify that all excavation and trench protocols are properly identified and addressed
within the project work plan, project health & safety plan, and/or other project-related
documents.

Verify that their divisional or project team employees have received the proper training
provided by Corporate Health & Safety or qualified training source prior to conducting
excavation/trenching entry activities.

Verify that any PIKA-PIRNIE employee acting as the Excavation Competent person has
been authorized and trained to do so as noted in Exhibit 1

Verify that the proper entry equipment, including personal protective equipment (PPE),
atmospheric testing equipment and safety equipment, is available for use by their
divisional employees.

Verify that copies of the completed checklists are available for Corporate Health and
Safety review and retained with the project files

4.3 Health and Safety Plan Writers and Reviewers

Utilize this procedure as guidance to ensure the appropriate identification, assessment
and control of excavation and trenching hazards for documentation in project HASPs

4.4 Entry/Work Supervisors (also see Training and Duties of Entry Supervisor)

Work in direct coordination with and under the direction of the project excavation
competent person

Interface with the client representative to identify hazards associated with the
client’s excavation and trenching and/or work permit programs.

Review existing soil sampling (if any) data or other pertinent hazard characterization
information recorded by the client.

Investigate the client’s excavation/trenching protocol, to verify that any identified
hazards and previous experience with earthwork at the site is properly
communicated.

Coordinate entry operations with the client's employees when both client and
PIKA-PIRNIE employees will be working in or near an excavation/trench.

Coordinate necessary rescue assistance with either the client’s in-house rescue
team and/or the offsite rescue assistance specified by the client. The offsite rescue
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4.5

4.6

assistance specified by the client must have applicable rescue experience and be
within a reasonable response distance.

Verify that the client takes the necessary precautions in notifying their employees
that our employees will be installing an excavation or trench.

Review the lockout/tagout and isolation measures implemented by the client as
necessary based on proximity of utilities or other energy sources in the area of the
excavation/trench

Immediately report any unusual or unforeseen excavation or trenching hazards to
Corporate Health and Safety prior to authorizing entry

Verify that all tests and precautionary measures identified on the Daily/Periodic
Inspection Checklist located in Exhibit 1 and the PIKA-PIRNIE Utility Location Policy
and Procedure ARC HSFS019 has been performed prior to authorizing subsurface
work or entry into an excavation or trench

Offer all entrants an opportunity to review the applicable control measures and
testing results and an opportunity to request a reevaluation as necessary

Issue, authorize, and have the Utility Clearance and Daily/Periodic Inspection forms
readily available for review

Verify that copies of the completed clearance forms and checklists are properly
disseminated to Corporate Health and Safety and retained with the project files, as
specified in Section 8.0 — Records.

Entrants

Qualified Employee Entrants must have training and instruction in their duties and
responsibilities regarding the following:

Recognize the hazards which may be faced during entry, as well as the signs and
symptoms of exposure to the hazard(s).

Maintain visual contact and/or verbal communications with the attendant at all times.

Use the PPE, air monitoring and testing equipment that has been provided or have
access to the information.

Maintain an awareness of all required hazard controls and consult with the
Competent Person as necessary

Obey evacuation orders given by the Attendant, automatic alarm activation, or when
self-perceived.

Competent Person

The Competent Person will be responsible for the anticipation, identification and
control of excavation and trenching hazards, as well as the signs and symptoms of
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exposure to the hazard(s), and the Authority to implement all corrective actions
including Stopping Work.

Meet all of the requirements specified for the Qualified Employee Entrants plus
adequate training and experience for their duties and responsibilities.

Implement the PIKA-PIRNIE Utility Clearance Policy and Procedure and complete the
Daily/Periodic Excavation Inspection Checklist

Verify adequate training and experience of all Entrants prior to entry
Verify that the safety procedures identified in this Standard, the site specific HASP,

and applicable regulatory requirements are utilized when required to protect
employees during excavation activities.

PIKA-PIRNIE employees must meet the following requirements to be considered a
Competent Person:

Attend an Excavation Competent Person training course approved by Corporate
Health and Safety or have equivalent training to that provided in the course; and

Approval by Corporate Health and Safety through demonstration of practical field
experience and/or knowledge of the subject matter.

o If on an Environmental project where HAZWOPER training is required by
PIKA-PIRNIE, completed a 40 Hour HAZWOPER and HAZWOPER Supervisor
training course and be current on their annual 8 Hour refresher.

o If a hazardous atmosphere is present, or there is limited entry or exit and the
excavation or trench must be entered as a confined space, the person must also
be Confined Space trained and authorized as per the PIKA-PIRNIE Confined Space
procedure ARC HSFS003.

4.7 Attendants

An attendant must be stationed outside the excavation and be available to monitor
operations above and below ground. The attendant may have no other duties
besides those listed in this section.

All attendants must have training and instruction in their duties and responsibilities
regarding excavation/trenching entry. The following are assigned duties.

Maintain an accurate count of all entrants in the excavation

Monitor activities both inside and outside the excavation/trench to verify the
continued safety of entrants

Maintain visual contact or verbal communication with all entrants
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e Order evacuation of the excavation/trench if an uncontrolled hazard develops, either
within or outside the space, or upon observing a behavioral effect of hazard exposure
among entrants

o Keep unauthorized persons away from the excavation area

o Participate in non-entry rescue as appropriate

e Summon rescue and other emergency services

e Attendants must maintain current certification in basic first aid and cardiopulmonary
resuscitation (CPR).

4.8 All PIKA-PIRNIE Employees

Use the TRACK process described below regularly and frequently. In addition,
employees read and understand all documented hazard identification and risk
assessments conducted using the HARC process and documented in HASPs, JSAs, and
other written plans that are associated with their work. PIKA-PIRNIE employees will:

e Recognize the hazards of trenches and excavations

¢ Understand and follow the methods for working near trenches and excavations

¢ Notify the PIC, PM, TM or entry/work supervisor if they have not received appropriate
training

o Participate in entry operations only if trained and authorized to do so

e Never enter an excavation/trench without completion of the required Utility Location
Procedure, Daily/Periodic Inspection Checklist and have an authorized attendant

o Never attempt entry rescue within a excavation unless trained in entry rescue with
appropriate equipment available

e |f unexpected conditions arise during entry, immediately notify other entrants,
evacuate the space and inform the designated Competent Person

5. PROCEDURE
5.1 General Safety Requirements for all Excavations

® All surface obstructions must be moved or supported so as to protect employees and
equipment.

® Prior to excavation, all underground installations (water, electric, telephone, gas, etc.)
must be located and documented in accordance with PIKA-PIRNIE Utility Clearance Policy
and Procedure ARC HSFS019.
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®* When excavating in areas near underground installations, proper precautions must be
taken to determine the exact location of the installations and to adequately protect and
support them. While an excavation is open, underground installations shall be
protected, supported or removed as necessary to protect employees.

®  Structural ramps that are used solely by employees as a means of access or egress
from excavations shall be designed by a competent person.

® Structural ramps used for access or egress of equipment shall be designed by a
competent person qualified in structural design, and shall be constructed in accordance
with the design.

® Ladders used for access and egress from the excavation must extend at least 36” (3
feet) above the landing surface.

* If personnel are working in a location exposed to vehicular traffic they must be provided
with and be required to wear reflective safety vests. Adequate, signs, barriers or other
equivalent traffic controls must be used to protect employees.

* Personnel are not permitted to be beneath elevated loads handled by equipment or be
in excavations when heavy equipment is digging in or near the excavation.

* Mobile equipment located near open excavations must be adequately protected from
falling or rolling into excavations by the use of barricades or warning devices.

* All excavations over 4 feet in depth must be tested for hazardous atmospheres
whenever personnel are required to enter and a potential exists for the existence of
hazardous contaminants or oxygen deficiency. Excavations less than 4 feet in depth
must be evaluated by the competent person and at the competent person's discretion
be tested for hazardous atmospheres whenever personnel are required to enter and a
potential exists for the existence of hazardous contaminants or oxygen deficiency.

®* Means of rescue including a lifeline and body harness must be used by personnel
entering excavations with a potential for air hazards. A standby person must be
stationed outside the excavation to tend the lifeline(s).

* Water must not be allowed to accumulate in open excavations where employees are
working. When necessary, means such as diverting natural drainage around the
excavation or actively pumping water must be used to prevent or control water
accumulation.

* Al structures adjacent to an open excavation must be supported, or a registered
professional engineer (PE) must determine that the structure will not be affected by the
excavation activities.
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Excavated materials (spoil) must be placed no closer than 2 feet from the edge of an
open excavation, and otherwise retained to prevent loose material from falling into the
excavation.

Protection such as guardrails, barricades or covers must be in place to protect
personnel from possible falls into open excavations, pits, wells and shafts.

Work tasks will be designed to limit the number of personnel required to enter any
excavation. All tasks that can be completed remotely from outside the excavation (such
as soil sampling) will be conducted in such a manner.

Personnel will not be allowed to enter any excavation unless adequate protective
systems and procedures are utilized to prevent accidents and injury.

All excavations over four feet in depth shall be provided with a stairway, ladder, ramp,
or other safe means of egress so as to require no more than 25 feet of lateral travel. As
deemed necessary by the competent person, excavations less than 4 feet in depth will
be provided with a stairway, ladder, ramp, or other safe means of egress so as to
require no more than 25 feet of lateral travel.

5.2 Excavations Requiring Protective Systems

This section defines excavations that require protective systems.

All excavations into which employees will enter, regardless of depth, where the
potential for cave-in exists.

Any excavation over 4 feet in depth into which employees will enter that is not entirely
in stable rock as defined in this procedure.

Any excavation near a structure, (e.g. foundations, piers, footers, walls, sidewalks,
tanks, roadways, etc.), as required by the registered professional engineer reviewing
the stability of the excavation and the structure.

All excavations over 20 feet in depth must be designed by a registered professional
engineer regardless of whether personnel will enter it or not.

All excavations with adjacent structures which are located a distance less than 6 times
the depth of the excavation away shall be reviewed by a registered professional
engineer to determine if the stability of the structure will be affected by the excavation.

Support systems for an adjacent structure must be designed by a registered
professional engineer.
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5.3 Selection and Use of Protective Systems

5.3.1 Shoring or Shielding

If shoring or shielding is selected as the protective system for an excavation, soil
classification in accordance with 1926 Subpart P Appendix A (see Section 9 of this
procedure) is required.

One of the following options must be utilized for all excavations which will be shored
or shielded.

- Timber shoring as specified in 1926 Subpart P Appendix C must be utilized

- Hydraulic shoring, trench jacks, air shores, or shields as required in
1926.652 (c)(2) must be utilized following the system manufacturer’s data

- A system which follows other tabulated data (approved by a registered
professional engineer) must be utilized

- The excavation must be designed by a registered professional engineer

5.3.2 Sloping

If sloping is selected as the protective system for an excavation, the excavation sides
must be sloped at a maximum of 34 degrees (1.5 Horizontal: 1 Vertical), unless the
procedure listed above is followed.

Soil classification in accordance with Section 10 of this procedure) is required for all
excavations with sides which will be sloped greater than 34° (1.5 Horizontal: 1
Vertical). If it will be sloped greater than 34°, the one of the following options must be
utilized:

- Option 1 - assume Type C and slope 1.5/1 - probably the most common
and preferred method for us

- Option 2 - classify soil according to the standard and use Type A/B
sloping requirements

- Option 3 — use other tabulated data with PE approval

- Option 4 — PE approval of sloping/benching design

5.4 Atmospheric Testing for Entry

Any excavation over 4 feet in depth with a potential for hazardous contaminants or oxygen
deficiency must be tested for hazardous atmospheres prior to and during activities involving
entry. After atmospheric testing, if the area is found to be oxygen deficient or a hazardous
atmosphere exists or could exist a confined space permit must be obtained if the area will
be entered.
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The site designated "competent person” will document initial and periodic air monitoring
results for all activities requiring entry into the excavation. All atmospheric testing of
excavations must be conducted in the following sequence and meet the following air quality
criteria.

* Oxygen content must be 19.5 to 23.5%
* Combustible gas or vapor must not exceed 10% of its lower explosive limit (LEL)

® Toxic air contaminant levels must not exceed 50% of the PEL or TLV for the specific
contaminant whichever is lower

® Carbon monoxide must not exceed 10 ppm for a 5 minute average or ceiling value of
25 ppm

* Hydrogen sulfide must not exceed 0.5 ppm

5.5 Location of Underground/Overhead Utilities

* The competent person and the project manager shall both verify that local underground
facilities location/protection agencies are notified within the required time frame prior to
the initiation of excavation activities and meet all requirements in the PIKA-PIRNIE Utility
Location Policy and Procedure ARC HSFS019.

® Prior to initiation of excavation or trenching operations the competent person shall
verify that all utilities have been located.

5.6 Daily/Periodic Inspections

* Prior to initiation of daily excavation or trenching operations the competent person shall
complete a daily inspection of the excavation.

* During excavation or trenching operations the competent person shall complete a
periodic inspection after any event (e.g., thunderstorm, vibration, excessive drying)
that may affect excavation stability.

* The competent person shall complete the daily/periodic inspection checklist (A copy of
the checklist is attached to this Policy as Exhibit A— Subcontractors must complete an
equivalent inspection form) is completed for each inspection of excavation and
trenching activities.

5.7 Soil Classification for Selection of Protective Systems
5.7.1  Soil Classification

This section describes a method of classifying soil and rock deposits based on site and
environmental conditions, and on the structure and composition of the earth deposits. This
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section contains definitions, sets forth requirements, and describes acceptable visual and
manual tests for use in classifying soils.

This section applies when a sloping, benching or shoring system is utilized as a method of
protection for employees from cave-ins.

5.7.2 Soil Classification Definitions

5.7.2.1 Types/Classes of Soil

Type/Class A Soils are cohesive soils with an unconfined, compressive strength of
1.5 ton per square foot (tsf) (144kPa) or greater. Examples of cohesive soils are:
Clay, silty clay, sandy clay, clay loam and in some cases, silty clay loam and sandy
clay loam. Cemented soils such as caliche and hardpan are also considered Type
A. However, no soil is Type A if the following apply.

The soil is fissured

The soil is subject to vibration from heavy traffic, pile driving, or similar
effects

The soil has been previously disturbed

The soil is part of a sloped, layered system where the layers dip into the
excavation on a slope of four horizontal to one vertical (4 Horizontal:1
Vertical) or greater

The material is subject to other factors that would require it to be classified as
a less stable material

5.7.2.1.1 Type Class B Soils

Cohesive soils with an unconfined compressive strength greater than
0.5 tsf (48 kPa) but less than 1.5 tsf (144 kPa)

Granular cohesionless soils including angular gravel (similar to
crushed rock), silt, silt loam, sandy loam and, in some cases, silty clay
loam and sandy clay loam

Previously disturbed soils except those which would otherwise be
classed as Type C soil

Soil that meets the unconfined compressive strength or cementation
requirements for Type A, but is fissured or subject to vibration

Dry rock that is not stable

Material that is part of a sloped, layered system where the layers dip
into the excavation on a slope less steep than four horizontal to one
vertical (4 Horizontal:1 Vertical), but only if the material would
otherwise be classified as Type B
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5.7.21.2 Typel/Class C Soils

® Cohesive soil with an unconfined compressive strength of 0.5 tsf (48
kPa) or less

® Granular soils including gravel, sand, and loamy sand
®* Submerged soil or soil from which water is freely seeping
* Submerged rock that is not stable

* Material in a sloped, layered system where the layers dip into the
excavation or a slope of four horizontal to one vertical (4 Horizontal:1
Vertical) or steeper

5.7.2.2 Methods for Classifying Soils

Each soil and rock deposit shall be classified by a competent person as Stable
Rock, Type A, Type B, or Type C in accordance with the definitions set forth in this
section. The classification of the deposits shall be made based on the results of at
least one visual and at least one manual analysis conducted by a competent
person using tests described below, or in other recognized methods of soil
classification and testing such as those adopted by the American Society for
Testing Materials, or the U.S. Department of Agriculture textural classification
system.

The visual and manual analyses, such as those noted as being acceptable in this
section, shall be designed and conducted to provide sufficient quantitative and
qualitative information as may be necessary to identify properly the properties,
factors, and conditions affecting the classification of the deposits. Visual analysis is
conducted to determine qualitative information regarding the excavation site in
general, the soil adjacent to the excavation, the soil forming the sides of the open
excavation, and the soil taken as samples from excavated material.

Observe the following:

®* Samples of soil that are excavated and soil in the sides of the excavation.
Estimate the range of particle sizes and the relative amounts of the particle
sizes. Soil that is primarily composed of fine grained material is cohesive
material. Soil composed primarily of coarse grained sand or gravel is
granular material.

* Soil as it is excavated. Soil that remains in clumps when excavated is
cohesive. Soil that breaks up easily and does not stay in clumps is granular.

®* The side of the open excavation and the surface area adjacent to the
excavation. Crack like openings such as tension cracks could indicate
fissured material. If chunks of soil spall off a vertical side, the soil could be
fissured. Small spalls are evidence of moving ground and are indications of
potentially hazardous situations.
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The area adjacent to the excavation and the excavation itself for evidence of
existing utility and other underground structures, and to identify previously
disturbed soil.

The open side of the excavation to identify layered systems. Examine
layered systems to identify if the layers slope toward the excavation.
Estimate the degree of slope of the layers.

The area adjacent to the excavation and the sides of the opened excavation
for evidence of surface water, water seeping from the sides of the
excavation, or the location of the level of the water table.

The area adjacent to the excavation and the area within the excavation for
sources of vibration that may affect the stability of the excavation face.

Manual analysis of soil samples is conducted to determine quantitative as well as
qualitative properties of soil and to provide more information in order to classify soil

properly.

5.7.2.3 Classifications

A

Plasticity. Mold a moist or wet sample of soil into a ball and attempt to roll it
into threads as thin as 1/8 inch in diameter. Cohesive material can be
successfully rolled into threads without crumbling. For example, if at least a two
inch (50 mm) length of 1/8 inch thread can be held on one end without tearing,
the soil is cohesive.

Dry strength. If the soil is dry and crumbles on its own or with moderate
pressure into individual grains or fine powder, it is granular (any combination of
gravel, sand, or silt). If the soil is dry and falls into clumps which break up into
smaller clumps, but the smaller clumps can only be broken up with difficulty, it
may be clay in any combination with gravel, sand or silt. If the dry soil breaks
into clumps which do not break up into small clumps and which can only be
broken with difficulty, and there is no visual indication the soil is fissured, the
soil may be considered unfissured.

Thumb penetration. The thumb penetration test can be used to estimate the
unconfined compressive strength of cohesive soils. Type A soils with an
unconfined compressive strength of 1.5 tsf can be readily indented by the
thumb; however, they can be penetrated by the thumb only with very great
effort. Type C soils with an unconfined compressive strength of 0.5 tsf can be
easily penetrated several inches by the thumb, and can be molded by light
finger pressure. This test should be conducted on an undisturbed soil sample,
such as a large clump of spoil, as soon as practicable after excavation to keep
to a minimum the effects of exposure to drying influences. If the excavation is
later exposed to wetting influences (rain, flooding), the classification of the soil
must be changed accordingly.
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D. Other strength tests. Estimates of unconfined compressive strength of soils
can also be obtained by use of a pocket penetrometer or by using a hand
operated shearvane.

E. Drying test. The basic purpose of the drying test is to differentiate between
cohesive material with fissures, unfissured cohesive material, and granular
material. The procedure for the drying test involves drying a sample of soil that
is approximately one inch thick (2.54 cm) and six inches (15.24 cm) in
diameter until it is thoroughly dry:

1. If the sample develops cracks as it dries, significant fissures are
indicated.

2. Samples that dry without cracking are to be broken by hand. If
considerable force is necessary to break a sample, the soil has
significant cohesive material content. The soil can be classified as
an unfissured cohesive material and the unconfined compressive
strength should be determined by using the thumb penetration or
other test.

5.7.2.4 If a sample breaks easily by hand, it is either a fissured cohesive material
or a granular material. To distinguish between the two, pulverize the dried clumps
of the sample by hand or by stepping on them. If the clumps do not pulverize
easily, the material is cohesive with fissures. If they pulverize easily into very
small fragments, the material is granular.

5.7.2.5 Layered system

A layered system shall be classified in accordance with its weakest layer. Each
layer may be classified individually where a more stable layer lies under a less
stable layer.

5.7.2.6 Reclassifying Soils

A layered system shall be classified in accordance with its weakest layer. Each
layer may be classified individually where a more stable layer lies under a less
stable layer.

In most instances the PIKA-PIRNIE designated Excavation/Trenching Competent
person will assume Type C soil, unless they have conclusive data to validate Type
AorB.

5.7.2.7 Excavation Construction Based on Soil Type

The Maximum allowable slope means the steepest incline of an excavation face
that is acceptable for the most favorable site conditions as protection against cave-
ins, and is expressed as the ratio of horizontal distance to vertical rise (H:V). Short-
term exposure means a period of time less than or equal to 24 hours that an
excavation is open. Soil and rock deposits must be classified in accordance with
Appendix A to Subpart P of Part 1926. The maximum allowable slope for a soil or
rock deposit must be determined from the table provided below. The actual slope
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must not be steeper than the maximum allowable slope. The actual slope must be
less steep than the maximum allowable slope, when there are signs of distress. If
that situation occurs, the slope must be cut back to an actual slope which is at least
horizontal to one vertical (1/2H:1V) less steep than the maximum allowable slope.
When surcharge loads from stored material or equipment, operating equipment, or
traffic are present, a competent person must determine the degree to which the
actual slope must be reduced below the maximum allowable slope, and must
assure that such reduction is achieved. Surcharge loads from adjacent structures
must be evaluated in accordance with 1926.651(1). Configurations of sloping and
benching systems must be in accordance with 29 CFR 1926 Subpart P, Appendix
B.

EXCAVATION SLOPE TABLE 2
29 CFR 1926 SUBPART P APPENDIX B
MAXIMUM ALLOWABLE SLOPES

) Maximum Allowable Slopes (H:V)l for
Soil or Rock Type Excavations Less Than 20 Feet Deep”

Stable Rock Vertical (90 degrees)
Type A® %1 (53 degrees)
Type B 1:1 (45 degrees)
Type C 1:% (34 degrees)

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in
degrees from the horizontal. Angles have been rounded off.

2. Sloping or benching for excavations greater than 20 feet deep must be designed by a
registered professional engineer.

3. A short-term maximum allowable slope of 1/2H:1V (63 degrees) is allowed in excavations in
Type A soil that are 12 feet (3.67 m) or less in depth. Short-term maximum allowable slopes
for excavations greater than 12 feet (3.67 m) in depth must be 3/4H:1V (53 degrees).

6. TRAINING
6.1 Project - Specific Training
All staff working on a site where trenching and excavation activities are being conducted by

PIKA-PIRNIE or its subcontractors will be provided with site orientation on excavation projects,
and shall include a discussion of the following:

® Site excavation hazards and procedures
* Requirements for conducting activities remotely whenever possible
® Client requirements and procedures for excavation activities

® This Procedure

Daily Safety Meetings on projects involving excavation activities shall include a discussion
of:
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® Site excavation hazards and procedures
* Requirements for conducting activities remotely whenever possible
® Client requirements and procedures for excavation activities

®* This Excavation and Trenching Procedure, as appropriate
6.2 Additional Training

Besides site orientation training, additional training will be provided as follows based on the
employee’s activities:

e All employees who work in the area of potential excavation/trenching sites will receive
awareness level training as provided and/or approved by PIKA-PIRNIE Corporate H&S in
order to recognize and to understand the hazards.

e Entrants, Attendants, and Entrant Supervisors will receive additional training as
approved by Corporate H&S. This training will be classroom in nature and cover the
details of trenching and excavation hazards and controls

¢ Qualified Competent Persons will be provided training as follows:

In order to be assigned duties as a competent person with respect to excavation and
trenching, in addition to the criteria noted in section 4.6, personnel must attend an
Excavation Competent Person training course approved by Corporate Health and
Safety or have equivalent training to that provided in the course. The course shall
include, but is not limited to the following:

e Introduction to trenches and excavations

- Definition of trenches and excavations

- General requirements of OSHA 29 CFR 1926 Subpart P
o Responsibilities and requirements of a competent person

- Necessary authority

- When other/outside resources may be necessary
e Hazard Identification and Assessment

- Cave-In Hazards including nearby structures

- Underground utilities

- Confined Space

- Hazardous atmospheres
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Water accumulation

Vehicular traffic and falling loads

e Hazard controls

Soil analysis and testing (visual and manual

Protective systems

= Shoring
= Sloping
=  Shielding

= Benching

Personal protective equipment
Utility location

Atmospheric testing

Water drainage and pumping
Site housekeeping and management
= Spoils
= Traffic control
= Overhead hazard protection
Communications
=  Verbal
= Signaling

Access and egress

e Emergency Procedures

Warning signs of cave-in
Evacuation procedures

Rescue

e Inspections

Checklists
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- Potential deficiencies

All training provided must be reviewed and approved by Corporate Health & Safety and will be
managed through the Training Team.

Documentation of training certification received by attendance at any training course including
externally provided training courses will be kept by the employee with copies provided to the
Training Team.

7. REFERENCES
PIKA-PIRNIE Health and Safety Procedure ARC HSFS010 — Health and Safety Planning

PIKA-PIRNIE Health and Safety Procedure ARC HSFS004 — Control of Hazardous Energy
(Lockout/Tagout)

PIKA-PIRNIE Utility Clearance Policy and Procedure ARC HSF019
PIKA-PIRNIE Confined Space Policy and Procedure ARC HSF003
OSHA 29 CFR Part 1926 Subpart P - Excavations

8. RECORDS

8.1 Training records will be kept by the individual employee with copies of such
certificates kept by the Training Team. Training dates and times will be kept by the
Training Team.

8.2 Completed clearance forms and checklists will be kept in the project files with copies
available for Corporate H&S review.

8.3 Copies of all HASPs that document excavation trenching procedures will be kept in
the project files.

9. APPROVALS AND HISTORY OF CHANGE

Approved By: Michael Thomas, CIH, CPEA

WV/ 4 //g 2“//

History of Change

Revision Date Revision Reason for change
Number
12 May 2008 01 Original document
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Revision Date Revision Reason for change
Number
13 June 2008 02 Modified Section 5.1 — 4" bullet related to structural
ramps. Modified Section 5.2 to designate a 6x factor
for structural integrity of structures near the excavation.
Revised Exhibit 1 to modify the definition of a
Competent person
9 January 2009 03 Cleaned up definitions, deleted training requirements
from Section 5.0 and moved them to Section 6.0,
modified purpose statement
31 March 2011 04 Updated Competent Person training and qualification

requirements in section 4.6, section 6.2 and definition in
Exhibit 1.
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Exhibit 1 — Definitions

Attendant is a trained qualified individual stationed outside the excavation whose duty is to monitor
authorized entrants inside the excavation or trench and have a means of communication with the

designated rescue services.

Benching/Benching system means a method of protecting employees from cave-ins by
excavating the sides of an excavation to form one or a series of horizontal levels or steps, usually

with vertical or near-vertical surfaces between levels.

Cave-in means the separation of a mass of soil or rock material from the side of an excavation, or
the loss of soil from under a trench shield or support system, and its sudden movement into the
excavation, either by falling or sliding, in sufficient quantity so that it could entrap, bury or otherwise

injure and immobilize a person.

Competent person means one who, through education, training, and/or experience, is capable of
identifying existing and predictable hazards or working conditions which are unsanitary, hazardous,
or dangerous to employees and who has authorization to take prompt corrective measures to

eliminate them.

Excavation means any man-made cut, cavity, trench, or depression in an earth surface formed by
earth removal into which a person can bodily enter. Entry constitutes the act by which an
employee proceeds into an excavation or trench. Consideration of hazards, especially cave-ins and
fall protection must still be considered and accounted for when equipment or personnel are near an

excavation or trench, even if personnel will not be entering.

Entrants are employee’s who are trained and authorized to enter a trench or excavation. Entrants
must have attended a Qualified Excavation Training course offered or approved by Corporate

Health and Safety.

Failure means the breakage, displacement, or permanent deformation of a structural member or

connection so as to reduce its structural integrity and its supportive capabilities.

Hazardous Atmosphere is an atmosphere which exposes employees to a risk of death,

incapacitation, injury, or acute illness from one or more of the following:

¢ An atmospheric concentration of any substance in excess of 50% of its established
permissible exposure limit (PEL); or its assigned threshold limit value (TLV) or other value
listed on the Material Safety Data Sheet (MSDS) for the chemical constituent, whichever is

lower.

¢ A flammable gas, vapor, or mist in excess of 10% of its lower explosive limit (LEL).

e An airborne combustible dust at a concentration that obscures vision at a distance of 5 feet or

less.

¢ An atmospheric oxygen concentration below 19.5% (oxygen-deficient atmosphere) or above

23.5% (oxygen-enriched atmosphere).

e An atmosphere which is immediately dangerous to life and health.

Immediately Danger to Life and Health (IDLH) means any condition which poses an immediate
threat to loss of life; may result in irreversible or immediate-severe health effects; may result in eye

damage, irritation, or other conditions which could impair escape from the space.
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Protective system means a method of protecting employees from cave-ins, from material that
could fall or roll from an excavation face or into an excavation, or from the collapse of adjacent
structures. Protective systems include support systems, sloping and benching systems, shield

systems and other systems that provide protection.

Ramp means an inclined walking or working surface that is used to gain access to one point from
another, and is constructed from earth or from structural materials such as steel or wood.

Registered Professional Engineer means a person who is registered as a professional engineer
in the state where the work is to be performed. However, a professional engineer, registered in any
state is deemed to be a "registered professional engineer" within the meaning of this standard when
approving designs for "manufactured protective systems" or "tabulated data" to be used in interstate
commerce. To oversee an excavation/trench activity the PE must have experience with and
expertise in excavation, soil and stability considerations.

Sheeting means the members of a shoring system that retain the earth in position and in turn are
supported by other members of the shoring system.

Shield (Shield system) means a structure that is able to withstand the forces imposed on it by a
cave-in and thereby protect employees within the structure. Shields can be permanent structures or
can be designed to be portable and moved along as work progresses. Additionally, shield can be
either pre-manufactured or job-built in accordance with 1926.652 (c)(3) or (c)(4). Shields used in
trenches are usually referred to as "trench boxes" or "trench shields".

Shoring (Shoring system) means a structure such as a metal hydraulic, mechanical or timber
shoring system that supports the sides of an excavation and which is designed to prevent cave-ins.

Sloping (Sloping system) means a method of protecting employees from cave-ins by excavating
to form sides of an excavation that are inclined away from the excavation so as to prevent cave-ins.
The angle of incline required to prevent a cave-in varies with differences in such factors as the soll
type, environmental conditions of exposure, and application of surcharge loads.

Stable rock means natural solid mineral material that can be excavated with vertical sides and will
remain intact while exposed. Unstable rock is considered to be stable when the rock material on the
side or sides of the excavation is secured against caving-in or movement by rock bolts or by
another protective system that has been designed by a registered professional engineer.

Support system means a structure such as underpinning, bracing, or shoring, which provides
support to an adjacent structure, underground installation, or the sides of an excavation.

Trench means a narrow excavation (in relation to its length) made below the surface of the ground
to which a person can bodily enter. In general, the depth is greater than the width, but the width of a
trench (measured at the bottom) is not greater than 15 feet (4.6 meters). If forms or other structures
are installed or constructed in an excavation so as to reduce the dimension measured from the
forms or structure to the side of the excavation to 15 feet (4.6 meters) or less (measured at the
bottom of the excavation), the excavation is considered to be a trench.

Cemented soil means a soil in which the particles are held together by a chemical agent, such as
calcium carbonate, such that a hand size sample cannot be crushed into powder or individual soil
particles by finger pressure.

Cohesive soil means clay (fine grained soil), or soil with a high clay content, which has cohesive
strength. Cohesive soil does not crumble, can be excavated with vertical sides, and is plastic when
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moist. Cohesive soil is hard to break up when dry, and exhibits significant cohesion when
submerged. Cohesive soils include clayey silt, sandy clay, silty clay, clay and organic clay.

Dry soil means soil that does not exhibit visible signs of moisture content.

Fissured means a soil material that has a tendency to break along definite planes of fracture with
little resistance, or a material that exhibits open cracks, such as tension cracks, in an exposed
surface.

Granular soil means gravel, sand, or silt (coarse grained soil) with little or no clay content. Granular
soil has no cohesive strength. Some moist granular soils exhibit apparent cohesion. Granular soil
cannot be molded when moist and crumbles easily when dry.

Layered system means two or more distinctly different soil or rock types arranged in layers.
Micaceous seams or weakened planes in rock or shale are considered layered.

Moist soil means a condition in which a soil looks and feels damp. Moist cohesive soil can easily
be shaped into a ball and rolled into small diameter threads before crumbling. Moist granular soil
that contains some cohesive material will exhibit signs of cohesion between particles.

Plastic means a property of a soil which allows the soil to be deformed or molded without cracking,
or appreciable volume change.

Saturated soil means a soil in which the voids are filled with water. Saturation does not require
flow. Saturation, or near saturation, is necessary for the proper use of instruments such as a pocket
penetrometer or sheer vane.

Soil classification system means, for the purpose of this procedure, a method of categorizing soil
and rock deposits in a hierarchy of Stable Rock, Type A, Type B and Type C, in decreasing order of
stability. The categories are determined based on an analysis of the properties and performance
characteristics of the deposits and the characteristics of the deposits and the environmental
conditions of exposure.

Submerged soil means soil which is underwater or is free seeping.

Unconfined compressive strength means the load per unit area at which a soil will fail in
compression. It can be determined by laboratory testing, or estimated in the field using a pocket
penetrometer, by thumb penetration tests, and other methods.

Wet soil means soil that contains significantly more moisture than moist soil, but in such a range of
values that cohesive material will slump or begin to flow when vibrated. Granular material that would
exhibit cohesive properties when moist will lose those cohesive properties when wet.
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Exhibit 2 — Daily / Periodic Excavation Inspection Checklist

m Daily / Periodic Excavation

Inspection Checklist

Project Name: Date / Time:
Project Number: Location:
Prepared By: Project Manager:

This checklist must be completed for all excavations. It documents that daily and post-event /
periodic inspections are conducted.

Soil Classified As: Stable Rock Type A Type B Type C
Soil Classified On: By:
Type of Protective System in Use: Sloping Shoring Other
Description:
Inspection Item YES NO Comments

Has PIKA-PIRNIE Utility Clearance Procedure been completed?
Are underground installations protected from damage?

Are adequate means of entry / exit available in the excavation —
at least every 25 feet?

If exposed to traffic, are personnel wearing reflective vests and
adequate barriers/traffic controls installed?

Do barriers exist to prevent equipment from rolling into the
excavation?

Was air monitoring conducted prior to and during excavation
entry?

Was the stability of adjacent structures reviewed by a registered
P.E.?

Are spoil piles at least 2 feet from the excavation edge?

Is fall protection in use near excavations deeper than 6 feet?
Are work tasks completed remotely if feasible?

Is a protective system in place and in good repair?

Is emergency rescue (lifeline / body harness) equipment used
due to potential atmospheric hazard?

Is excavation exposed to vibration?
Are employees protected from falling / elevated material?

Is soil classification adequate for current environmental /
weather conditions?

Do portable ladders extend at least 4 feet above the excavation?
Are portable ladders or ramps secured in place?

Have all personnel attended safety meeting on excavation
hazards?

Are support systems for adjacent structures in place?

Is the excavation free from standing water?

Is water control and diversion of surface runoff adequate?
Are employees wearing required protective equipment?
PIKA-PIRNIE Excavation Competent Person: Date/Time:
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EXECUTIVE SUMMARY

It is PIKA-PIRNIE's policy that our staff will not enter confined spaces of any type unless it is
absolutely necessary. If it becomes necessary to enter confined spaces, this standard, at a
minimum will be strictly followed. A summary of the important requirements for managing the
risks of confined spaces are summarized below.

Potential confined spaces in the work area that could be purposely or mistakenly entered by
PIKA-PIRNIE or subcontractor staff must be identified as confined spaces. Entry is forbidden
into these spaces until they are classified. If no entry is necessary, classification is not
required.

If entry is or may be required, the spaces must be evaluated and classified as to being
permit-required or non-permit required confined spaces. The client or property owner may
have done this already, but this must be verified.

Non-Permit Required Confined Spaces

(0]

Entry into non-permit required confined spaces is allowed but only it has been
appropriately evaluated and verified that all hazards are adequately controlled -
TRACK

Personnel entering non-permit required spaces must complete confined space
awareness training per PIKA-PIRNIE training requirements

Permit-Required Confined Spaces

(0]

Permit-required confined spaces must be marked to identify them as such if not
already.

A thorough hazard analysis of the space and the activities that could create hazards
in the space must be completed — TRACK

A permit package must be completed prior to any entry, including the evaluation
form, the permit form and the confined space entry checklist

All hazards must be appropriately controlled and verified before entry

Permit must be reissued for each entry and cancelled at the completion of an entry.
Cancelled permits should be maintained in the project files.

An air monitoring plan and implementation of the plan is required for the entry
Entrants must be outfitted with appropriate equipment including PPE and rescue

A pre-planned rescue plan is required including identification of rescue services and
trained personnel

Awareness level confined space training is required for all staff who work where confined
spaces may be present. Those who enter or serve as Attendants, Entry Supervisors or
Rescuers must complete classroom training approved by Corporate H&S
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1. POLICY

It is PIKA-PIRNIE's policy that staff will not enter confined spaces of any type unless it is absolutely
necessary. If it becomes necessary to enter confined spaces, this standard, at a minimum will be
strictly followed.

2. PURPOSE AND SCOPE
2.1 Purpose

This standard sets forth the accepted practice for confined space entry and establishes
the requirement for a Confined Space Entry Permit protocol to effectively mitigate or
eliminate the hazards presented by entry into confined spaces.

2.2 Scope

This standard applies to all employees of PIKA-PIRNIE who may work around or in
confined spaces. Only trained and authorized personnel are permitted to enter confined
spaces, supervise confined space activities, serve as an attendant during confined space
activities and perform entry or non-entry rescues from confined spaces.

3. DEFINITIONS

See Definitions in Exhibit 1.

4. RESPONSIBILITIES

4.1 Attendants

* An Attendant is prohibited from monitoring the activities of more than one confined
space entry.

* An Attendant must be stationed and remain stationed outside the permit space at all
times during entry operations. The Attendant may have no other duties besides those
listed in this section.

* All Attendants must have training and instruction in their duties and responsibilities
regarding confined space entry. The following are assigned duties:

o Maintain an accurate count of all entrants in the confined space

o Monitor activities both inside and outside the confined space to verify the
continued safety of entrants

o Maintain visual contact or verbal communication with all entrants in the
confined space at all times
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4.2

o Order evacuation of the confined space if an uncontrolled hazard develops,
either within or outside the confined space, or upon observing a behavioral
effect of hazard exposure among entrants

o Warn unauthorized persons away from the confined space
o Participate in non-entry rescue

o Summon rescue and other emergency services

Attendants must maintain current certification in basic first aid and cardiopulmonary
resuscitation (CPR).

Under no circumstances should the Attendant attempt rescue of entrants by entering
the confined space.

In addition to a dedicated Attendant a second standby employee must be present in
the area within sight or call to assist as necessary. This standby person could be the
Entry Supervisor if different than the Attendant.

Authorized Entrants

Entrants must have training and instruction in their duties and responsibilities regarding
confined space entry. All authorized entrants must:

4.3

Recognize the hazards which may be faced during entry, as well as the signs and
symptoms of exposure to the hazard(s).

Shall confirm that all isolation, Lock/Out and Tag/outs have been completed prior to
entry into confined space.

Maintain visual contact and/or verbal communications with the Attendant at all times.
Use the PPE, air monitoring and testing equipment that has been provided.

Maintain an awareness of all external barriers required to protect from external
hazards (e.g., blanking, blocking and lockout) and the proper use of those barriers.

Obey evacuation orders given by the Attendant, Entry Supervisor, automatic alarm
activation, or when self-perceived.

Entry Supervisors (also see Training and Duties of Entry Supervisor)
Issue, authorize, and post the Entry Permit prior to any confined space entry.

Interface with the client representative to identify hazards associated with the client’s
confined space.

Review existing confined space data (if any) recorded by the client.
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Review the client’s confined space standard.

Investigate the client’s permit entry protocol, ensuring that any identified hazards and
previous experience with the confined space is properly communicated.

Coordinate entry operations with the client's employees when both client and
PIKA-PIRNIE employees will be working in or near a permit space.

Coordinate rescue assistance with either the client’s in-house rescue team and/or the
offsite rescue assistance specified by the client. The offsite rescue assistance
specified by the client must have direct rescue experience in the client’s identified
confined space or be provided an opportunity to examine the space and practice a
rescue.

Verify that the client takes the necessary precautions in notifying their employees that
our employees will be entering the confined space.

Review the lockout/tagout and isolation measures implemented by the client.

Immediately report any unusual or unforeseen confined space entry hazard to
Corporate Health and Safety prior to authorizing entry.

Should test all atmosphere conditions prior to entry and shall complete and maintain
the confined space permit form, and have it accessible for review on the job site at all
times.

Offer all entrants an opportunity to review the confined space entry testing results
and an opportunity to request a reevaluation of the permit space in the presence of
the entrant if the entrant has reason to believe that the evaluation of the space may
not have been adequate.

Upon completion of the entry covered by the permit, and after all entrants have exited
the permit space, cancel the Entry Permit.

Verify that copies of the completed and canceled Entry Permits are properly
disseminated to Corporate Health and Safety and retained with the project files, as
specified in Section 8.0l — Records.

Identify and label confined spaces under PIKA-PIRNIE long-term control.

The Entry Supervisor may also function as the Attendant; therefore, the Entry Supervisor
must have the training specified for an Attendant and will assume the duties listed for either
the Entry Supervisor or Attendant.

4.4 Corporate H&S with Division and Practice Experts

On an annual basis, review and update, as necessary, this standard. In addition, review
cancelled entry permits periodically to ensure conformance to this standard. Provide the
initial confined space entry training and retraining, or recommend qualified training provider,
to all Entry Supervisors, entrants and Attendants. Provide technical assistance regarding
confined space entry protocol, atmospheric testing equipment, PPE, hazard assessment

(B-2) I-4



hkirlin
Stamp

hkirlin
Text Box
(B-2) I-4


PIKA-PIRNIE HS Standard Name Revision Number

M Confined Space Entry 06
Implementation Date PIKA-PIRNIE HS Standard No. Revision Date
5 May 2008 ARC HSFS003 1 November 2010
Author Approver
Greg Ertel Page 5 of 19 Mike Thomas

and research information on unusual hazards. Audit project-specific confined space entry
for compliance with this SOP. Retain a file of cancelled Confined Space Entry Permits for
annual review.

4.5 Principal in Charge (PIC), Project Manager (PM), and Task Manager (TM)
Are responsible to:

o Verify that all confined spaces and entry protocols are properly identified and
addressed within the project work plan, project health & safety plan, and/or other
project-related documents.

o Verify that their divisional or project team employees have received the proper confined
space training provided by Corporate Health & Safety or qualified training source prior
to conducting confined space entry activities.

o Verify that the proper confined space entry equipment, including PPE, atmospheric
testing equipment and safety equipment, is available for use by their divisional
employees.

o Verify that copies of the completed and canceled Entry Permits are properly
disseminated to Corporate Health and Safety and retained with the project files.

¢ Identify client requirements and assure they are communicated to the project team.
4.6 Health and Safety Plan Writers and Reviewers

Utilize this standard as guidance to ensure the appropriate identification, assessment and
control of confined space spaces and associated entries for documentation in project
HASPs

4.7 Rescue Services

Two types of rescue may be initiated during confined space work, entry rescue and non-
entry rescue. Rescue services in this standard refer to both entry rescue and non-entry
rescue. Entry rescue is typically provided by an outside service such as a local fire
brigade. PIKA-PIRNIE employees are prohibited from conducting entry rescues, and will
only participate in non-entry rescue if trained to do so.

Whenever PIKA-PIRNIE or subcontractor personnel enter a permit-required confined space,
a written plan must be in place for the rescue of those employees from the space, as
needed. The rescue service must:

e Be available and always be on alert for all confined space entries as required.
e Be familiar with all equipment used for the task.
e Have proper training and preparation for confined space rescue.

e Use the PPE and rescue equipment necessary for making rescues from confined
spaces.
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e Know basic first aid and cardiopulmonary resuscitation (CPR); at least one member
of the rescue service shall hold current certification in first aid and CPR.

e Perform assigned rescue duties competently.

e Receive the required authorized entrants’ training.

e Practice making confined space rescues using the following:
o0 Dummies, mannequins or actual people

0 Representatives spaces to simulate the types of confined spaces from which
the rescue is be performed

e Complete training at least once every 12 months, with training certification reviewed
by the Entry Supervisor.

e Have ready access to the appropriate PPE and equipment necessary to safely
retrieve injured or collapsed personnel from the confined space

o Consider ready access to first aid provisions during job planning

e Gather information on every confined space entry task, including exact location,
immediately prior to work commencing and before and after breaks

4.8 All PIKA-PIRNIE Employees

Use the TRACK process described below regularly and frequently. In addition,
employees read and understand all documented hazard identification and risk
assessments conducted using the HARC process and documented in HASPs, JSAs, and
other written plans that are associated with their work. PIKA-PIRNIE employees will:

o Participate in entry operations only if trained and authorized to do so

e Never enter a confined space without an authorized Attendant, Entry Supervisor, and
a completed Entry Permit

o Never attempt entry rescue within a confined space unless trained in entry rescue

e If unexpected conditions arise during entry, immediately notify other entrants,
evacuate the space and inform the Entry Supervisor

5. PROCEDURES AND PRACTICES

Structures or facilities that could be deemed confined spaces may include but not be limited to:
e Enclosed drains or sewers

e Excavations and trenches

e Process vessels and exchanges
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Road and rail tankers

Silos

Storage tanks

Sumps

Well vaults

Crawl spaces

A confined space can be permitted or non-permitted, which is determined by through the
completion of a comprehensive evaluation of hazards to appropriate controls are implemented to
ensure entry is completed safely.

5.1 Whatis a Confined Space?

A Confined Space is any enclosed space which:

Is large enough and so configured that an employee can bodily enter and perform
work.

Has limited or restricted means for entry or exit.

Is not intended for continuous employee occupancy.

5.2 What is a Permit-Required Confined Space?

A Permit-Required Confined Space is a confined space that has one or more of the
following characteristics:

Contains or has a known potential to contain a hazardous atmosphere.
Contains a material with the potential for engulfment of an Entrant.

Has an internal configuration such that an Entrant could be trapped or asphyxiated by
inwardly converging walls or a floor which slopes downward and tapers to a smaller
cross-section.

Contains any recognized safety or health hazard capable of causing injury or death.
Contains job-introduced hazards such as welding, cutting, grinding, hot riveting,
burning, heating, or the introduction or sources of ignition within the confined space,

asbestos or lead containing material removal, or the use of flammable or toxic
cleaning solvents.
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5.3 What is Confined Space Entry?

Entry constitutes the act by which an employee intentionally passes through an opening
into a permit-required confined space. Entry is considered to have occurred as soon as any
part of the employee’s body breaks the plane of the opening into the space.

5.4 What are the Potential Hazards of a Confined Space?

All parties involved in confined space entry will be competent to recognize hazards that
may be associated with a confined space. The parties involved, as part of the evaluation
process, will perform a hazard analysis and assessment of the space to identify
associated hazards for each space identified if entry is required. Appropriate controls will
then be implemented before entry. The potential hazards of a confined space include but
are not limited to:

Presence of flammable substances and oxygen enrichment which can lead to fire or
explosion (Chemical).

Toxic gases, fumes or vapors which can result in acute local or systemic health
effects (Chemical).

Inert gases which can result in asphyxiation (Chemical).
Oxygen-deficient atmospheres which can result in asphyxiation (Chemical).
Liquids or solids that can engulf an Entrant (Mechanical, Motion).

Extreme temperatures which can result in heat-stress, cold stress, or mental acuity
decline (Environment).

Mechanical or electrical equipment which can result in bodily injury if contacted
(Mechanical, Electrical).

Working at heights when entering and exiting which can result in falls (Gravity).
Slippery or uneven walking surfaces (Gravity, Mechanical).

Elevated noise levels from activities and echoing (Sound).

Low light levels (Radiation, Environment).

Stressful, confined work areas (Personal safety).

Poisonous or biting insects or animals, bacteria, biological materials, sanitary wastes
(Biological).
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5.5 Confined Space Identification and Evaluation

On an PIKA-PIRNIE project site or work location, information about confined spaces,
including their location and characteristics, near the work site must be obtained from the
owner or operator of the confined space. In turn, PIKA-PIRNIE will then inform its
subcontractors, as appropriate.

In addition, prior to the initiation of activities, PIKA-PIRNIE will:

* Verify the location of the identified confined spaces and confirm no others exist in its
work area

* Evaluate each space in accordance with the criteria defined in this Program utilizing
the Confined Space Evaluation Form and Instruction Guide. This form then becomes
part of the Entry permit package if entry is necessary.

* Classify the confined spaces as to whether they are permit- or non-permit required.
This may include additional consulting with the client, outside agencies and other
necessary entities, as appropriate. PIKA-PIRNIE can upgrade the classification beyond
the client’s classification; however PIKA-PIRNIE will not downgrade the classification.

* Ensure the spaces are marked accordingly by either the client, site owner, or
PIKA-PIRNIE, as appropriate.

Permit-required confined spaces will be marked as indicated below or similarly:
Danger - - Permit-Required Confined Space, Do Not Enter

Non-permit required spaces may also be marked as appropriate to notify others that it is
a confined space.

5.6 General Requirements for Confined Space Entry
5.6.1 Communications
Prior to any confined space entry, a communication system will be established.

For communication during a permit-required space, there should be an established
system between:

¢ the Attendant and the Entrant
¢ the Attendant and the Entry Supervisor

®* The Attendant and the assigned Rescuers. The Attendant will be in constant and
direct communication with the Entrants.

Acceptable forms of communication between the Entrant and the Attendant are:

e Hand signals, as long as the Entrants are in constant view of the Attendant
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e Intrinsically safe portable radios

The appointed rescue team(s) shall be informed of every permit-required confined space
entry task, including the exact location, both immediately prior to work commencing and
before and after work breaks. Intrinsically safe portable radios or cellular telephones of
summoning help from a rescue service shall be available.

5.6.2 Confined Space Entry Equipment

Confined space entry, whether it be permit or non-permit required entry may require a
variety of equipment. This will be evaluated as part of the hazard analysis and evaluation
process. This equipment may include, but not limited to the following:

* Signs, barricades or other devices to control access to the confined space and to
control the area around the confined space where people will be working.

* Energy control devices as specified by the PIKA-PIRNIE Lockout/Tagout (LOTO)
Control of Hazardous Energy standard.

* Entry devices — ladder, tripod and winch, harness or other mechanism to allow safe
entry and non-entry rescue — rescue equipment is required for all permit-required
spaces.

* Safety equipment — fire extinguishers, lights, cooling vests.

* Ventilation equipment — fans, blowers or other methods to maintain safe atmospheric
conditions within the space.

® Air monitoring — meters to measure the air quality, at a minimum confined space
entry meters will be able to measure oxygen, lower explosive limit (LEL), hydrogen
sulfide (H,S) and Carbon monoxide (CO) — these may not be necessary for non-
permit required spaces.

®* Personal Protective Equipment — selected based on the hazards.

Other equipment may be required based on the nature of the entry and the activities. For
example, self-contained breathing apparatus may be necessary for external rescuers for
entry rescuers. All equipment must be appropriate for the activities of the entry and be
approved or certified as specified by regulatory requirements.

5.7 Non-Permit-Required Confined Space Requirements

If the site, as a result of the evaluation process, is revealed to contain any non-permit
required confined spaces, PIKA-PIRNIE will inform affected employees. Entry into these
spaces can be made as follows:

e Entry into a non-permit confined space will be allowed only after review of the
inventory/ evaluation form to determine what potential hazards may exist.
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e Entry into the non-permit confined space will occur only after all hazards, if any, have
been eliminated.

If there are changes in the use or configuration of a non-permit confined space, the space
in question must be re-evaluated to determine if any hazards exist. If the hazards cannot
be eliminated, the space must be reclassified as a permit required confined space.

Non-Permit Entry is permitted when all atmospheric, egress and other recognized hazards
can be eliminated. If this is a sustainable situation, the confined space can be entered as a
non-permit required entry. The confined space entry checklist must still be completed.

5.8 Reclassifying a Permit-Required to a Non-Permit-Required Confined Space

To reclassify a space from permit required to non-permit required, the following
procedures must be used:

e Without entering the space, if all the hazards in the space can be eliminated,
(including atmospheric or potential atmospheric hazards), the space may be
reclassified as a non-permit required.

o Ifitis necessary to enter the space to eliminate existing hazards, all requirements for
permit required confined space entry must be followed. Once testing or inspection
during this entry demonstrates that the hazards within the space have been
eliminated, the space may be reclassified as a non-permit required.

e  Prior to reclassifying a permit required confined space to a non-permit required
confined space, all relevant data that demonstrates the basis for the reclassification
must be documented and referenced on the evaluation form.

5.9 Permit-Required Confined Space Entry

After a confined space is determined to be permit-required and entry is necessary to
complete the activities, PIKA-PIRNIE staff will:

o Complete the entry permit package which includes the completed evaluation form,
the entry permit, and the entry checklist.

e Evaluate the hazards external to the confined space that may impact the confined
space operations including but not limited to pedestrians and vehicles

o Determine the appropriate hazard controls appropriate for the space using the hazard
control hierarchy of eliminate, substitute, isolate, engineer out, administratively
manage, and provide personal protective equipment

e Develop an appropriate air monitoring program based on the characteristics of the
space

¢ |dentify competent Entry Supervisor, Attendant, Entrants and Rescue personnel and
establish procedures for the coordination of these staff
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5.9.1 Entry Permit Package and Process

The Confined Space Entry Permit Package is made up of the completed Evaluation form,
the Entry Permit, and the Entry Checklist. The Entry Permit will be:

Completed, signed and issued by the Entry Supervisor who will verify that the confined
space has been properly evaluated, isolated, drained, washed, purged, flushed
ventilated, and tested as appropriate, and that the Entry Checklist and the Evaluation
form are completed and part of the permit package.

Posted at the entrance to the space and remain for the duration of the entry

Weather-protected to maintain integrity.

In addition, prior to authorizing the Entry Permit, the Entry Supervisor, along with the
attendant and Entrants must ensure the following, as applicable.

All mechanical apparatus (such as agitators) within or connected to the confined
space are de-energized, locked-out, and tagged as per the PIKA-PIRNIE
Lockout/Tagout standard.

All lines connected to the confined space where the nature of the service could
present a hazard, such as nitrogen, steam, solvent, acid, or hot water, are isolated
from the confined space. Acceptable isolation methods include removing a valve,
spool piece, or expansion joint, and blanking or capping the opened end; inserting a
suitable full-pressure blank in the piping between connecting flanges; and/or closing
and locking at least two valves in the pipeline and locking open to atmosphere a
chain valve between the two closed and locked valves.

All electrical equipment in and around the confined space is de-energized and locked
out.

For confined spaces which have contained a known hazardous chemical (e.g.,
vessels, storage tanks), have been thoroughly cleaned by appropriate means, e.g.,
overflowing with water, steaming, etc.

For confined spaces containing known atmospheric hazards, mechanical ventilation
is operating to maintain atmospheric hazards within permit parameters.

The atmosphere of the confined space is initially checked to verify that it contains
acceptable levels of oxygen (19.5 to 23.5%) and is free of hazardous levels of
explosive/combustible or toxic gases or vapors. The Atmospheric Testing Section, of
this standard lists the air quality specifications which must be met. These
specifications are also listed on the Entry Permit. Continuous air monitoring may be
required depending on the nature of the confined space, as well as the activity(ies) to
be conducted within the confined space.

All necessary entry equipment (e.g., retrieval lines, PPE, respiratory protective
equipment) is available, in good condition, and functional.
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All Entrants and Attendants have received the appropriate confined space entry
training.

All rescue arrangements are in-place as per the section on Outside Rescue
Assistance, and that an adequate means of communicating with outside assistance is
immediately available to the attendant.

The Entry Permit must be canceled and all Entrants ordered to evacuate the confined
space when any one of the following conditions arises:

A change in initial atmospheric conditions which may jeopardize the continued health
and safety of Entrants is detected.

The attendant must leave the work station.

The attendant is called on to perform duties which do not allow him/her to fulfill
his/her duties as an attendant.

Whenever ordered by the attendant due to factors external to the confined space
which may jeopardize the continued safety and health of Entrants.

At the end of the work shift and/or whenever a different group of Entrants and
Attendants will take charge of the confined space.

Whenever Entrants self-perceive danger and self-initiate evacuation.
At the termination of confined space entry.

At the end of the work shift in which the entry occurs.

5.9.2 Other Confined Space Entry Permit Requirements

Additional Entry Permit package requirements are:

A separate Entry Permit must be generated for each confined space. However, a single
Entry Permit may be generated for entry into multiple sewer system manholes in a
continuous sewer system.

The completed permit package is valid for one shift only. A new permit and checklist
must be completed with each new entry. However, if the activities are the same as
those evaluated on the evaluation form, a new evaluation form is not required.

A new completed and signed Entry Permit Package must be issued for each new crew
of Entrants and Attendants.
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5.9.3 Evaluation of External Hazards

Prior to any confined space entry, hazards external to the space will be evaluated to
ensure protection of Entrants and others. This evaluation is done as part of the
PIKA-PIRNIE TRACK process, the development of JLAs for the job, and the daily tailgate
meeting on site. These external hazards may also be evaluated through the
development of the site specific health and safety plan.

5.9.4 Atmospheric Testing

All confined spaces will be tested for atmospheric hazards as outlined below. Results of
this testing will be documented on the Entry permit.

e Each confined space will be initially tested prior to the Entry Supervisor authorizing
entry.

e Each confined space will also be tested continuously or at intervals as specified by
the Entry Supervisor based on the characteristics and hazards identified associated
with the space, even when mechanical ventilation is utilized.

e The following are the testing sequence and acceptable air quality criteria:

(0]

(0]

(0]

Oxygen content for all confined space entry must be 19.5 to 23.5% (Oxygen
must be measured first)

Combustible gas or vapor must not exceed 10% of its Lower Explosive Limit
(LEL)

Toxic gas or vapor must not exceed 50% of the OSHA Permissible Exposure
Limit (PEL) or other published exposure guidelines whichever is lower

Carbon monoxide must not exceed 10 parts per million (ppm)

Hydrogen sulfide must not exceed 0.5 ppm

e Ifitis necessary to enter a confined space where any of the following atmospheric
conditions exist, all Entrants must wear either a NIOSH approved self-contained
breathing apparatus (SCBA) of at least 60-minute duration or an air line respirator
with emergency SCBA, as delineated below.

(0]

Initial atmospheric testing indicates conditions outside the parameters listed
on the Entry Permit. However, no entry will be made, even with respiratory
protection, if combustible gases/vapors are greater than 10% of the LEL or
oxygen is greater than 23%

Initial atmospheric testing indicates conditions within permit parameters, but
where the quality of the atmosphere remains questionable

Despite initial atmospheric testing results, activities to be performed while in
the confined space would endanger Entrants by creating a sudden change in
atmospheric conditions within the space. This activities may include but are
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not limited to welding, painting, coating, cutting, using solvents, or agitating
bottom sediments

0 Mechanical ventilation will not maintain atmospheric hazards within permit
limits

e Under no circumstances is entry into a confined space having an IDLH condition
(less than 19.5% oxygen or >5% of the LEL) permitted by any employee of
PIKA-PIRNIE. (10% of the LEL is safe from a flammability standpoint, but may pose
certain other hazards from a health risk, thus, entry is not permitted if conditions
measure more than 5% of the LEL)

e Results of all atmospheric testing must be recorded on the Confined Space Entry
Permit and/or an attached air monitoring log found in the HASP.

o Entrants and their representatives have the opportunity to participate in all air
monitoring and air monitoring instrument calibration, and to review all air monitoring
data prior to entry to the space.

5.9.5 Mechanical Ventilation

Mechanical ventilation may be:

o Utilized to maintain the atmospheric conditions hazards within entry limits.

e Used to force clean air into a space or remove contaminated air from the space.

Ventilation systems must be set up to adequately ventilate all areas of the space and be
locked in the “on” position. The space must be evacuated if the system fails.

Air intake must be positioned to prevent the introduction of air contamination into the
confined space (e.g., away from vehicle exhaust, tank vents).

5.9.6 Work Practices
The following Work Practices must be followed for Permit-Required Confined Space Entry.

e All Entrants must wear a retrieval line secured on one end to the Entrant by a full-
body harness, or parachute harness, and the end secured outside the space unless
this creates more of a hazard.

e If there is not a fixed retrieval line, a suitable means for rescue appropriate for the
configuration of space, must be provided.

e For vertical-entry spaces, the lifeline must be secured to a lifting or other mechanical
retrieval device affixed to a suitable anchor point. Reliance on manually lifting an
Entrant from a vertical confined space is prohibited. If more than one Entrant is
entering the space, each line shall be clearly marked to identify the Entrant and the
mechanical retrieval system must be rated for multiple Entrant use.
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o Whenever a ladder is required for entry, it must be secured and not withdrawn while
anyone remains within the confined space, except as necessary to permit extraction
during rescue.

e Adequate, explosion proof illumination must be provided for entry as necessary.

e Electrical equipment used within a confined space must be explosion-proof and be
inspected prior to use to verify good working condition. The equipment must utilize a
ground fault interrupt and/or be properly grounded.

o Whenever the confined space is structured such that visual contact cannot be
maintained between Entrants and the attendant, intrinsically-safe, two-way radios
must be utilized to maintain continuous contact between Entrants and Attendants.

e All confined spaces must be isolated prior to entry.

e Prior to opening or removing lids, covers, access doors, or hatches of a confined
space, precautions must be taken to determine if it is safe to do so.

o Whenever entering spaces with permanent ladders, all rungs must be inspected to
verify they are in safe and useable condition.

e When working in a vertical confined space, precautions must be taken to prevent
equipment and personnel from falling into the confined space opening. Tools should
be lowered and removed from the space using a basket or sling to prevent falls and
falling objects.

e A re-evaluation of the hazards associated with the space will be conducted if it is
believed or known that conditions in the space have changed, or if an Entrant
requests re-evaluation or air monitoring.

o If PIKA-PIRNIE staff must enter a space with staff from one or more other employers, no
entry will take place until the entry supervisors from each employer coordinate
activities and determine and communicate the entry, operations, and exit and rescue
procedures for the multi-employer space. Responsibilities and designation of each
authorized position will be reviewed and authorized positions will be appropriate
staffed with qualified personnel.

5.10 Confined Space Rescue

Rescue services will be provided and be prepared for permit-required confined space
entries. Non-entry rescues can be performed by qualified and trained PIKA-PIRNIE staff.
Entry rescues will be performed by external sources that are qualified and competent to
perform entry rescues.

5.10.1 Non-Entry Rescue

PIKA-PIRNIE staff or an external rescue team can provide non-entry rescue if they are
property trained and qualified. This training must be completed at least annually and
include the actual use of the rescue equipment that will be used during the confined
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space entry over which they will provide rescue services. In addition, at least one person
on the rescue team must be currently certified in first aid and CPR.

Non-entry rescue will involve the use of retrieval systems or methods to assist in the
rescue unless the retrieval equipment increases the overall risk of the entry or does not
contribute to the rescue of the Entrants.

For non-entry retrieval, non-entry rescuers shall:

e Ensure the use of a full body harness with a retrieval line attached at the center of the
Entrant’s back near shoulder level or above the Entrant’s head by each authorized
Entrant.

e Attach the other end of the retrieval line to a mechanical device or fixed point outside
the confined space in such a manner that rescue can begin as soon as the rescuer
becomes aware that rescue is necessary.

e Set up a mechanical device and make it ready to retrieve personnel from vertical type
confined spaces more than 4 feet deep.

e Use the material safety data sheets or written information if an injured Entrant is
exposed to a hazardous substance.

e Provide medical personnel treating the exposed Entrant with the material safety data
sheet or written information.

5.10.2 Outside Entry Rescue Assistance

If the Entry Supervisor determines entry rescue may be necessary, an assessment will be
completed to verify that the designated rescue service:

e Has adequate resources, training and equipment to provide services for the scope of
the planned entry.

¢ Is within a reasonable response distance/time.

Such rescue assistance must be coordinated with either the client’'s designated confined
space rescue team and/or with a local emergency response team. The selected rescue
services must be offered an opportunity to inspect the confined space prior to initiating the
entry. Documentation of this offer and the status of the site visit, if conducted, must be
maintained by the entry supervisor.

As appropriate, entry shall progress only after proper notification and verification of
adequacy of outside rescue assistance prior to the actual entry activity.

An adequate means of communication (e.g., cellular telephone for contacting offsite
emergency assistance, air horn, or two-way radio for summoning the rescue team) must be
immediately available to the attendant.
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5.11 Annual Review of the Confined Space Entry Program

At least annually, PIKA-PIRNIE will review the confined space program to determine if
revisions are required to ensure it is adequate. This review will be accomplished using
cancelled entry permits from within the last year, reading and updating this written
standard, and via on-site assessments of entry activities. Based on this review, the
program and procedures will be revised as appropriate, and then communicated to
appropriate staff.

6. TRAINING

All employees who work in the area of potential confined spaces or who enter non-permit required
spaces will be trained in awareness level training in order to recognize confined spaces and to
understand their hazards. This training is provided during initial and refresher HazWoper training or
through specific confined space awareness training.

For entry to permit-required confined spaces, all parties involved including the entry supervisor,
Attendants, Entrants and rescuers will take classroom, hands-on training pursuant to their activities.
Additional training is provided to these employees if their duties change, or if new hazards are
encountered, or if special procedures or activities occur. Site specific training is also provided to
address those site-specific hazards and confined spaces encountered on each project.

Rescuers will receive hands-on training pertinent to the type of rescue services they will provide as
described in the Rescue section of this document.

All training provided to PIKA-PIRNIE employees must be reviewed and approved by Corporate Health
& Safety and will be managed through the PIKA-PIRNIE training center.

Documentation of training certification received by attendance at any training course including

externally provided training courses will be kept by the employee with copies provided to the
PIKA-PIRNIE training center.

7. REFERENCES

e Confined Space Entry Evaluation Form and Instruction Guide — found on the Community Page
of the H&S Team Site

e Confined Space Entry Checklist — found on the Community Page of the H&S Team Site
e Confined Space Entry Permit — found on the Community Page of the H&S Team Site
¢ PIKA-PIRNIE Health and Safety Standard ARC HSFS010- Health and Safety Planning

e PIKA-PIRNIE Health and Safety Standard ARC HSFS004 — Control of Hazardous Energy
(Lockout/Tagout)
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8. RECORDS

e Training records will be kept by the individual employee with copies of such certificates kept
by the PIKA-PIRNIE training system. Training dates and times will be kept by the PIKA-PIRNIE

training system.

e Confined Space entry permits and cancelled permits will be kept in the project files with
copies of cancelled permits kept by Corporate H&S.

o Copies of all HASPs that document confined space procedures will be kept in the project

files.

9. APPROVALS AND HISTORY OF CHANGE

Approved By: Michael Thomas, CIH, CPEA, Director H&S Environmental Division

')’.-":".[15 VY 1 r/ L/’{ .
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History of Change

Revision Date Revision Number Reason for Change
5 May 2008 01 Original document
21 Jan 2009 02 Removed reference to Sewer System
Manhole Checklist
27 Jan 2009 03 Corrected discrepancy in acceptable CO
levels between Section 5.3.3 and checklist
in Exhibit1
29 April 2009 04 Modified and added to several sections to
provide more detail per the request of
several client via ISN
1 November 05 Modified to include enhancements to the
2009 procedures and to meet BP Control of Work
Defined Practice for Confined Spaces
1 November 06 Modified format to include an Executive
2010 Summary. Also, reviewed and edited text
to simplify the text.
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Exhibit 1 — Definitions

Attendant is a trained authorized individual stationed outside the confined space whose sole duty
is to monitor authorized entrants inside the confined space.

Blanking or Blinding is the absolute closure of a pipe, line or duct by the fastening of a solid plate
that completely covers the bore and that is designed to withstand the pressure of the pipe, line or
duct with no leakage beyond the plate.

Confined Space is any enclosed space which is large enough and so configured that an employee
can bodily enter and perform work, has limited or restricted means for entry or exit, and is not
intended for continuous employee occupancy. Confined spaces include, but are not limited to,
storage tanks, vessels, pits, boilers, flues, manholes, ventilation system ductwork, sewers, vaults,
pipelines, silos, storage hoppers, diked areas, and wells greater than 4 feet deep.

Confined Space Entry Permit is the document which defines the conditions of confined space
entry, the reasons for entering the confined space, the anticipated hazards of the entry, a listing of
atmospheric monitoring equipment, and acceptable atmospheric conditions. The Entry Permit
identifies the rescue and other contacts which must be summoned in the case of an emergency,
provides a listing of authorized attendants and entrants, the date of entry to the confined space, and
the expiration of the Entry Permit. For the purposes of this HSP, the Confined Space Entry Permit
package consists of the Confined Space Entry Checklist (Exhibit 1), the Confined Space Entry
Permit (Exhibit 2), and the Confined Space Evaluation Form (Exhibit 3). The Entry permit package
must be re-issued at the beginning of each shift.

Double block and bleed — the closure of a line, duct, or pipe by closing and locking or tagging two
inline valves and by opening and locking or tagging a drain or vent valve in the line between the two
closed valves.

Engulfment is the surrounding and effective capturing of a person by a liquid or finely divided (flow-
able) solid substance that can cause death by filling or plugging the respiratory system or exert
force on the body to cause death by strangulation, constriction or crushing

Entrants are employee’s who are trained and authorized to enter a confined space.

Entry constitutes the act by which an employee intentionally passes through an opening into a
permit-required confined space. Entry is considered to have occurred as soon as any part of the
employee’s body breaks the plane of the opening into the space.

Entry Supervisor is the trained, competent and authorized employee responsible for determining
if acceptable entry conditions are present at a permit space where entry is planned, for authorizing
entry and overseeing entry operations, and for terminating entry. The Entry Supervisor may also
serve as an authorized attendant.

Hazardous Atmosphere is an atmosphere which exposes employees to a risk of death,
incapacitation, injury, or acute illness from one or more of the following:

¢ An atmospheric concentration of any substance in excess of 50% of its established
permissible exposure limit (PEL); or in the absence of a PEL, its assigned threshold limits
value (TLV) or other value listed on the Material Safety Data Sheet (MSDS) for the
chemical constituent whichever is lower.
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¢ A flammable gas, vapor, or mist in excess of 5% of its lower explosive limit (LEL).

e An airborne combustible dust at a concentration that obscures vision at a distance of 5
feet or less or is above the LEL.

e An atmospheric oxygen concentration below 19.5% (oxygen-deficient atmosphere) or
above 23.5% (oxygen-enriched atmosphere).

e An atmosphere which is immediately dangerous to life and health.

Hot Work Permit — the written authorization to perform operations (for example, riveting, welding,
cutting, burning, and heating) capable of providing a source of ignition.

Immediately Danger to Life and Health (IDLH) means any condition which poses an immediate
threat to loss of life; may result in irreversible or immediate-severe health effects; may result in
eye damage, irritation, or other conditions which could impair escape from the confined space.

Inerting — the displacement of the atmosphere in a permit space by a noncombustible gas (such
as nitrogen) t such an extent that the resulting atmosphere is non-combustible. This procedure
produces an IDLH oxygen deficient atmosphere.

Isolation involves removing equipment/systems in and around the space from service. This
includes but is not limited to lockout/tagout, double blanking and bleeding, disconnecting and
securing or restraining equipment.

Lower Explosive Limit (LEL) is the minimum concentration (percentage) of a flammable gas that
will propagate a flame in the presence of an ignition source. The more explosive the gas, the lower
the LEL. LEL is usually expressed as a percentage (from zero to 100 percent explosive) and is
often used interchangeably with lower flammability limit

Non-Permit Confined Space is a confined space that does not contain or have the potential to
contain any hazards capable of causing death or serious physical harm.

Oxygen-deficient Atmosphere is an atmosphere containing less than 19.5 percent oxygen by
volume.

Oxygen-enriched Atmosphere is an atmosphere containing more than 23.5 percent oxygen by
volume.

Permit-Required Confined Space (Permit Space) is a confined space that has one or more of the
following characteristics:

e Contains or has a known potential to contain a hazardous atmosphere
e Contains a material with the potential for engulfment of an entrant

e Has an internal configuration such that an entrant could be trapped or asphyxiated by
inwardly converging walls or a floor which slopes downward and tapers to a smaller
cross-section

e Contains any recognized safety or health hazard capable of causing injury or death.
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e Contains job-introduced hazards such as welding, cutting, grinding, hot riveting, burning,
heating, or the introduction or sources of ignition within the confined space, asbestos or
lead containing material removal, or the use of flammable or toxic cleaning solvents

e Is an excavation or trench that is deeper than three feet.

Prohibited Condition is any condition in a permit space that is not allowed by the permit during the

period when entry is authorized

Rescue Service is the team or entity designated to rescue personnel from confined spaces

Self-rescue is an entrant’s ability to escape unaided from a confined space

Retrieval system — the equipment (including a retrieval line, chest or full-body harness, wristlets, if
appropriate, and a lifting device or anchor) used for non-entry rescue of persons from confined

spaces.
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PERIMETER AIR MONITORING PLAN

Former Charlotte Naval Ammunition Depot (CNAD)
Charlotte, North Carolina
PIKA-PIRNIE JV, LLC

The Perimeter Air Monitoring Plan was developed to supplement the air monitoring requirements set forth
in Section 10 of the Site Safety and Health Plan (SSHP), which was included as Appendix B-2 of the
Remedial Action Work Plan. This plan establishes Exclusion Zone requirements and thresholds for the
protection of Norfolk-Southern/RSI operations and staff at the former CNAD in Charlotte, North Carolina.
This plan is to be implemented during remedial activities to address potential vapors encountered during
course of drilling, sampling or other remedial activities as a result of trichloroethene (TCE) and vinyl
chloride (VC) present in groundwater.

Site Control:

An active Exclusion Zone boundary will be established around each area of daily activity. Access within
this zone will be restricted to PIKA-PIRNIE project staff, approved visitors and contractors. Personnel
entering this zone will be subject to the requirements of the SSHP (PIKA-PIRNIE, 2011) established for
protection of project staff. No Norfolk-Southern/RSI staff will be permitted within the Exclusion Zone
without prior approval, appropriate health and safety training, and appropriate personal protective
equipment (PPE). In the event that it is necessary for Norfolk-Southern/RSI staff to enter the Exclusion
Zone to complete an assigned task, PIKA-PIRNIE will Stop Work until the area is cleared and activities
can resume.

Air Monitoring:

Air monitoring stations will be set up in the breathing zone at a location(s) between the remedial activity
and any Norfolk Southern/RSI workers. If necessary, multiple stations will be established, depending on
the remedial action location and on site activities. Photo lonization Detector (PID) and Combustible Gas
Indicator (CGI) readings will be collected continuously through data logging, with manual readings
recorded every 30 minutes at a minimum.

Air monitoring will be conducted at the extents of the Exclusion Zone using a PID with a 10.6 eV bulb and
a CGl, as designated in the SSHP. The PID detects a broad range of volatile organic compounds (VOCs)
including TCE and VC below 1 part per million (ppm) in air. The Occupational Safety and Health
Administration (OSHA) permissible exposure limit (PEL) for TCE is 100 ppm and for VC is 1 ppm. The
CGl will be used to measure the lower explosive limit (LEL)/oxygen levels. In addition to the PID and
CGl, colorimetric tubes will used as needed to confirm the specific presence of TCE and/or VC.

Prior to initiating any activities at the site, background concentrations will be established for all areas of
intended work. Background values will be established daily by collecting CGl, and PID readings at
multiple locations in and around the Exclusion Zone established for that particular task. These values will
be used during the corresponding field activities as background values for comparison.
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During the course of remedial activities, the following chart will be used for Exclusion Zone Action Levels:

Exclusion Zone PID/CGI Readings

Action

<1 ppm/background

Continue work with continuous air monitoring

Detected concentrations on the
PID are >1 ppm
CGI > 10% LEL

Stop work. Collect colorimetric tubes to confirm the presence
or absence of TCE and VC in the breathing zone at the
perimeter of the Exclusion Zone.

If colorimetric tubes are non-detect, continue work.

If colorimetric tubes confirm the presence of TCE less
than 5 ppm and VC less than 0.5 ppm, expand the
perimeter of the Exclusion Zone to an area where
colorimetric tubes are non-detect or consistent with the
established background. Work may continue after the
Exclusion Zone has been expanded.

If Exclusion Zone cannot be expanded without interfering
with Norfolk-Southern/RSI operations, work will be
discontinued, the SHM/PM will be notified, and alternative
engineering controls to manage emissions will be
evaluated.

Air monitoring of the breathing zone at the drill rig will be
completed in accordance with Section 10.1 of the SSHP.

If CGlis >10% LEL, immediately stop work, ventilate area,
and investigate source of vapors.
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Appendix C

Sampling and Analysis Plan (SAP)
consisting of the following:

C-1 = Field Sampling Plan (FSP)

C-2 = Quality Assurance Project Plan
(QAPP)

C-3 = Data Management Plan (DMP)
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Field Sampling Plan
Former Charlotte Naval
Ammunition Depot,
Charlotte, North Carolina

1. Project Background

This Field Sampling Plan (FSP) was prepared by the PIKA International, Inc.
(PIKA)/Malcolm Pirnie, Inc. (Pirnie) Joint Venture (JV), LLC (the PIKA-PIRNIE JV
Team) to provide field personnel with detailed instructions and procedures regarding
field activities to be performed in support of the Performance Work Statement (PWS)
and Delivery Order (DO) DM0007 under the United States (U.S.) Army Corps of
Engineers, Huntsville Center (USACE) Worldwide Environmental Remediation
Services (WERS) Contract W912DY-10-D-0025 for the remedial activities at the
Former Charlotte Naval Ammunition Depot (CNAD) in Charlotte, North Carolina.

The FSP was prepared, and is organized, in accordance with the Army guidance
document Engineering Manual (EM) 200-1-3 (Requirements for the Preparation of
Sampling and Analysis Plans [SAPs]). This project-specific FSP provides a detailed
description of the field methodologies that will be used to complete remedial activities
at the site, as specified in the DO and WERS Contract. The Remedial Action Work
Plan (RAWP) further defines the scope of activities to be performed at the Site.
The PIKA-PIRNIE JV Team field personnel will use the procedures described in this
FSP to produce accurate, comparable, and reproducible data for evaluation. This FSP
is presented in the following 10 sections:

® Section 1 — Project Background;

® Section 2 — Project Organization and Responsibilities;

® Section 3 — Project Scope and Objectives;

® Section 4 — Non-Measurement Data Acquisition;

® Section 5 — Field Activities;

® Section 6 — Field Operations Documentation;

® Section 7 — Sample Packaging and Shipping Requirements;

® Section 8 — Investigation-Derived Waste (IDW);

Contract No. W912DY-10-D0025, DO 0007 (C-1) 1-1
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Field Sampling Plan

Former Charlotte Naval
Ammunition Depot,
Charlotte, North Carolina

® Section 9 — Field Assessment, Three-Phase Inspection Procedures; and
® Section 10 — Nonconformance/Corrective Actions.
1.1 Site History and Contaminants

A comprehensive summary of the Site’s operational history was included in the Phase |
Remedial Investigation (RI) Report. The reference for the document is included below.

®* Metcalf and Eddy, Inc. (M&E). 1995. Phase | Remedial Investigation Final
Report for the Former Naval Ammunition Depot Areas 1 and 2, Mecklenburg
County, Charlotte, North Carolina. April.

A brief summary of the site history has also been included in Section 2.1 of the RAWP.
1.2 Summary of Existing Site Data

A summary of previous investigations is provided as Section 2.2 of the RAWP. The
primary environmental investigations and studies at CNAD include:

® Phase | RI (M&E, 1995);
® Phase Il RI (M&E, 2000);

® Site-Wide Groundwater Sampling for the Future Remedial Design (SAIC,
2008); and

® Focused Feasibility Study (FFS) Report (SAIC, 2009).

The Phase Il RI (M&E, 2000) concluded that soil associated with the former CNAD was
not impacted; however, groundwater was contaminated with volatile organic
compounds (VOCSs), specifically trichloroethene (TCE) and daughter products.
Concentrations of TCE were observed to be present in both the transition zone and in
bedrock hydrostratigraphic units (HSUs). The contaminant plume is located under the
former CNAD Areas 1 and 2, which is now occupied by light industrial/commercial
businesses and the bulkmatic terminal. The selected remedial alternative, as
described in the 2009 Final FFS Report (SAIC, 2009), includes implementation of an
in-situ remedy using enhanced reductive dechlorination (ERD) to treat VOCs in
groundwater followed by a transition to monitored natural attenuation (MNA) until

Contract No. W912DY-10-D0025, DO 0007 (C-1) 1-2
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concentrations in groundwater are in compliance with North Carolina Administrative
Code (NCAC) 2L groundwater quality standards.

The Final FFS Report (SAIC, 2009) presents a summary of the activities conducted to
date. There are two distinct TCE plumes at the site; one in the transition zone and one
in the bedrock zone. The transition zone, extending to 42 feet below ground surface
(bgs), contains TCE concentrations from non-detect to 6,200 micrograms per liter
(ug/L) while the bedrock zone, extending to 305 feet bgs, contains TCE concentrations
from 2.0 to 40,000 pg/L. Although no source was identified, the highest concentrations
are located in the area of the former vapor degreaser building.

1.3 Site-Specific Definition of Problems

As a result of RIs and subsequent studies completed, TCE and daughter products
have been identified as the primary constituents of concern (COCSs) in the groundwater
at the Site. Based on the FFS, a Decision Document (USACE, 2011) was prepared
identifying the selected remedy as ERD to treat COCs in groundwater followed by
MNA. Treatment of groundwater was to target both the transition zone and bedrock
zones of the site.

Contract No. W912DY-10-D0025, DO 0007 (C-1) 1-3
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2. Project Organization and Responsibilities

The project organization as well as the roles and responsibilities of key personnel are
presented in Section 2 of the Project Management Plan (PMP) which is included as
Appendix D of the RAWP

2.1 Applicable Training

The PIKA-PIRNIE JV Team and subcontractor personnel that will be conducting field
work associated with the CNAD project will be required to complete the following

training:

®  40-hour Occupational Safety & Health Association (OSHA) Hazardous
Materials (HazMat) Training (and subsequent 8-hour updates;

® Department of Transportation (DOT)/International Air Transport Association
(IATA) training (HazMat #1 course), if material shipping is required; and

®* Federal Railroad Administration (FRA) training/E-RailSafe certification.

Contract No. W912DY-10-D0025, DO 0007 (C-1) 2-1
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3. Project Scope and Objectives

The technical approach for remedial activities at the CNAD facility was developed to be
in accordance with the approved remedy for the site. Implementation of this remedy
has been refined to include eight injection events to reduce the site-related constituents
(TCE) to a level where MNA can be implemented.

3.1 Task Description

The overall scope of work covered by this FSP is outlined in the RAWP. The following
section presents a summary of the individual tasks:

e Monitoring Well Installation — A total of 11 additional monitoring wells (six

bedrock and five transition zone wells) will be installed. The detailed scope
of work is included in Section 4 of the RAWP.

e Injection Well Installation — The ERD injection system includes 53 injection

wells to be completed in the transition zone and 25 injection wells to be
completed in the bedrock zone. The detail scope of work (SOW) is
presented in Section 3 of the RAWP.

e Baseline Groundwater Monitoring Event — Includes sampling and analyses of

groundwater from 30 monitoring wells. The detailed SOW is presented in
Section 4.2 of the RAWP.

¢ Methane Monitoring — Includes the routine monitoring of soil gas probes to
assess potential risk associated with methane generated as part of the ERD
injections. The detailed SOW is presented in Section 4.3.2 of the RAWP.

e Performance Monitoring Events — Includes sampling and analyses of

groundwater from 20 monitoring wells to evaluate the performance of the
ERD system. The detailed SOW is presented in Section 4.3.1 of the RAWP.

e MNA Monitoring Events — Includes sampling and analyses of groundwater

from 30 monitoring wells to evaluate natural attenuation of the groundwater
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once active remediation is complete. The detailed SOW is presented in
Section 4.4 of the RAWP.

3.2 Applicable Regulations/Standards

Project quality assurance (QA) includes project chemical quality data assessment via
laboratory validation, field and laboratory audits and data validation procedures. These
procedures are discussed in the Quality Assurance Project Plan (QAPP), included with
this FSP as part of the SAP.

All field sampling activities will be conducted in accordance with Section 3.3.4.5 of the
EM 300-1-3 (Requirements for the Preparation of SAPs) and the laboratory will meet
the requirements of the ER 1110-1-263 (Chemical QA for Hazardous, Toxic and
Radioactive Waste [HTRW] Projects).

Level D personal protective equipment (PPE) will be required throughout the work (i.e.,
hard hat, steel toed boots, and safety glasses). Work completed in high traffic areas
will require Type Il traffic vests during site work. Detailed safety procedures are
presented in the Site Safety and Health Plan (SSHP), which is included as Appendix B-
2 to the RAWP.

All site drilling activities will be completed by a North Carolina certified driller. Work will
be completed in accordance with the NCAC Well Construction Standards (NCDENR,
20009).

3.3 Project Schedule

The Project Schedule has been included as Section 6 of the RAWP.
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4. Non-measurement Data Acquisition

As part of the SOW, it was not necessary to compile historical data from sources

outside of the previously prepared Site reports. Non-measurement data acquisition is
not anticipated at this time.
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5. Field Activities

5.1 Geophysics

No geophysical investigations are included in this SOW.
5.2 Methane Monitoring

5.2.1 Rationale/Design

Methane monitoring has been incorporated into this remedial action (RA) in order to

assess potential risk associated with by-products generated as part of the ERD in the
groundwater. Six soil gas probes will be installed in the vadose zone, adjacent to the
buildings where ERD is occurring, to monitor the potential for methane accumulation.

5.2.1.1 Methane Monitoring Locations

A total of six soil gas probes will be installed adjacent to occupied buildings to assess
the potential for methane generation as a result of ERD. Proposed locations of soil gas
probes are included on Figure 4-1 of the RAWP. Locations were selected in order to
provide a means of evaluating methane generation and to assess potential risk
associated with possible migration into occupied buildings in the vicinity of the site.

5.2.1.2 Sample Collection and Field and Laboratory Analysis

The potential for methane generation will be monitored on a monthly basis using a
landfill gas meter during the timeframe when ERD injection events are being
performed. Methane monitoring will be reduced to a quarterly frequency after ERD
injections are complete, throughout the MNA monitoring period.

The soil gas will be measured in-situ using a Landtec GEM 2000 Gas Analyzer or
equivalent device. Methane results will be recorded in percent methane. No samples
will be collected for laboratory analysis.

5.2.1.3 Background, QA/QC, and Blank Samples and Frequency

Background methane levels will be established through the performance of a methane
monitoring event, prior to the initiation of ERD injections. These values will be
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compared to measurements collected during ERD and MNA phases of the project to
determine the potential methane generation as a result of ERD.

5.2.2 Field Procedures

All field procedures for methane measurement will be in accordance with the U.S.
Environmental Protection Agency (USEPA) Field Branches Quality System and
Technical Procedures (USEPA, 2009) and the PIKA-PIRNIE JV Team standard
operating procedures (SOPs).

5.2.2.1 Drilling Methods and Equipment

Utility protection procedures as described in Section 5.3.2 will be completed prior to
any intrusive work. A decontaminated 2 to 3-inch diameter stainless steel hand auger
will be used to advance soil gas probes to a depth of 6 feet bgs.

5.2.2.2 Materials (Casing, Screen, etc.)

Stainless steel soil gas probes will be constructed using 6-inch long, 1.25-inch inside
diameter (ID) stainless steel screens. Teflon® tubing, 3/8-inch outside diameter (OD)
by %-inch ID, will be inserted into each stainless steel soil gas implant to surface to
extract the soil gas to ground surface. The end of the Teflon® tubing will be capped
with a water tight Swagelok® fitting at ground surface.

5.2.2.3 Installation

The annular space surrounding the stainless steel soil gas implant will consist of filter
pack sand (No. 1 sand) from the bottom of the soil gas probe to 6 inches above the top
of the screen. Granular bentonite will be set from the top of the filter pack to surface as
a seal, and will be hydrated in lifts. An 8-inch diameter flush-mounted manhole will be
installed flush with the ground surface, encased in a 2-foot x 2-foot by 6-inch thick
concrete pad.

5.2.2.4 Sampling Methods
Soil gas sampling will be conducted in accordance with the Soil Gas Sampling

Operating Procedure, (SESDPROC)-307-R2 (USEPA, 2009) and the EM 200-1 SAP
Preparation document, and the PIKA-PIRNIE JV Team SOPs.
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Before initiating field activities, evaluate the anticipated subsurface conditions and
potential methane concentrations to select the proper equipment for monitoring soil
vapor. In general, the following equipment is required for soil vapor/methane
monitoring:

® Appropriate health and safety (H&S) equipment.

® Tools and/or keys required for opening soil vapor vaults and probes.

®* Logbook, marking pens.

® Appropriate monitoring instrument/meter with adequate detection levels.
® Charcoal filters to ensure that readings are methane specific.

® Tubing/hoses for connecting to the soil vapor probe.

* Disposable nitrile gloves.

®* Towels.

The portable gas meter selected for monitoring soil vapor/methane measurements has
a detection range capable of measuring the anticipated methane concentrations in the
subsurface. The Landtec GEM 2000 has an internal pump capable of drawing
sufficient volume to purge the soil gas probe void space and acquire a sample of soil
vapor that is representative of the subsurface. If the pump is incapable of purging
adequate soil vapors from the probes due to unforeseen subsurface conditions, a
separate pump will be utilized to evacuate the soil vapor probe until a casing volume
has been removed or soil vapor/methane readings stabilize.

The monitoring instrument/meter will be checked for calibration accuracy prior to each
use, and recalibrated according to manufacturer’s instructions if the calibration
measurements are outside of the acceptable error range. This calibration check will be
documented in the field book. The serial number of the equipment being used should
also be recorded in the field book. Prior to collecting any soil vapor measurements, a
background reading of the ambient air in the field must be collected and the
measurement recorded in the field book and on any logging sheets.
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When collecting measurements from installed soil vapor probes using portable meters,
the following procedures should be followed:

® Inspect the soil vapor probe for damage, paying special attention to conditions
that may compromise the atmospheric integrity of the soil vapor probe such as
cracked or heaved surface seals, and bent or cracked riser pipes.

®* Remove the Swagelok® fitting from the end of the Teflon® tubing and connect
it to the portable gas meter. Monitor the methane until the concentration
remains stable for approximately 45 seconds. A stable reading is one that
does not vary more than 0.2 percent on the instrument/meter’s scale. Record
the stabilized reading, as well as any peak/highest reading. Note when the
peak reading occurred, relative to the stabilized reading.

® |n addition to recording the methane reading, record the sample location, date,
time, observed weather conditions, barometric pressure, and the purge/
monitoring duration. Atmospheric pressure data can be obtained from a local
weather station for the monitoring period.

5.2.2.5 Field Measurement Procedures and Criteria

Prior to collecting methane reading, the SSHP (Appendix B-2 of the RAWP) will be
reviewed for all H&S protocol.

The sampler shall wear clean, disposable nitrile gloves at each sampling station. The
gloves will be changed when their cleanliness is compromised.

5.2.2.6 Documentation

All field notes will be recorded in bound field logbooks, designated for the maintenance
of field records. Field records will document aspects of the site setup and sample
collection, preparation, and handling, and field analytical data (i.e., calibration data,
sample and quality control [QC] results, etc.) as outlined in Instruction F-1 Appendix F
in the EM 200-1-3 SAP Preparation guidance document. Appendix A has the field
sampling logs that will be used.
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5.3 Ground Water
5.3.1 Rationale/Design

The implementation of the RA at the Site includes the installation of additional
monitoring and injection wells and the subsequent monitoring of groundwater in order
to monitor the performance of the RA. The following sections detail the methods that
will be used for the groundwater monitoring portion of the project, including well
installation and monitoring activities. The rational and design of the groundwater RA
are discussed in Sections 3 and 4 of the RAWP.

5.3.1.1 Monitoring Well Location and Installation

Figures 4-1 and 4-2 of the RAWP present the well layouts for the transition zone and
bedrock monitoring wells. The layout of the proposed injection wells are included on
Figures 3-1 and 3-2 of the RAWP for the transition zone and bedrock HSUs,
respectively. Figures 4-3 and 4-4 of the RAWP present the well construction diagrams
for the transition zone and bedrock monitoring wells, respectively. Well construction
details for the injection wells are included with the remedial system design drawings in
Appendix A of the RAWP.

5.3.1.2 Sample Collection and Field and Laboratory Analysis

The baseline groundwater sampling event will include collection of samples from 32
monitoring wells, detailed in Appendix H of the RAWP. These wells provide a baseline
measurement of the TCE in both the transition and bedrock zones. Performance
groundwater monitoring events, conducted on a quarterly basis after each injection
event, will include 20 wells listed on Appendix H of the RAWP. Results of performance
monitoring will be utilized to determine if additional modifications to injection volumes
or locations are necessary. In addition, the data will be used to evaluate the TCE and
daughter product degradation as a result of the injections. MNA monitoring will be
completed following the conclusion of ERD injections and will include sampling of the
32 wells listed on Appendix H of the RAWP. These wells will be monitored to gauge
the continued effects of ERD after injection and the TCE will degrade into the daughter
products.

Field parameters (pH, electrical conductivity, temperature, dissolved oxygen, oxidation-
reduction potential [ORP], and turbidity) will be collected from each well using a
calibrated water quality meter (i.e., YSI 556 meter), prior to sample collection.
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Groundwater samples will be collected in accordance with Appendix H of the RAWP.
Groundwater samples will be analyzed using the analytical methods included on Table
4-1 of the QAPP.

Laboratory analysis of groundwater samples will be by a certified North Carolina
Laboratories (TestAmerica [VOCs, total organic carbon (TOC), and biogeochemical
parameters] and Microseeps [dissolved gases: Methane, Ethane, and Ethene])).
Specific method preservation requirements, size, and type of sample containers to be
used, and holding times for each parameter are presented in Table 5-1 of the QAPP.

5.3.1.3 Upgradient, Quality Assurance/Quality Control (QA/QC), and Blank Samples and
Frequency

To monitor sampling and laboratory performance it will be necessary to collect several
types of field QA/QC samples. The field QA/QC samples include trip blanks, equipment
rinsate blanks, matrix spike/matrix spike duplicates (MS/MSDs), and field duplicates.
Table 4-1 of the QAPP presents the estimated frequency for collection of QA/QC
samples. The specific number and type of QA/QC samples that will be collected during
each monitoring event may be more or less than the criteria stated below, based upon
data quality objectives and professional judgment.

A trip blank is a container filled with distilled and organic-free water prepared in, and
provided by the analytical laboratory. A trip blank is sent from the analytical laboratory
to the field sampling site, and is returned to the laboratory for analysis. The trip blank
results are used to evaluate whether contamination by VOCs occurred during shipment
of samples and/or during container transport. One trip blank is required in each
sample cooler transporting samples for VOC analysis.

Equipment rinsate blanks are collected immediately after the equipment has been
decontaminated. Equipment rinsate blanks are collected by gently pouring distilled or
deionized water over selected clean non-dedicated equipment and collected for
laboratory analysis. For example, the equipment rinsate blank for soil and sediment
sampling programs will be collected by gently pouring distilled or deionized water over
clean core barrels or soil core samplers. The equipment rinsate blank for surface
water and groundwater sampling programs will be collected by gently pouring distilled
or deionized water over clean non-dedicated bailers or sampling cups. Equipment
rinsate blanks will be collected at a frequency of 10 percent of the field samples at
critical points in the sampling pro