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L. MATERIAL MANAGEMENT PLAN

This Material Management Plan (MMP) provides a comprehensive overview of potential
placement alternatives for upland, on-island, and in-water materials generated during
construction activities, describes the material characteristics, as well as describes the
construction operational factors used to determine the most feasible placement/disposal options
for the various source materials.

L.1 PROJECT DESCRIPTION

The Hampton Roads Bridge-Tunnel Expansion Project (Project) will widen I-64 for
approximately 9.9 miles along 1-64 from Settlers Landing Road in Hampton, Virginia to the I-
64/1-564 interchange in Norfolk, Virginia. The Project will create an eight-lane facility with six
consistent use lanes. The expanded facility will include four general purpose lanes, two new
high occupancy toll (HOT) lanes, and two new drivable (hard-running) shoulders to be used as
HOT lanes during peak usage.

The Project will include full replacement of the North and South Trestle Bridges, two new
parallel tunnels constructed using a Tunnel Boring Machine (TBM), expansion of the existing
portal islands, and widening of the Willoughby Bay Trestle Bridges, Bay Avenue Trestle Bridges,
and Oastes Creek Trestle Bridges. Also, upland portions of I-64 will be widened to
accommodate the additional lanes, the Mallory Street Bridge will be replaced, and the 1-64
overpass bridges will be improved.

L.1.1 PROJECT PURPOSE AND BACKGROUND

The purpose of the Project is to relieve congestion at the 1-64 HRBT in a manner that improves
accessibility, transit, emergency evacuation, and military and goods movement along the
primary transportation corridors in the Hampton Roads region, including the 1-64, 1-664, 1-564,
and VA 164 corridors.

The Intermodal Surface Transportation Efficiency Act of 1991 provided funding for the Hampton
Roads Crossing Study (HRCS), which considered potential improvement options to relieve
congestion at the HRBT. In 2014, the Hampton Roads Transportation Accountability
Commission (HRTAC) included the HRCS in its list of priority projects, which led to the
development of the Supplemental Environmental Impact Statement (Supplemental EIS) to
evaluate options for this crossing. In December 2016, the Commonwealth Transportation Board
approved “Alternative A” as the preferred alternative for this study, laying the groundwork to
complete the Supplemental EIS and obtain a Record of Decision (ROD) in June 2017. An
Environmental Assessment (EA) Re-evaluation was prepared in June 2018 to account for
changes to managed traffic lanes in the 1-64 corridor, resulting in a Finding of No Significant
Impact (FONSI) issued by the Federal Highway Administration (FHWA) on October 23, 2018.
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As part of this transportation improvement Project, various materials will be generated that will
require management in accordance with Federal, State and local regulations. This MMP has
been developed to:

o Identify the available onsite reuse or placement options for the HRBT on-island, in-
water, and upland source materials.

o Identify the available offsite reuse or disposal options for the HRBT on-island, in-
water, and upland source materials.

o Describe the expected physical and chemical characteristics of the source materials
proposed for removal and disposal.

o Provide the proposed placement plan for the primary types of source material.

e Detail the proposed onsite material handling/processing facilities and the offsite
transportation methods.

o Detail the proposed on-island and in-water construction methods, schedule,
sequence, and equipment.

e Discuss best management practices (BMPs) that will be utilized to avoid and/or
minimize aquatic impacts during in-water construction activities and during material
removal, processing and transportation.

o Describe monitoring to facilitate corrective actions during in-water activities.

This MMP will be updated and revised as additional information becomes available, if material
handling processes are modified, or if new disposal options are identified. The modified MMP
will be submitted to appropriate regulatory agencies for approval/concurrence.

L.1.2 PROJECT LOCATION

Project improvements will occur in the 1-64 corridor between Settlers Landing Road in Hampton
and I-564 in Norfolk. The Project lies within the Hampton Roads watershed (HUC 02080208),
which is nested at the mouth of the 10,300 square mile James River drainage basin of the
Chesapeake Bay (USGS National Water Information System). The James River is the longest
river in Virginia and the associated drainage area is a significant component (about 16 percent)
of the approximately 64,000 square mile Chesapeake Bay watershed. The Project is located
within the core of the Hampton Roads metropolitan area, which is characterized as a heavily
urbanized landscape, with dense residential, commercial, and industrial facilities, as well as
major military installations in close proximity and served by the Project.

The Project Location and Limit of Disturbance (LOD) determined during the National
Environmental Policy Act (NEPA) process are shown on Figure L-1.

Page | L- 2



Figure L-1: Project Location and NEPA Limit of Disturbance
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L.1.3 DESIGN AND CONSTRUCTION OVERVIEW

This Project includes the design and construction of approximately 9.9 miles of improvements to
the 1-64 corridor between Settlers Landing Road Interchange in Hampton and 1-564 in Norfolk.
The Project area is shown in Figure L-1. The improvements include widening 1-64 in the Project
area to create a consistent six lane facility between the 1-64/I-664 and 1-64/1-564 Interchange,
which could expand to eight-lanes during peak travel periods with the use of two general
purpose lanes, one permanent high occupancy transport (HOT) lane, and one drivable shoulder
which will be used as a part-time HOT lane each way within the Project limits. The additional
lane and part-time shoulder lane in each direction will be operated as HOT managed lanes. The
new configuration will result in two general purpose lanes and one new permanent and one
part-time HOT lane in each direction. The Project will include the construction of two new two-
lane tunnels, expansion of the existing portal islands, and full replacement of the existing trestle-
bridges at the HRBT. A full bridge replacement is planned for the Mallory Street interchange and
the remaining bridges, except Willoughby Bay. Willoughby Bay and roadways within the Project
will be widened. During construction the existing tunnels will continue operations. Upon
completion of the new tunnels, two tunnels will be used for east bound traffic and two tunnels
will be used for west bound traffic. The design is divided into five Segments, as shown on Figure
L-2, as follows:

e Segment #1a (Hampton) begins at the northern terminus of the Project in Hampton and
ends at the north end of the north approach slabs for the north tunnel approach trestle
bridges. This Segment has two interchanges and also includes improvements along
Mallory Street to accommodate the bridge replacement over 1-64. This Segment covers
approximately 1.2 miles along 1-64.

e Segment #1b (North Trestle Bridge) includes the new and replacement north tunnel
approach trestle bridges, including any approach slabs. This Segment covers
approximately 0.6 miles along 1-64.

e Segment #2 (Tunnel) includes the new bored tunnels, the tunnel approach structures,
buildings, the North Island improvements for tunnel facilities and South Island
improvements. This Segment covers approximately 1.8 miles along I-64.

e Segment #3a (South Trestle Bridges) includes the new south tunnel approach trestles
and any bridge elements that interface with the South Island to the south end of the
south abutments at Willoughby Spit. This Segment covers approximately 1.2 miles along
I-64.

e Segment #3b (Willoughby Spit) continues from the south end of the south approach
slabs for the South Trestle Bridges and ends at the north end of the north approach
slabs for the Willoughby Trestle Bridges. This Segment includes a modified interchange
connection to Bayville Street, and has a truck inspection station for the westbound
tunnels. This Segment covers approximately 0.6 miles along I-64.

e Segment #3c (Willoughby Bay Trestle Bridge) includes the entire structures over
Willoughby Bay, from the north end of the north approach slabs on Willoughby Spit to
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the south end of south approach slabs near the 4th View Street interchange. This
Segment covers approximately 1.0 miles along |-64.

e Segment #3d (4th View Street Interchange) continues from the Willoughby Trestle
Bridges south, leading to the north end of the north approach slabs of I-64 bridges over
Mason Creek Road along mainline 1-64. This Segment covers approximately 1.0 miles
along 1-64.

o Segment #4a (Norfolk-Navy) goes from the 1-64 north end of the north approach slabs at
Mason Creek Road to the north end of the north approach slabs at New Gate/Patrol
Road. There are three interchange ramps in this Segment: westbound 1-64 exit ramp to
Bay Avenue, eastbound I-64 entrance ramp from Ocean Avenue, and westbound [-64
entrance ramp from Granby Street. The ramps in this Segment are on structures. This
Segment covers approximately 1.5 miles along |-64.

e Segment #5a (I-564 Interchange) starts from the north end of the north approach slab of
the New Gate/Patrol Road Bridge to the southern Project Limit. This Segment runs along
the Navy property and includes an entrance ramp from Patrol Road, access ramps to
and from the existing 1-64 Express Lanes, ramps to and from 1-564, and an eastbound I-
64 entrance ramp from Little Creek Road. This Segment covers approximately 1.2 miles
along 1-64.

Table L-1: Design Segment and Associated Construction Areas

Design Segment Construction Area
Segment #1a (Hampton) Areal
Segment #1b (North Trestle Bridges) Area 2
Segment #2 (Tunnel) Area 3
Segment #3a (South Trestle Bridges) Area 2
Segment #3b (Willoughby Spit) Area 4

Segment #3c (Willoughby Trestle Bridges) Area 2
Segment #3d (4" View Street Interchange) Area 4
Segment #4a (Norfolk-Navy) Area 4
Segment #5a (I-564 Interchange) Area 4
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Figure L-2: HRBT Design Segments and Key Map
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The new parallel tunnels will be bored under the Hampton Roads Channel using a tunnel boring
machine (TBM). The 7,900 linear foot (ft) (each way) tunnels will be constructed under the
1,000-ft-wide navigation channel.

The TBM will bore a tunnel approximately 45 feet in diameter in one pass that will accommodate
two new lanes of traffic. Two tunnels parallel to each other will be constructed to allow for four
new lanes of traffic. The TBM will bore through native sediments below the channel from South
to North and then turn around to construct the parallel bore North to South. Material excavated
from within the tunnel through the TBM will be transported via a closed slurry piping system
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back to the South Island where the excavated materials (approximately 1,416,000 cubic yards
(cy) (bulked volume) will be filtered out of the slurry at the Separation and Treatment Plant
(S&TP). A separation process will occur at the S&TP, resulting in the generation of three solid
waste streams segregated by the following grain sizes:

o Coarse-grained (> 0.6-millimeter (mm)) materials will be screened

e Fine-grained materials (<0.6 mm and greater than U.S. No. 200 Sieve) will be removed
by hydro-cyclone

o Filter cake will be the final product resulting from a filter press operation.

The solid materials will be characterized for beneficial use or will be disposed offsite at a
permitted facility. Slurry, after treatment by the hydro-cyclones, will be partially recycled for the
slurry mix for TBM operation. Remaining excess slurry is further processed through a filter
press. The filtrate water will go through a Water Treatment Plant (WTP) for final treatment prior
to discharge under a Virginia Pollutant Discharge Elimination System (VPDES) Industrial
Permit. Please note, this document will be updated to include the VPDES Industrial Permit
number once approved.

In addition to on-island construction of the entry/exit portals, the islands will be expanded to
facilitate construction of the (tunnel approach shaft) TAS and launch pits. Island expansion will
be accomplished using: clean island fill generated by site activities, imported fill material, gravel
or crushed rock, and island shore protection including rip rap armor stone. The areas where on-
island activities will occur are depicted in Figure L-3 (North Island) and L-4 (South Island).
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Figure L-3: North Island Layout
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Figure L-4: South Island Layout
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On-island, upland construction activities will generate materials requiring management, removal,
and disposal. The on-island activities include:

e Jet grouting to stabilize excavation of the portals on both islands.

e Slurry wall construction.

e Excavation of the entry/exit portals and tunnel approaches at the North and South
Islands.

e Break-in and break-out material are captured through TBM boring, and materials
separated and treated the same as TBM spoils.

Onshore construction will consist of cut and fill operations across the Segments not associated
with the tunnel or tunnel support facilities. The construction of the onshore roadway segments
identified 102,000 cubic yards (cy) of cut and 97,500 cy of fill indicating an excess of 4,500 cy
for disposal. In addition, non-roadway onshore construction activities will require excavation of
27,500 cy of material. The excess material will be disposed of at a permitted facility. The intent
of the final design and groundworks is to minimize the generation of excess and to maximize
onsite reuse as possible. Soils located in the right-of-way and material excavated for onshore
roadwork may have impacts from adjacent site uses; thus requiring evaluation and
characterization prior to excavation or immediately during removal for determining re-use or off-
site disposal in accordance with the Virginia Solid Waste Management Regulations (VSWMR).

The in-water construction activities that will generate material requiring management, removal,
and disposal include:

o Dredging of surficial sediments within the footprint of the island expansions;

o Dredging at select locations along the trestle bridge alignment where water depth is
shallow and barge access is necessary;

e Jet grouting operations north of the South Island to improve sediment characteristics for
TBM operations;

o Extraction of soil from casing during pile installation;

e Trestle bridge demolition;

¢ Amended, bored material from the tunnels; and,

o Removal of the existing armor rock associated with the island expansions.

L.1.4 CONSTRUCTION SCHEDULE

Currently, the Project construction is planned to begin at the end of 2019 with preliminary works
on South Island (utility relocation, paving, etc.). Marine works are scheduled to begin in the
second quarter of 2020, with Project completion anticipated in 2025.
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The Project construction is divided into three main phases: 1) Design, 2) Permitting, and 3)
Procurement and Construction. It should be noted that some activities will occur simultaneously.
Phases 1 and 2 (Design and Permitting) were initiated in early 2019, and are expected to
continue through 2020 and include the following:

e Baseline Site Instrumentation;

e Geotechnical Investigations (on land and in-water borings);
e Preparation and Submission of Permit Applications, and;

e TBM Design and Contract Procurement.

Phase 3 (Procurement and Construction) is anticipated to take place from April 2020 through
June 2025. In-water construction work will occur during Phase 3. A Linear schedule showing
the expected duration and concurrent activities across Segments of construction for the Project
is provided as Attachment L-1.

L.1.5 CONSTRUCTION EQUIPMENT AND SEQUENCE

On-island and onshore construction will require equipment to include, but not be limited to: TBM
and support, S&TP, WTPs, STPs, pile drivers, excavators, cranes, bulldozers, and skid steers.

In-water construction will require mobilization of multiple pieces of marine equipment to include,
but not be limited to, one or more mechanical bucket dredges, towing tugboats, dredge tending
tugboats, equipment barges, anchor barges, material supply vessels, and survey support
vessels.

Vessels and barges will be required to deliver the necessary equipment and construction
materials to the Project site and to transport material offsite for stockpiling or for disposal during
the in-water construction period. Tunneling will be performed by the Multi-mode Variable
Density TBM.

Materials requiring management, removal, and disposal will be produced during Phase 3 from
various construction activities utilizing different equipment. Those activities, equipment and
sequence are summarized in the following subsections.

L.1.5.1 JET GROUTING

Jet grouting will be used in areas where the subsurface has insufficient geotechnical properties.
In the process of jet grouting, a portion of the in-situ sediments being stabilized is displaced. Jet
grouting is a technique used to directly inject a concrete-like material into subsurface
environments to stabilize an area (Figure L-5 and Figure L-6). A single fluid system consisting
only of air, water, and grout will be used for the jet grouting. The process uses grout
engineered and tested for soil type, design strength, and permeability. It is anticipated that the
grout for ground improvement will consist of a mix of Portland cement and water with a cement-
to-water ratio weight varying between 1.25 and 1.42, with the possible addition of a small
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guantity of bentonite (up to bentonite-to-water weight ratio of 4 percent). The grout column is
created by first advancing the drill stem to the design depth, then powerful jets are used to inject
the grout and mix the sub-surface soil while the drill stem and grouting monitor are slowly
withdrawn. As the drill stem is withdrawn, it is simultaneously injecting, stirring, and mixing the
grout and eroded soil materials together to form a solid grout column-like structure within the
radius of the mixing/jetting zone. Residuals consisting of residual/displaced materials and water
from jet grouting are returned to the surface via a pipe (the outer casing). When jet grouting has
been completed to the desired elevation for each hole, the injection will cease, and the drill rod
will be raised to the mudline elevation. This will create a plug on each hole several feet below
the mudline to prevent the return flow of an adjacent column up to the seabed floor. At this
point, water will be injected through the drill rod in order to flush out the casing up to the surface.
When the return flow coming to the surface is clean water, the flushing will cease, and the drill
rod will be removed from the casing. At this point, the casing will be safely removed from the
sediments.

To minimize risk of a release of jet grout residuals (JGR) from the jet grouting operations initial
receiving tanks are being sized to add redundancy to the environmental protection measures.
Two storage tanks will be used, each with a capacity of 5,000 gallons, which will not be filled
above 75 percent maximum capacity. The dual tank arrangement can be used to alternate
between the tanks for better control of the fluids, for example, one tank can be filled to 50
percent then switched over to the other tank. While switched over, the tank at 50 percent
capacity can have its fluids removed and sent to the treatment plant, alternating between the
two tanks. Dual tanks provide for a number of operational advantages in this respect. The
anticipated flow rate of jet grout spoils is approximately 375 gallons per minute (gpm). The
system will include equipment evaluation that will be capable of handling the produced influent
for treatment and subsequent effluent discharge, in addition to inclusion of a safety factor so as
not to have an under-designed treatment system. Before reaching the 75 percent maximum
capacity, jet grouting operations will be stopped so as to not exceed holding capacity.
Lockout/tagout (LO/TO) procedures will be implemented to minimize the potential for leakage.
Lockout/tagout is a process by which the operator would close the valve, and lock it out, with a
tag depicting who locked it out and why. The LO/TO devices can only be removed by the
installer once the reason for the LO/TO has been resolved. This prevents accidental start-up or
other action that may be further cause for release or other negative situation. Upon shut down of
the system, LO/TO procedures can include shutting of valves between two locations of pipe.
Residuals will then be trapped in the pipe and controlled by slowly draining into another vessel
or bleeding off any built-up pressure. These types of procedures allow for more precise
systematic control of the fluid handling system. In addition, during jet grouting operations there
will be a minimum of three people on site; the supervisor, the drill rig operator, and the pump
operator/laborer. The primary person in charge of the tank and pump is the pump
operator/laborer. The storage tank and ancillary equipment is within direct eye-sight of the drill
rig operator who will be able to stop the jet grout operation immediately and stop the flow of
JGR into the tank. Additional measures include having other supervisory personnel observe
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overall operations: these personnel will have stop work authority in the event of an indicated
leak or operational issue. Other measures are discussed under BMPs in Section L.4.1.

Figure L-5: Schematic of Jet Grouting Process
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Figure L-6: Jet Grouting from Trestle Bridge Diagram
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All TBM spoils will go through a dedicated Separation Treatment Plant. Separated material will
be transported to a dedicated disposal area offsite. Water from the TBM spoils will be partially
recycled for the slurry makeup. The jet grout residuals and remaining water will go through the
WTP for further treatment (such as pH) prior to discharge to the James River from a VPDES
permitted outfall.

Off-shore Ground Improvements (Gl), being conducted off of the trestles for jet grouting, will be
performed from a temporary trestle. A steel casing conductor from the trestle level to 20 feet
below river bottom (refer to Figure L-6) is set to control the return of jet grout spoils and prevent
spillage. Jet grout spoil is returned to the island via a double wall slurry pipe with environmental
protection procedures as described above. There will be a jet grout separation and treatment
plant and a WTP on each island to treat excess materials generated from jet grouting activity.

L.1.5.2 SLURRY WALL

As part of the construction of the tunnel entrances, slurry walls are to be constructed to stabilize
the surrounding area of the TAS. An initial guide wall is constructed, then each panel of slurry
wall is excavated, and bentonite slurry is transported via tremie into the void space to maintain
excavation competence and prevent collapse of side walls. As the process proceeds there is
displacement of slurry and cementitious material which is contained, captured and subsequently
treated for separation of solids necessary via de-siltation and de-sanding either by utilizing
mechanical means or decanting techniques. The excess water is monitored for pH and adjusted
prior to discharge. Additional details on water quality treatment can be found in Appendix E of
this JPA. Similar to JGR capture and control including secondary containment, slurry wall
residuals will be contained and containerized for treatment through the WTP.

Figure L-7: Schematic of Slurry Wall Construction
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L.1.5.3 ENTRY/EXIT PORTAL CONSTRUCTION

The South Island TAS is a 1,130-foot-long concrete structure that connects the at-grade
highway to the bored tunnels and consists of two primary sections: 1) the U-wall and 2) the tri-
cell cut-and-cover section from where the TBM will be launched. This launching shaft (also
referred as the South Portal) will be the first activity to start as South Island does not need to be
expanded prior to building the shaft. Having a tri-cell launching shaft allows the full assembly of
the TBM and its support before launching.

The North Island TAS is a 980-foot-long concrete structure that connects the at-grade highway
to the bored tunnels. It consists of three primary sections: 1) the U-wall, 2) a rectilinear section,
and 3) a circular receiving shaft (also referred to as the North Portal). The receiving shatt is
located on the expansion of North Island and therefore can only begin once the expansion is
complete.

The North Island TAS and the rectilinear section of the South Island TAS will be built with deep
slurry walls and sealed with a watertight jet grout plug or floor structure. Jet grouting is to be
used at both islands for plugs for the TAS and ground improvement, but not for the shaft access
excavation area. The tri-cell area of the South Island TAS will be actively dewatered.

Phasing of works for both shafts is as follow:

¢ Installation of the guide walls.

e Construction of the slurry walls.

e Once the slurry walls are complete, the bottom of the shaft will be sealed with a
watertight jet grout plug (with the exception of the tri-cell area on the South Island TAS).

e The shaft will then be dewatered and excavated.

¢ Installation of a waterproofing membrane and construction of the base concrete slab.

e Construction of the head wall.

The shaft is then ready to receive the TBM.
The rest of the TAS (U-walls and cut and cover) will be built as follows:

e Guide walls installation.

e Construction of slurry walls.

e Construction of jet grout plug (for water-tightness) or floor structure.

e Start of dewatering and excavation (concrete struts are installed during excavation).
e Construction of the concrete base slab and walls (rectilinear section).

L.1.54 DOCK AND CONVEYOR BELT CONSTRUCTION

A dock will be constructed on the South Island adjacent to the entry/exit portal to facilitate
delivery and removal of the TBM. The TBM dock is a steel structure, approximately 165 feet
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long by 110 feet wide. Piles will be installed for support from land prior to construction of the
dock. Armor rocks may be removed during installation and replaced after pile installation.
Installation from a barge may also be required for the in-water piles. An enclosed slurry transfer
pipe will convey materials from the tunnel portal to the S&TP. The solids separated from the
slurry at the S&TP will be transferred to barges for disposal via a conveyor system. Separated
solids for disposal from the S&TP will be transferred via front end loader in the solids contained
area to the conveyor loading hopper. The covered conveyor then transfers the solids directly
into the barge. The conveyor support is a steel structure of approximately 675 feet long and
27.5 feet wide. The covered conveyor belt structure will be supported with 24-inch piles
installed from the land. It should be noted that the conveyor trestles are covered and will have a
structure in place to catch and contain any material inadvertently spilled from the conveyor. The
system will be continuously monitored during construction and, should spillage occur, the
system will be stopped, and the spill addressed. To assist in potential spillage off of the
conveyor system, loading of the conveyor will be controlled so as not to have spoils exceed the
limit of carrying capacity by maintaining loading below the outer lips of the conveyor belt. No
fully opened conveyors are used in this system. Applicable environmental & sedimentation
(E&S) controls will be in place at the loading area and critical locations of the conveyor, i.e.,
loading areas and beneath conveyor to conveyor transfer locations, as best possible. These
E&S controls will be supplemental to those outlined in the General Construction Permit. For
example, coir logs may be used to surround the loading area where the loader is transferring
spoils to the conveyor. Coir logs are effective in trapping sediment, controlling any overland
water flow, and are readily portable for maintaining localized E&S controls. The conveyor
support area will also be used for maintenance and mooring of delivery vessels for TBM
delivery, and other construction materials.

Upon completion of the tunnel installation, the quay and conveyor belt will be removed. The
piles will be removed or cut 2 to 3 feet below the mudline.

L.1.5.5 TUNNEL BORING MACHINE

Twin 44.5 feet diameter tunnels will be excavated adjacent to the existing HRBT tunnels
between the South and North Island Approach Structures. The tunnels will be excavated using a
single multi-mode Variable Density TBM. The main elements of the TBM will be delivered by
barge to a temporary dock on South Island with smaller TBM components and parts being
delivered by truck. The TBM will be assembled in the launch shaft (Approach Structure) using
high capacity cranes.

The TBM will excavate at depths varying from approximately 40 to 150 feet below the water
surface, measured at the tunnel axis. At these depths, the geology varies between soft to stiff
cohesive material and loose to dense sands, traversing different combinations of mixed-face
conditions. Attachment L-2 depicts the tunnel alignment in relationship to the surface of the
water. The TBM will also bore through subsurface areas with ground improvements. A geologic
stratum with poor geotechnical properties exists along a portion of the tunnel alignment just
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beneath and to the north of South Island. Ground improvements will be used to strengthen this
soil (Sections L.1.5.1, L1.5.2).

Bored material removed from the face of the tunnel will be carried in bentonite-based slurry with
other slurry amendments. This slurry mix will be pumped hydraulically to a S&TP located on the
South Island near the launch shaft. The S&TP will remove solids, and the treated slurry will be
pumped back to the tunnel face to support the excavation. This TBM technology does not use
foaming agents. Tunnel lining works will occur behind the TBM drive, followed by finishes, fire
and life safety, and mechanical, electrical, and plumbing (MEP) systems. The tunnel lining will
be a reinforced, precast concrete lining with a hybrid reinforcement of both steel fibers and
conventional reinforcement. A precast invert ballast piece will provide buoyancy control in the
temporary condition, a level working platform for construction logistics, and will be incorporated
into the final ballast for the finished tunnel structure. Precast segments are supplied from South
Island to the TBM by a Multi-Service Vehicle (MSV).

Once the TBM reaches North Island, a U-turn will be performed within the reception shaft for
excavation of the second tunnel. The TBM supply lines and slurry circuit will be through the first
tunnel, and therefore the supplies and spoil removal will remain on the South Island.

The TBM delivery and assembly is expected to take 5 months to complete. For the TBM launch
and operation, Drive 1 is expected to take approximately 12 months to complete, moving south
to north, and Drive 2 is expected to take approximately 15.7 months to complete, moving north
to south. It will take approximately 4.5 months to rotate the TBM at the North Island before Drive
2. Additional scheduling details can be found in Appendix N. Work shifts are under evaluation
to optimize costs. Production will occur in 2 shifts per day, 12 hours per shift. Work will occur 5
days per week with maintenance occurring on weekends. In Drive 1 there will be no ballast
installation behind the bore. This will be done once the first bore is completed. Drive 2 considers
downtime for ballast installation behind the boring. This will be a concurrent activity. Table L-2
shows the quantity of TBM spoils expected to be processed through the S&TP.

Table L-2: Type and Quantity of TBM Spoils Processed through the S&TP

Txﬁe :%uantitx

Sand Production 6,290 t/day ~4,110 cy/day
Cakes (bentonite + clay) Production 1,715 t/day ~ 1,300 cy/day
Total Spoils Processed through S&TP 8,000 t/day ~5,400 cy/day
Fresh Water Consumed 2,160 cy/day
Discharge Water 358 cy/day
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L.1.5.6 ISLANDS EXPANSION

To provide sufficient space for the construction of the HRBT expansion, including support
facilities, both the North and South Islands will be expanded as shown in Figure L-8 and Figure
L-9. The launching shaft is located on South Island and doesn’t require any island expansion to
be built. Depending upon the results of chemical and physical characteristics testing, the
material for the North Island expansion may be constructed from excess materials from the
excavation of the portal on the South Island. If the material is determined to be unsuitable,
acceptable material will be imported to facilitate construction.

North Island: North Island will be expanded to accommodate the new tunnels, the receiving
shaft and TAS. Construction activities sequencing includes:

e [nstallation of a cutoff wall onshore;
o Installation of offshore temporary and permanent steel sheet piles to facilitate island
construction;
o Dredging to remove sediment and clean any obstructions;
o Install exterior protection:
o Armor rock removal as needed;
Mooring pile installation;
Sheetpile placement;
Bund placement;
Underlayer placement;
0 Armor rock placement;
e |Install island interior:
o Armor rock removal
o Fill material placement and compaction
o Remove sheetpiles

o
o
o
o

Mechanical dredging will be required at the North Island to remove surficial materials to create
the island expansion to provide a stable toe of the land. A mechanical style grapple bucket will
be used to remove any armor stones and obstructions. A clam bucket will be used to remove
the sediments. Sediments will be disposed of directly to an approved disposal location via
barges.

The armor rock will be removed and disposed of at an approved disposal location or reused if
compliant with the Technical Requirements.

Mooring piles will be installed around the island expansion footprint. Following construction
completion, the piles will be vibrated out, or cut 2 to 3 feet below the mudline following
standards from the Coast Guard and the Army Corps of Engineers (USACE).
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The following items will be placed from barges using a crane or long reach excavator with either
a mechanical style grapple bucket, driver hammer or vibratory hammer for the exterior
protection:

o Permanent sheet piles along the edge of the future shaft location (seaward side)
and tunnel approach structure;

e Temporary sheet piles along the North Trestle Bridge and western shoreline to
facilitate dredging activities;

e 180,000 cy bund (gravel or crushed rocks, Dmax = 4-inch) along the seaward
side of the island extension;

e The underlayer rocks will be installed on the seaward side of the bund and
consists of 101,650 tons of the first layer (inner) of armor (W50 = 0.65 tons) and
48,150 tons of underlayer (W50 = 100 pounds). Please note W50 is a weight size
of rip rap;

e 160,000 tons of armor rock.

Existing armor stones at the north-west and south-west corners of the North Island will have to
be removed to allow for bund placement. To ensure the island will be protected at all times, the
stones will be stockpiled for a few days on the North Island in the event of an upcoming weather
event. Once the bund has been placed at these corners, the armor stones will be disposed of,
or reused for slope protection.

Once the exterior stones protection has been placed (bund, underlayer rocks, and armor rocks),
the existing armor rocks along the west side of the island will be removed to allow to fill the
island interior. Stones will be disposed to an approved disposal location or reused for slope
protections. 200,000 cy of clean fill will be installed using several conveyor systems placed on
the bund and barges equipped with either a crane or long reach excavation. Vibro-compaction
and dozers will be used to compact the fill material within the exterior protection. The dozers
will place the soils. Vibro-compaction of the island infill will be performed in a grid pattern over
the plan area, lowering a vibratory probe into the ground to densify loose soils. The probe may
be advanced through the fill material using water jetting.

The temporary sheet piles will be removed with vibratory hammer.

South Island: While the South Island is wide enough to accommodate the launching shatft, it
needs to be expanded to accommodate the transition between the trestle bridge abutment and
the tunnel approach structure.

Mechanical dredging will first be conducted to improve foundation conditions. The spoils will be
transported by barge to an approved offsite disposal location.
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Due to poor ground conditions, 24-inch steel pipe settlement reduction piles will be driven to a
depth of -95 feet under the footprint of the island expansion. Sheet piling will subsequently be
installed followed by the installation of 30-inch pipe piles filled with concrete and a second set of
sheet piles to enclose a portion of the tunnel approach structure. Pile and sheet piling
installation activities will be conducted from barges using vibratory and impact hammers. Pile
and sheet piling will remain after construction is complete.

The sheet-pile enclosure at the South Island, expansion area, will be filled using clean fill
material as designated in the design, which consists of graded (specific to composition and
structure) materials.. This material is installed from a barge utilizing a crane with a mechanical
style grapple bucket or a long reach excavator The interior of this area will receive 30 inch
concrete filled pipe piles. The remaining soil fill will be placed from a barge or via truck.
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Figure L-8: North Island Expansion Proposed Sheet Pile Wall
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Figure L-9: South Island Expansion Proposed Sheet Pile Wall and Piles
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L.1.5.7 MECHANICAL DREDGING

Mechanical dredging will be conducted at the South Island expansion, North Island Expansion, and select
locations between the South Island and Willoughby Spit. Operational BMPs to minimize turbidity may include:
pausing of the bucket after ascent through the water column to allow free water to drain prior to swinging the
bucket to the barge; verifying that the bucket is closed prior to raising it to the surface; prevention of overfilling
the bucket to minimize additional loss of material during ascent through the water column; and adjustment
(reduction) of bucket ascent rate.

L.1.5.8 TRESTLE CONSTRUCTION

Trestle bridge construction is facilitated by the installation of piles to support temporary and permanent
platforms, either for support of construction equipment to conduct construction or the installation of piles and
bents designed to support the bridge/roadway structure. For the HRBT the major trestle bridge Segments
include the North Trestle Bridge from North Island to landfall at the City of Hampton; the South Trestle Bridge
structure which is southward from the South Island to landfall at the north end of Willoughby Spit; and the main
bridge trestle structure that spans Willoughby Bay.

Construction includes the setting of templates for pile driving which are moved along the length of the trestle
bridge as each bent is installed. Across the length of the trestles the size and configuration of the piles placed
is designed based on purpose (temporary or permanent) and geotechnical considerations for support of the
designed structure. Aspects of pile driving include pile size diameter, material of construction, purpose,
length, temporary or permanence, and other criteria dictated by the design. This includes but not limited to
such pile structures such as;

¢ Install TBM Platform 36 inch steel pipe, 216 piles

¢ Install Conveyor Trestle at South Island, 36inch steel pipe, 84 piles

o Install Jet Grouting Trestles, 36 inch steel pipe, 204 piles

¢ Install North Shore Work Trestle 36 inch steel pipe, 194 piles

¢ Install Willoughby Bay Mooring Piles, 42 inch steel pipe, 50 piles

¢ Install and Remove Concrete Test Piles, 54 inch concrete cylinder, 4 piles

The installation methods being evaluated include:

o Jetting;

e Vibratory;

e Pre-augering; and,

o Down the hole hammer(if used, will be for pile installation through armor stone).

DTH operations may require the limited use of vegetable oil and foaming agents which will require agency
approval prior to use. If foaming agents are required, this will result in a non-toxic product that will meet agency
approval requirements. (Please refer to Attachment L-3 for the specification sheets on the proposed Foamer,
as well as agency approval and associated testing of the product from the Chesapeake Bay Bridge-Tunnel
Expansion Project). DTH operations are similar to jet grouting in capture of residuals. The residuals will be
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captured, and the separation of water and solids will occur. Water that is separated will be treated by the
WTP.

Extraction of sediment within certain pile casings may be required for 25 percent of the piles. Material disposal
related to this process may be up to 20,000 cy (32,000 cy bulked). This value corresponds to the amount of
sand that will be removed inside the casing during this process, for a total depth of 60 feet, and using a casing
of 60 inch (to fit inside the 54-inch permanent piles).

L.1.5.9 ONSHORE CONSTRUCTION

Excavations will be required along the corridor for roadway widening. Material will also be required for
embankment construction. Embankment will be built in 6-inch lifts as prescribed by VDOT. Where possible,
onshore soil excavated for roadway construction will be reused in the Project’s fill slopes. Any material found to
be out of compliance with VDOT requirements will be disposed of at a Virginia approved facility or landfill.

The construction sequence is as follows:

e 2020: Inside widening of the roadway

e 2020-2022: East bound traffic switched to the inside, widening of the east bound lanes

o 2022-2024: West bound traffic switched to the inside, widening, and rehabilitation of west bound
lanes

e 2024: East bound rehabilitation

L.1.6 MATERIAL SOURCES AND VOLUMES

Onshore, on-island, and in-water construction activities will generate materials requiring management,
removal, and disposal. There are six primary types/sources of material requiring management for the Project:

e Dredged material mechanically removed within the limits of the of the North and South Islands’
expansions to improve foundation conditions, and to remove obstructions, and increase water depth
for safe marine construction operations.

e Ground improvement materials, including JGR, displaced during stabilization of unsuitable
subsurface material (on-island and in-water), and residuals created during construction of the
break-in/break-out plug and slurry wall installation.

e Excavated material from the construction of the entry/exit portals and the tunnel approaches (both
portal islands).

e Excavated/bored material from the TBM (in-water and subsurface).

e Concrete generated from the trestle bridge demolition and potentially from Willoughby Spit.

o Excavated onshore soils from roadway construction.

The volume of material estimated to be generated for each category is provided in Table L-3.
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Table L-3: Source and Volume of Material to be Removed and Managed

Source Material

North Island
On Island

South Island

Tunnel
Alignment

North Island
North Island
In Water South Island
South Trestle —

Construction
South Trestle —

Demolition
Bridge

Construction

Trestle Concrete

Willoughby Spit
Offshore

Upland Various

Notes:

a) Bulking Factor = 1.2 to 1.4 (depending on location and structure)

Construction Activity

Slurry Walls

Tunnel Approach
and Entry Portal

Slurry Walls

Tunnel Approach
and Entry Portal

Tunnel Boring

Dredged Material
Dredged Material
Dredged Material
Dredged Material
Dredged Material
Pile Installation
Bridge Demolition

Debris Removal

Roadway
Improvements

b) Bulking Factor =1.6to 1.8

¢) No Bulking Factor

d) For use in beach fill pending environmental testing.

Coarse Sand
Fines

Filter Cake

Island
Expansion

Shape Array

Island
Expansion

Dredging

Dredging

Extraction
from casing

Totals by Category

Excavated
Material cy
(Bulked)?

84,000
180,000
132,000

260,000

275,000

931,000

Bored
Material cy
(Bulked)?

316,800
739,200

360,000

1,416,000

Dredged
Material cy
(Bulked)®

202,000
36,182
95,220
35,185
61,123

32,000

461,710

Category of Material

Armor and
Quarry Stone cy®

43,000

50,000

93,000

Down the Hole
Hammer
Cuttings

1,900

Jet Grouted Residual
Material cy (Bulked)?

111,600

145,800

257,400

Debris®

80,500

13,000

93,500

Reusable Volume
by Source Material
cy (Bulked)

Total Volume cy
(Bulked)

150,000

316,800

40,000
35,185@

61,123 @

80,500

75,000

3,254,510 758,608

Disposal Volume by Source
Material cy (Bulked)

84,000
291,600
132,000

255,800

739,200

360,000
245,000
36,182
105,220

0
33,900
13,000

200,000

2,495,902
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L.1.6.1 DREDGED MATERIAL

Unsuitable sediment adjacent to the South and North Islands, and under the South Trestle
Bridge will be removed by mechanical dredging. Two disposal facilities have been identified as
potential recipients of all the dredge material — Port Tobacco at Weanack (Shirley Plantation)
and Dominion Recycling Center. It is anticipated that dewatering will take place at these
facilities and, as such, any required permitting and monitoring will be the responsibility of the
receiving facility.

Armor stone and sediment material proximal to Willoughby Spit will be removed via mechanical
dredging. Dredged armor stone that is available for reuse will be stored at a laydown area,
either Willoughby Spit or other to be determined site. If the material cannot be reused it will be
disposed of at one of the designated facilities. Transport of dredged material will be by barge.
Abandoned vessel debris removal will occur at Willoughby Spit to allow for the new South
Trestle Bridge to be built (Attachment L-4). The vessel debris will be disposed of at a permitted
facility depending on its specific characteristics.

L.1.6.2 GROUND IMPROVEMENT RESIDUAL MATERIAL (ON-ISLAND AND IN-
WATER SUBSURFACE)
There will be three types of ground improvements (GIs) in Segment #2a:

e The TAS Jet Grouting (on both islands)

e The Break-in/Break-Out plugs for the TBM (on both islands) installed by Jet Grouting,
and

e In-water subsurface jet grouting, which will be performed from two temporary trestles
located north of the South Island.

The preferred method for Gl is Jet Grout columns. This process will be used on-island at the
North and South Island Portals to stabilize subsurface material after slurry wall construction.

Please see Table L-3 for the estimated volume of material that will be removed from the North
and South Islands during installation of the slurry walls for construction of the entry/exit portals.
Slurry wall construction process is discussed in Section L1.5.2.

The break-in/break-out includes a block created to allow the TBM to break through the ground
and create a seal between the tunnel line and the portal shaft. The volume of material removed
from the break-in/break-out blocks is included in the TBM excavated material.

Temporary trestles, approximately 950 feet long, will be installed from the northwest side of the
South Island to facilitate jet grouting operations. Jet grouting will be undertaken to improve the
existing ground conditions under the James River above the tunnel horizon. This work will occur
outside the navigation channel.
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All ground improvement residuals will be decanted onsite through the separation treatment
plants and subsequent water will be monitored and treated for high pH in a WTP as required
before discharge. There will be a dedicated separation treatment plant for jet grout and one for
slurry walls, as well as a WTP on both islands for the ground improvement residuals. The solids
generated will be disposed of offsite at an approved disposal facility.

L.1.6.3 EXCAVATED MATERIAL (ON-ISLAND)

Material will be removed from the South and North Islands to construct the entry/exit portals as
well as excavated for the tunnel approaches. A portion of the excavated material from the
South Island portal and tunnel approach, if environmentally acceptable, is proposed for reuse
for the North Island expansion. The acceptable material may be stockpiled at an offsite onshore
location until North Island is ready for filling. Willoughby Spit has been identified as a laydown
and stockpile area, other areas have not been determined. Any transport for stockpile material
will be conducted either by barge or truck depending on the specific situation. The remaining
materials will be disposed of at offsite, permitted onshore facilities.

L.1.6.4 EXCAVATED/BORED TUNNEL MATERIAL (IN-WATER - SUBSURFACE)
Subsurface material will be excavated from the face of the TBM as it advances. Excavated
material will be mixed with bentonite slurry in the head of the TBM and piped to the S&TP
located on South Island near the tunnel portal. The S&TP will separate solids from the slurry
allowing for recycling of the slurry to support TBM operation. Solids resulting from the S&TP
process will consist of coarse sand, fines and filter cake. If deemed suitable for reuse based on
grain size, coarse sand may be reused as tunnel ballast to counteract buoyancy. Other reuse
options will be considered, such as bedding material. Coarse sand, unsuitable for reuse, will be
disposed of offsite along with the fines and filter cake. Water generated from the S&TP will be
processed through the WTP prior to discharge under a VPDES Industrial Permit.

L.1.6.5 TRESTLE DEMOLITION CONCRETE

Concrete debris will be collected during demolition of the original, permanent trestle-bridges.
The concrete debris is planned to be transported offsite to be utilized in an artificial reef (refer to
Section L.1.7.3 for artificial reef locations). This activity will be coordinated with the Virginia
Marine Resources Commission (VMRC) program. Offsite disposal is a secondary option if the
concrete is not suitable for placement at a reef site. Parameters that would exclude the material
from being used as part of the VMRC artificial reef program include lead paint, unsealed friable
asbestos, petroleum products, and size requirements. The debris must be large enough that it
will not be moved during storm events so that it stays within VMRC’s permitted footprint. Other
criteria include, but may not be limited to, no protruding rebar greater than 1-inch and located at
least 12-feet below surface. Demolition debris for either the permanent or temporary trestles
will be disposed of at an approved disposal facility.
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L.1.6.6 EXCAVATED ONSHORE SOILS FROM ROADWAY CONSTRUCTION
Unsuitable soils encountered throughout the new roadway area will be removed and replaced,
or amended to attain the required geotechnical characteristics. Mitigation methods will be
finalized once additional geotechnical investigations have been conducted and may include
undercutting and placement of structural fill, surcharging, installation of wick drains, use of
lightweight fill, or in-situ geotechnical improvements.

Onshore excavated soils deemed acceptable by analytical testing will be reused, as practicable,
during construction in areas that require fill. The remainder of removed material will be
disposed of at an approved offsite facility.

L.1.7 MATERIAL PLACEMENT OPTIONS

Material placement options include onsite reuse (suitable material only) and offsite disposal at
approved locations. Many offsite disposal/placement options were considered for the Project
materials, including the following:

e Ocean Placement at Norfolk Offshore Disposal Site (NODS).

e Onshore placement at Port Tobacco at Weanack (Shirley Plantation).

e Onshore placement at Dominion Recycling Center (former Higgerson-Buchanan site in
Chesapeake, Virginia) Borrow Pit and Landfill.

e Onshore placement at Regional Landfills and Borrow Pits, including:

a. City of Virginia Beach Landfill

b. Holland Landfill

c. Hampton Roads Recovery Center — (HRRC) Centerville Turnpike Landfill
(Virginia Beach)

Waste Management — Charles City Landfill

Waste Management — Bethel Landfill (Hampton)

Waste Management — Atlantic Waste Disposal Landfill (Waverly)

g. Southeastern Public Service Authority (SPSA) Suffolk.

~0 o

o Material Deposit at Artificial Reef Sites are further detailed below.

L.1.7.1 DISPOSAL OPTIONS ELIMINATED FROM FURTHER CONSIDERATION
Several identified disposal options were eliminated from further consideration after additional
consultation with the placement facility management. Each eliminated option is discussed
briefly in the following paragraphs.

Norfolk Offshore Disposal Site (NODS) is located in the Atlantic Ocean, approximately 17 miles
east of Cape Henry (37 miles from the Project Area), and is approximately 50 square nautical
miles in size (40 CFR Part 228). The site is circular, with a radius of 4 nautical miles, and the
water depth ranges from 43 to 85 feet (USACE-Norfolk District/Virginia Port Authority [VPA]
2008). This site was removed from consideration due to the relatively low volume of materials
generated that would meet the site disposal requirements.
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The following regional landfills and a borrow pit were eliminated from further consideration,
based on either facility permit limitations (such as acceptance of construction and demolition
debris only or unlined cells), capacity limitations, or refusal of at least a portion of the materials
due to incompatible physical and/or chemical characteristics:

e Holland Landfill;
e Waste Management — Charles City Landfill; and
e SPSA Suffolk.

L.1.7.2 FEASIBLE OPTIONS FOR HRBT MATERIAL
Feasible disposal options for HRBT material types include the following:

e Onsite reuse in construction elements;
o Offsite beneficial reuse (artificial reefs and beach nourishment); and
e Onshore placement at select facilities.

A description of the feasible disposal options is detailed in the following paragraphs and/or
subsections.

A portion of the volume of material generated from the separation treatment of the TBM will be
considered for reuse. The coarse-grained material may be stockpiled as applicable (i.e. suitable
material) offsite at an onshore facility for use as ballast in the construction of the tunnel
entrances.

A portion of the excavated material from the South Island portal is proposed for reuse in island
expansion construction at the North Island.

Soils generated during onshore construction of the roadway will be reused as possible in the
vicinity of that site work.

It is anticipated that the concrete from the North and South Trestles demolition will be deposited
as materials of opportunity within the VMRC atrtificial reef program.

The Commonwealth of Virginia requires that beach nourishment be given priority consideration
for the disposal of dredged material determined to be suitable as beach fill material. Placement
options will be considered following outlined procedures in the “Criteria for the Placement of
Sandy Dredged Material along Beaches in the Commonwealth”(4VAC20-400-40).

For select dredge material, HRCP is coordinating with VMRC and the applicable municipalities
to determine if there is an interest in utilizing this material. These dredge materials to be
generated from the south trestle bridge area will potentially be used for beach nourishment. In a
telephone call with Phil Roehrs, the City of Virginia Beach has declined accepting this planned
dredged material. HRCP will inquire with the Cities of Hampton and Norfolk regarding the
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utilization of the dredged material for beach nourishment. There has been interest expressed for
utilization of this material. The MMP will be updated pending the responses from the Cities of
Hampton and Norfolk, and receipt of the analytical results of the sediment sampling.

L.1.7.2:1 ONSHORE PLACEMENT AT PORT TOBACCO AT WEANACK
(SHIRLEY PLANTATION)

The Port Tobacco at Weanack (Shirley Plantation) is an existing reclamation site in Charles
City, Virginia, along the James River (Figure L-10). It is able to accept dredged material via
barge or truck. Equipment is located onsite at the Port Tobacco at Weanack (Shirley Plantation)
for mechanical offloading of barges up to 55 feet wide. The facility currently has a Virginia
Pollution Abatement permit (VPDES Permit No. VPA00579-Weanack Land LLLP) that allows
placement of material from any location that meets permit-specified criteria (VDEQ 2014). The
testing requirements for placement at the Port Tobacco at Weanack (Shirley Plantation) are
provided in Attachment L-5. Initial discussions with representatives from the Port Tobacco at
Weanack (Shirley Plantation) indicated that the facility has the capacity to accept the material
generated from the Project. A letter of intent (dated 6 November 2018) to accept all soll
material within specific guidelines from the Project is provided in Attachment L-6.

L1222 ONSHORE PLACEMENT AT DOMINION RECYCLING CENTER

Dominion Recycling Center (formerly Higgerson-Buchanan) owns and operates a permitted
landfill and borrow pit facility in Chesapeake, Virginia; adjacent to the Southern Branch of the
Elizabeth River (Figure L-10). The construction and demolition debris waste landfill operates
under VDEQ Permit No. 493. The borrow pit is permitted by Virginia Department of Mines,
Minerals and Energy (DMME) under Permit No. 06183AA. The debris landfill is permitted to
receive the following waste categories: construction waste, demolition waste, brush, tree
trimmings, stumps, and inert waste materials. The facility can accept materials via truck or
barge/truck combination. Barge access is available at Bainbridge Recycling, Inc., located on
the Southern Branch of the Elizabeth River across the street from the Dominion Recycling
Center. The testing requirements include one toxicity characteristic leaching procedure (TCLP)
sample for every 50,000 cubic yards, and one total petroleum hydrocarbons diesel range
organics/gasoline range organics (TPH DRO/GRO) sample for every 10,000 cy for material 0-10
feet below grade, with less frequent sampling for material deeper than 10 feet below grade (one
per 50,000 CY). A letter of intent (dated 29 November 2018) to accept all soil material within
specific guidelines from the Project is provided in Attachment L-6.
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Figure L-10: Material Disposal Sites and Marine Stakeholders
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L.1.7.3 ARTIFICIAL REEF

Provided the demolition material is deemed environmentally safe and has the appropriate
physical characteristics for beneficial reuse, it is anticipated that the concrete from the North and
South Trestles demolition will be deposited as materials of opportunity within the Virginia
artificial reef program. Virginia’'s artificial reef program began as a privately-led effort in the
1950's to replenish fish populations in the area for sport fishermen. The goal is to replicate fish
habitat close to that which occurs naturally. Each site provides feeding grounds and shelter for
reef dwelling fish, which, in turn, attract larger predator fish. GPS positions are used to indicate
the exact placement of reef material or mark the center of an artificial reef.
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Several environmental conditions would preclude the demolition material from being used in the
artificial reef program. These conditions include:

a. Petroleum product coatings

b. Lead paint

c. Friable Asbestos (any exposed asbestos needs to be sealed prior to material
deployment to the reef).

d. Asphalt

A reef plan will be created documenting the types of materials that are expected, quantities of
materials to be expected (in tons and cubic yards), a date range that the material is expected to
be placed, any environmental concerns, and the preferred reef locations to be used. The
demolition material will be tested using protocols defined by VMRC for the environmental
conditions listed above. Besides environmental conditions, several physical conditions also
must be met. Any protruding rebar needs to be trimmed to 1-inch prior to deployment and the
size of pieces must be acceptable to VMRC. VMRC cannot accept loose rubble that has the
potential to move during storm events. All material that is placed in the artificial reef must stay
inside the permitted footprint. Steel girders and pieces of steel are acceptable. Each artificial
reef site must have a minimum water depth of 12 feet after placement of material. If a piece of
bridge material extends upward to within12-feet of the water’s surface, the HRCP will be
responsible for repositioning the debris in a way to ensure a water depth of 12 feet. VMRC'’s
terms must also be agreed upon prior to placement. These include, but are not limited to, not
deploying petroleum products, maintaining all Coast Guard standards and clearances, operating
during daylight hours, and adhering to VMRC'’s weather window.

There are four reef locations being considered for this Project, Newport News Middle Ground
Reef, East Ocean View Reef, Bluefish Rock Reef, and Cabbage Patch Reef. Mapping of the
Middle Ground Reef is incomplete. VMRC is in the process of re-scanning this reef to determine
if it can take more material or not, so this reef may be off limits for disposal. Ocean View Reef is
located in shallower water than the other reefs being considered. There are also crane height
restrictions at this site. Bluefish Rock Reef has no known restrictions for use and is favored by
VRMC. The northwest corner of the Cabbage Patch Reef has been reserved as an Eternal Reef
site (an area reserved for the spreading of ashes or burial at sea), and as such, this portion of
the Reef would not be able to accept material from the Project.

Figure L-11 below depicts the approximate locations of the four inshore Virginia artificial reefs
being considered.
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Figure L-11: Virginia Artificial Reef Sites
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L.1.8 CLEAN FILL

Construction fill materials (bund, rip-rap, armor stone, etc.) are anticipated to be imported as
part of North and South Island expansion activities. These materials are considered inert and
are not anticipated to be sampled prior to placement, but will be required to be certified clean by
the generating facility.

However, if soils or sediments are to be imported for use in island expansions these materials
will be required to meet the criteria established for approval for use as clean fill or otherwise
certified. As the materials will be utilized as construction fill for in-water placement, analytical
data of the proposed construction fill materials shall be compared to the following criteria:

e Virginia Department of Environmental Quality’s Ecological Soil Screening Levels (ESSL)
and Groundwater Soil Screening Levels (GWSSL), Residential Soil Screening Levels
(RSSL), and Industrial Soil Screening Levels (ISSL) for beneficial reuse of
soils/sediments;

e Virginia Criteria for Surface Water (9VAC25-260-140);

e Marine sediment quality guidelines (specifically Threshold Effect Levels (TELS) and
Probable Effect Levels (PELS) (MacDonald et al. 1996); and

e Estuarine NOAA-based Effects Range-Median (ER-M) Sediment Screening Values
(Buchanan, M.F. 1999).
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L.2 CHARACTERISTICS OF SOURCE MATERIALS

Studies for the physical and chemical characteristics of the six primary types of source
materials, as identified in Section L.1.6 that require management are ongoing. Existing data
includes:

e Physical and chemical data for marine sediments near the Project alignment (Cardno
HRBT Expansion - Preliminary Sediment Study, 2018) (Attachment L-7)

e Physical and chemical data for solids and elutriates from testing of the on-island source
materials at the South Island entry/exit portal (Baseline Characterization Environmental
Sample Analytical Results) (Attachment L-8).

These data are used for initial baseline characterization for soils. The characterization data
provides for the basis of waste profiles to describe each source material for determination of
appropriate offsite disposal.

The materials derived from the bench scale testing and analyzed (TBM solids and filtrate water)
will provide characteristics, and data to determine disposition. The filtrate water analysis data
will be used to assist in a specific water treatment plant design.

L.2.1 SAMPLING AND ANALYSIS PLANS

The Sampling and Analysis Plan (SAP), dated August 15, 2019 (revised), is included as
Attachment L-9 and outlines sampling efforts to be undertaken for dredge materials, JG SW
residuals, TBM materials, and onshore materials. The MMP will be updated when the analytical
and physical data is received.

Baseline characterization environmental sampling of the marine portion of the Project will be
conducted by HRCP to evaluate reuse and disposal options for materials anticipated to be
encountered during construction activities. HRCP’s environmental sampling will be conducted
concurrent with supplemental geotechnical investigation activities scheduled for fall of 2019 thru
first quarter 2020. The VMRC permit (Permit #2019-0921) was applied for as part of the
Nationwide Permit 6, and received on July 22, 2019.

L.2.1.1 DREDGE MATERIAL SAMPLING
The plan for dredge materials includes the following samples to characterize the sediments for
disposal.

e 5 samples in the vicinity of the north trestle bridge to characterize surficial sediments
in case sediments are later identified for removal. This removal may be required
based on the findings of geotechnical testing for constructability. This testing will
support the data generated as part of the Cardno HRBT Expansion - Preliminary
Sediment Study, 2018.
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e 8 samples to address dredging for foundation improvements at the North Island
expansion.

e 7 samples to address dredging for foundation improvements at the South Island
expansion.

e 19 samples between the South Island and Willoughby Spit (south trestle) to address
sediments removed during dredging for construction access.

Sediments will be analyzed for standard chemistry analytes, which covers all considered
disposal facility requirements, and will include the analyses listed in Table 1 of the SAP
(Attachment L-9).

L.2.1.2 TBM SAMPLING PLAN

The SAP includes TBM additive testing (bench scale testing) to simulate the anticipated material
generation streams from the tunnel boring procedure. Composite soil/sediment samples will be
collected from the elevation corresponding to the anticipated elevation of the tunnel bore. They
will be analyzed for baseline characterization, material waste profile and subsequent disposal
disposition determination purposes. Table L-4 provides a list of slurry/additives that may be
included in the initial bench scale testing. The initial slurry mix for testing will utilize a
combination of the additives representative of that which will be used during actual TBM boring.

Certain additives have been eliminated based on review of their Safety Data Sheets (SDS,
toxicity), toxicity information, chemical composition compatibility (i.e. inert) and, in comparison to
VDEQ VPDES discharge criteria Table 2C-3 (Toxic Pollutants and hazardous substances) and
Table 2C-4 (Hazardous substances).

Table L-4: Slurry Additives for Bench Scale Testing

Slurry Additive Name Additive Type
H
Mapedrill SV Rheology agent
MAPEFLOCK 10 Flocculant
MAPEDRILL EX1/P Rheology agent
MAPEBENT API 5 Bentonite

*Lime and two sulfate compounds may also be utilized in bench scale testing.

Pending results of the bench scale testing, additional additives may be considered, if a product
exhibits or provides data that is considered detrimental to the environment. The results of the
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bench scale testing will be used in the design of the treatment train for the WTP to provide
correct treatment supporting the VPDES permitted discharge.

L.2.1.3 ONSHORE (ROADWAY) MATERIALS SAMPLING PLAN

Baseline characterization environmental sampling of the onshore roadway portion of the Project
will be conducted by HRCP to evaluate reuse and disposal options for materials anticipated to
be encountered during roadway construction activities. HRCP’s environmental sampling will be
conducted concurrent with geotechnical investigation activities. The SAP for the onshore
sampling activities is included in Attachment L-9.

HRCP will oversee the collection of 71 onshore soil borings. Location of the borings are
depicted in Attachment L-9. HRCP will screen the soil borings for evidence of petroleum
contamination. If no petroleum impacts are observed, the HRCP will collect 1 composite
sample per boring for TPH, TCLP, and the chemicals benzene, toluene, ethylbenzene, and
xylenes (BTEX) analysis. Additionally, composite samples will be collected at the minimum
frequency of: three composite samples in Segment #1; seven composite samples in Segment
#3; three composite samples in Segment #4; and, two composite samples in Segment #5.
Preliminary analysis will be performed as listed in the plan in Attachment L-9. Since waste
characterization sampling for parameters including but not limited to TCLP, and

Resource Conservation and Recovery Act (RCRA) hazardous waste are driven by offsite
disposal facility requirements and volume of soil that needs disposal, these analyses will be
performed prior to disposal of excavated soils.

L.2.2 EXCAVATED MATERIAL (ON-ISLAND)

L.2.21 TUNNEL APPROACHES, ENTRY/ EXIT PORTALS

An evaluation of the source material from the tunnel approaches and the entry/exit portals
indicated that these materials are comprised of approximately a mixture of fines and sands.
Table L-5 below provides a breakout of the material types. Attachment L-2 provides a cross-
section of the material types that will be encountered during tunnel boring activities.
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Table L-5: Anticipated Material Types

Location

%

Material

Source
Material

Description

historic island

Poorly graded sand and gravel, contains trace

& fill material organic matter, loose to medium dense
uaternar . ) .
South Island Slurry 40 Ia(gers (mosilly Qfisa so_ft to firm _Iean Clay. Qois a Iear_1 or fat clay
Walls Of and Qo) with organic matter, very soft to firm.
40 Tysc(;(frrsket?wn Silty Sand, medium dense
50 historic island Poorly graded sand and gravel, contains trace
South Island fill material organic matter, loose to medium dense
Tunnel Approach Quaternar
Structure 50 lavers (mosill Qf is a soft to firm lean Clay. Qo is a lean or fat clay
éf and Qo)y with organic matter, very soft to firm.
Ground 80 Quaternary Qc Loose Silty Sand, to dense sand.
Improvement/Jet
Grouting North
Island 20 Tysc(;(frrsket?wn Silty Sand, medium dense
island . o
40 expansion fill Likely majority sand
Quaternary
North Island Slurry 40 layers (mostly Loose Silty Sand, to dense sand.
Walls Qc)
20 Tysc((\)(frrsket?wn Silty Sand, medium dense
30-50 explz:rlglgn fill Likely majority sand
North Island
Tunnel Approach
Struth)L?re Quaternary
50 layers (mostly Loose Silty Sand, to dense sand.
Qc)
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% Source

Location Material Material

Description

Tys (Yorktown

0-20 Silty Sand, medium dense
Course)
10 Quaternary Qc Loose Silty Sand, to dense sand.
Ground
improvement/Jet 40 Quaternary Qf Soft to firm lean Clay.
Grouting South
Island 50 Quaternary Lean or fat clay with organic matter, very soft to
Qo firm.
1 BRI Likely majority sand
expansion fill y majority
29 Quaternary Qc Loose Silty Sand, to dense sand.
9 Quaternary Qf Soft to firm lean Clay.
Tunnel boring 12 Quag.cr)nary Lean or fat clay with (}:?gmc matter, very soft to
43 18 (e, 3 Silty Sand, medium dense
Course)
3 Tyf Stiff Clay, high plasticity
3 Tye Loose to medium dense silty Sand
North Island - - Anticipated to be sand
dredging
South Island
dredging - - Soft clays and some sandy layers

Channel access

Likely loose sand

Pile installation

Sand
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Chemical testing of composite sediment samples and standard elutriates from the tunnel
entry/exit portals are being conducted to assess the contaminant characteristics and for
determination of a disposal location. Groundwater at the entry/exit portal locations was sampled
in order to evaluate potential treatment and disposal options if groundwater is generated during
construction activities.

Sediment results indicated PCB exceedances of the Ecological Soil Screening Level (ESSL)
and Threshold Effect Level (TEL). If additional testing confirms the exceedances of PCBs, this
material will not be reused for island expansions or beneficial reuse, rather it will be slated for
disposal in accordance with applicable regulations. Dredge material that is deemed to be
suitable based on testing results, may be proposed for beneficial reuse (e.g., beach
nourishment). All material tested is acceptable for disposal at the Port Tobacco at Weanack
(Shirley Plantation). Other facilities will have to be evaluated based on their individual permit
criteria with regard to PCBs. The sediment will not be required to be handled or disposed of as
RCRA hazardous wastes. Figure L-12 depicts the locations of the borings installed.

Groundwater analytical results received to date indicate elevated levels of
bromodichloromethane in exceedance of the human health based Public Water Supply standard
in sample ENV-081-GW (30 feet). As the Project area is not located within a Public Water
Supply, this standard is not applicable. Endosulfan | was detected in exceedance of the acute
and chronic ecological standards in sample ENV-081-GW (127 feet). Additional groundwater
samples were collected in November 2019 and results are currently pending. This data will be
incorporated and evaluated to provide a more comprehensive characterization of groundwater
at South Island. If necessary, groundwater will be treated through the VPDES Industrial
Discharge Permit to address any potential contaminants including Endosulfan |I.

The Baseline Characterization Environmental Sample Analytical Results is provided in
Attachment L-8.
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Figure L-12: Location of Environmental Borings on South Island
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L.2.3 TUNNEL BORE AND DREDGING SEDIMENTS

The Cardno HRBT Expansion - Preliminary Sediment Study, 2018, Attachment L-7 provides
preliminary data for the evaluation of the marine sediments in the vicinity of the tunnel
alignment. The sediment characteristics within the Project limits is best represented by the
following samples:

North Island dredging: BO08 (0-10 feet (represents depth of sample (typ.))
Tunnel Bore Material: BO17 (80-90 feet), B023 (88-98 feet)

South Island dredging: BO30 (0-10 feet)

Navigation dredging: BO33 (0-10 feet), BO38 (0-10 feet)

The sample results were compared to the most stringent standard, in units of micrograms per
kilogram (pg/kg), when compared to the following:

Threshold Effect Level (TEL) ecological standard;

Probable Effect Level (PEL) ecological standard;

Ground Water Soil Screening Level (GW SSL);

Ecological Soil Screening Levels (ESSL);

Industrial Soil Screening Level (ISSL);

Residential Soil Screening Level (RSSL);

Effects Range-Median (ERMS);

Port Tobacco at Weanack (Shirley Plantation) Exclusion Criteria, and;
Port Tobacco at Weanack (Shirley Plantation) Clean Fill Criteria.

Based on a review of the results, exceedances of the most stringent standards were detected at
each of the six sample locations (B-008, B-017, B-023, B-030, B-033, and B-038). A summary
of the results for each area is detailed below.

North Island dredging: BO08 (0-10 feet): arsenic, cadmium, chromium, cobalt, iron,
and manganese.

Tunnel Bore Material: BO17 (80-90 feet), B0O23 (88-98 feet): arsenic, cadmium,
chromium, cobalt, iron, lead, and vanadium.

South Island dredging: BO30 (0-10 feet): 4,4’-DDD, 4,4’-DDT, arsenic, chromium,
cobalt, and iron.

Navigation dredging: BO33 (0-10 feet), BO38 (0-10 feet): aluminum, arsenic,
cadmium, chromium, cobalt, iron, manganese, and vanadium.
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An exceedance of the GWSSL, ESSL, ISSL, RSSL, or ERM may not preclude the material
being disposed of properly, as these standards are typically the most stringent. For further detail
of contaminant concentrations detected by sample location from the Cardno HRBT Expansion -
Preliminary Sediment Study, 2018, please refer to Attachment L-10.

According to the Cardno report (Attachment L-7), all sediment is acceptable for disposal at the
Port Tobacco at Weanack (Shirley Plantation) and other onshore facilities. Beneficial reuse
such as shoreline replenishment or restoration are potential additional options and are under
consideration. The sediment will not be required to be handled or disposed of as a RCRA
Hazardous waste. However, additional sampling will be performed to confirm these findings and
ascertain disposal or reuse options. Agency approval may be required.

L.2.4 PROCESS FROM JET GROUT, SLURRY WALL AND TBM OPERATIONS
Process water will be generated by Jet Grout, Slurry Wall and TBM Operations. Process water
will either be recycled for reuse in these operations or pass through the WTP to remove
undesirable compounds and stabilize pH prior to discharge under a VPDES Industrial Permit
with monitoring.

Pre-treatment of Gl spoils to separate solids will occur prior to process water passage through
the WTP. Adjustment of pH will occur prior to discharge from the WTP.

Process water generated by the S&TP from TBM operations will be sent to the WTP for
processing as depicted in the simplified process flow diagram (Figure L-13)
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Figure L-13: Separation and Treatment Flow Diagram
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SIMPLIFIED PROCESS FLOW DIAGRAM
NORTH ISLAND OUTFALL 002

WATER TREATMENT PLANT

PROCESS WATER FROM:
EXCAVATION DEWATERING
JET GROUTING

SLURRY WALL CONST
TRUCK WASH

EQUALIZATION
TANE

RECIRCULATED

HOLDING TANK

o WATER

DISCHARGE

Page | L- 46



(©

CONSTRUCTION

ACTIVITY

Paral
Excavalion

Excavation
Dewatering

Jel Grouting

=]

See Construction Activity Schedute for Discharge

tirning.

SOUTH ISLAND

Water Treatmeni
System

Aclivities

Slurry Wall
Construction

Truck

2 Wl

Washing/Equip

TBM

Outfall 001

Caonstruction

Separation &
Treatment
Plarit

Poral
Excavation

NG ——

Excavation
Dewalering

NORTH ISLAND

Jet Grouting
Activities

Elurry Wall
Construction

Truck
Washing/Equip)

0 W
Water Treatment
= System

Page | L- 47



L.3 MATERIAL PROCESSING AND PLACEMENT PLAN

Based on the expected physical and chemical composition of the source materials, onsite
reuse, offsite reuse options, and several onshore placement options exist for the Project
materials. Materials generated during construction will incorporate Standard Operating
Procedures (SOPs) and guidance from the documents included in Attachment L-11.

This Section details the overall material disposal options for each source material for the
Project. Additional details describe the material processing, segregation/de-watering layout
plan, and offsite transportation of the materials. Discussion on spill prevention and response is
outlined and covered in the Spill Prevention Response Plan (SPRP) and Protection to the
Environmental Resources is contained in Section L.4. In the SPRP the notification procedures
are identified in the event of a spill or release. In addition, an emergency response
subcontractor is to be retained to act (control or mitigation) in the event of a release. In addition,
all work activities associated with or contributory to the spill or release will be immediately
stopped so that further release or spill does not continue. Discontinuing of material flow or
handling / movement can be stopped in a matter of minutes and conveyors, piping, pumps, and
transfer mechanisms are designed with this capability.

L.3.1 MATERIAL PLACEMENT/DISPOSAL LOCATIONS

As discussed in Section L.1.7 the following facilities/ locations have been determined as suitable
for receiving the described waste streams:

e Onsite Reuse

o Offsite beneficial reuse: beach fill replenishment and reef creation

o Dominion Recycling Center (former Higgerson-Buchanan, Chesapeake, Virginia)
e Port Tobacco at Weanack (Shirley Plantation, Charles City County, Virginia)

Materials will be shipped directly from the Project to an approved facility including potentially the
Port Tobacco at Weanack (Shirley Plantation) facility or the PreCon Marine facility, a transfer
station for the Dominion Recycling Center facility, in Chesapeake. If shipped to the PreCon
Marine facility, it will be transferred to watertight trucks and transported to the adjacent
Dominion Recycling Center. The transfer of material at the facility is conducted under the
facilities permit and conditions. Requirements will also include that the facility provide for
catchment/containment of any material that is being transferred over water during loading and
unloading operations. Upon final procurement and acceptance, the successful facility will
provide the acceptance letter inclusive of capacity and permit requirements.

The Dominion Recycling Center facility is a short 1.6-mile drive from the PreCon Marine facility
in a non-residential area where the hauling will cause minimal impacts to the local community
(see Figure L-14). If required, Dominion Recycling Center is also permitted to construct a lined
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landfill to accept waste materials that do not meet their existing screening criteria, adding
disposal options and flexibility. Additionally, Dominion Recycling Center also has one acre of
land, and Port Tobacco at Weanack (Shirley Plantation) has four acres for drying and/ or
amending with lime for high moisture content.

L.3.2 MATERIAL HANDLING AND TRANSPORT

L.3.2.1 HANDLING AND STORAGE ONSITE

The coarse-grained material generated from the TBM may be stockpiled as applicable (i.e.
suitable material) offsite at an onshore facility (Willoughby Spit or other determined laydown
area) for later use in construction of the tunnel ballast.

Material determined suitable for reuse will be transported by barge/truck to predetermined
offsite stockpile area.

It is anticipated that the concrete from the North and South Trestles demolition will be deposited
as materials of opportunity within the Virginia artificial reef program as discussed in Section
L.1.7.3.

Armor rocks may be stored offsite or stockpiled on island pending capacity limitations prior to
disposal or reuse. Islands expansion works may require disposal or re-use of some of the
existing armor rocks. Construction sequence may also require stockpiling of a minor quantity of
armor rocks on both islands prior to their disposal to an approved facility, or their reuse onsite
for slope protection.

Onshore soils that have been excavated as part of the roadway construction and that are used
as backfill for the same excavation or excavations at the same project site and containing
similar contaminants (at concentrations of the same level or higher) are excluded from the
definition of solid waste per the Virginia Solid Waste Management Regulations 9 VAC 20-81 et.
seq. Therefore, onshore soils reused onsite (Project area only) are not regulated and will not
require any analytical testing provided there is no free petroleum product. These soils will be
stockpiled proximal to the planned location of reuse.

If barge operations are interrupted due to inclement weather, tunneling operations would still
proceed, but the material would be stockpiled on the island. The approximate storage capacity
on South Island is 4,300 cy for sand and filter cake (around 1 day of production). Additional
capacity can be accommodated through the barge moored on the island. Sand and filter cakes
will be safely contained on the South Island on a concrete pad and surrounded by walls.

In case of prolonged weather disruption, trucks will also be used to evacuate spoils of the TBM.
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While the TBM is only boring five days/week, accumulated spoils will continue to be disposed of
during the weekend until the weekly production of sand and filter cakes has been evacuated.

Maximum solid waste stream generation will be during TBM operations. The following is a
breakdown of anticipated solid waste stream volumes (per day). During the disposal process,
these materials will be mixed during placement in the barges:

e Coarse grain (> 6mm) 300 cy/day

e Fine grain (50um — 6mm) 2,000 cy/day

e Filter cake (< 50um) 400 cy/day
o Total volume/day 2,700 cy/day

Handling capacity:

e Barge maximum 2,000 cy/barge
e Truck 11 cyl/truck

There will be up to eight barges doing continuous trips, 24 hours per day, between the Project
site and the disposal facility. Wastes will be generated from the TBM only five days per week,
but the loadout of materials from the S&TP will continue up to seven days per week. This
results in a greater disposal capacity than production of wastes.

Onshore soils generated during roadway construction in excess of or unsuitable for reuse will be
placed in trucks for disposal at an approved disposal facility.

L.3.2.2 OFFSITE DISPOSAL
The following waste materials are planned for offsite disposal:

o Dredge material not suitable for beach replenishment

e TBM Spoils not reused onsite

o Excavated spoils from portal entry areas and tunnel approach structures deemed
unsuitable for reuse

e Jet Grout solids (residuals)

e Slurry Wall solids (residuals)

e Break-in/Break-out residuals

e Demolition and concrete material not suitable for artificial reef construction

Both trucking (capacity of 10-12 cy per truck) and barging (capacity of maximum 2,000 cy per
barge) will be used to transport materials offsite. Upon receipt of the Construction General

permit, work will commence on both the South and North Islands. Any material generated for
the early portal construction work (such as Gl residuals) will be trucked to one of the selected
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disposal facilities. Upon completion of construction of the temporary conveyor system, barge
loading off of the South Island can be conducted.

Barging will be the primary offsite transportation mode for dredged material (for instance Port
Tobacco at Weanack (Shirley Plantation) and Dominion Recycling Center). Materials
designated for Dominion Recycling Center will be transported via barge to Precon Marine
facility’s wharf (adjacent to Dominion Recycling Center) on the Southern Branch of the Elizabeth
River, where the material will be offloaded to sealed-bed trucks. Materials designated to the
Port Tobacco at Weanack (Shirley Plantation) facility will be directly barged to this location.
Each barge will be filled below the maximum capacity and will be equipped with splash walls to
prevent release or spills of the conveyed TBM materials. Barging of material may be
suspended on any given day if adverse weather conditions preclude safe marine-based
transport and operations. A Severe Weather Plan will be prepared and submitted as part of the
Section 408 submittal for review and approval by the USACE

When trucking is needed, each truck will be filled to maximum capacity and then will be driven
to the approved placement facility. The exterior of each truck will be sprayed down with potable
water before leaving the site. Excess water will be containerized and treated at the temporary
treatment plant on the South Island. Trucks will be required to abide by federal and state
Department of Transportation driving regulations and stop at all open weigh stations if present
on route to the offsite disposal location (FMCSA 2016).

Barging Routes to Reef, Port Tobacco at Weanack (Shirley Plantation), and Dominion
Recycling Center

The barge routes and associated distances to the constructed reef will be determined after a
location is selected with VMRC. As an example, the barge routes to the Port Tobacco at
Weanack (Shirley Plantation) and to Dominion Recycling Center are depicted in Figure L-10.
The approximate barge distance to Dominion Recycling Center is 17 statute miles, and Port
Tobacco at Weanack (Shirley Plantation) is 65 statute miles.

Driving Directions to Dominion Recycling Center

The most efficient trucking route to Dominion Recycling Center is shown on Figure L-14. The
travel distance is approximately 20 miles. Expected one-way travel time is approximated at 30
minutes. Depending upon traffic, a single truck may be able to make six round-trips per day.

e Take I-64 East toward Chesapeake/Suffolk

e Take exit 291B to merge onto 1-464 S/VA-168 S toward US-17 S/Elizabeth City/Outer
Banks

e Continue onto VA-168S
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Use the right 2 lanes to take exit 15B toward US-17 S/Elizabeth City
Continue onto Dominion Blvd N

Take the exit toward Bainbridge Blvd

Turn right onto Bainbridge Blvd

Arrive at Dominion Recycling Center

5444 Bainbridge Blvd
Chesapeake, Virginia 23320
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Figure L-14: Driving Route Directions to Dominion Recycling Center
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Driving Directions to Port Tobacco at Weanack (Shirley Plantation)

The most efficient route (approximately 85 miles) to the Port Tobacco at Weanack (Shirley
Plantation) is shown on Figure L-15. Expected one-way travel time is approximated at 1.75
hours. Depending upon traffic, a single truck may be able to make two round-trips per day.

Head west on I-64 W for 59 miles

Take exit 211 for VA-106 toward Talleysville/Roxbury/Prince George
Continue on VA-106 to VA-609

Turn right onto VA-156/VA-5W

Turn left onto State Rte. 608

Arrive at Port Tobacco at Weanack (Shirley Plantation)

461 Shirley Plantation Road
Charles City, Virginia 23030

If additional facilities are needed or designated for Project materials, this MMP will be amended
appropriately. The amended MMP will be submitted to the required regulatory agencies for
review and approval.
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Figure L-15: Driving Directions to Port Tobacco at Weanack (Shirley Plantation)
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L.4 PROTECTION TO ENVIRONMENTAL RESOURCES

The Project is proposed for construction on the alignment depicted in Figure L-1. In Virginia,
Waters of the United States, including wetlands, are regulated by USACE. These resources and
remaining State Waters are regulated by VDEQ, and Subaqueous Bottomlands and Tidal
Wetlands are regulated by the VMRC. Construction activity within the Chesapeake Bay in
Virginia is regulated by USACE, VDEQ, and VMRC. These agencies have jurisdiction under the
following regulations:

Sections 401, 402, and 404 of the Clean Water Act (CWA),

Section 10 of the Rivers and Harbors Act of 1899,

The Virginia Water Protection Permit (VWPP) Program Regulation (9 VAC 25-210), and
The Virginia Wetlands Act (Chapter 13, Title 28.2 of the Code of Virginia).

State Submerged Lands under 4VAC20 Marine Resources Commission

Chesapeake Bay Preservation Act (Refer to Appendix C of the JPA) Article 2.5.
Chesapeake Bay Preservation Act. § 62.1-44.15:67. Cooperative state-local program.

Coastal Zone Management Act. The Coastal Zone Management Act of 1972 (CZMA, Pub. L.
92-583, 86 Stat. 1280, enacted October 27, 1972, 16 U.S.C. 88 1451 — 1464, Chapter 33) is an
Act of Congress passed in 1972 to encourage coastal states to develop and implement coastal
zone management plans (CZMPs).

There are approximately 211 acres of subaqueous bottomlands located within the LOD;
subaqueous bottomlands are also classified as navigable waters and under USACE jurisdiction.
Water depths within the HRBT construction area range from -0 to 55 feet below MLW. The
Norfolk Harbor Entrance Reach Channel is 1,000 feet wide at the HRBT Crossing and is
maintained at a depth of 50 feet below Mean Lower Low Water (MLLW). Of note, the USACE
and the Virginia Port Authority are evaluating a plan to deepen the Norfolk Harbor Navigation
Channels, which includes the Norfolk Harbor Entrance Reach Channel to a depth of 55 feet
MLLW (USACE, April 2018).

Wetlands on the tunnel islands are categorized as either estuarine rocky intertidal or estuarine
intertidal sandy shore. Additionally, there is submerged aquatic vegetation on the east side of
the north tunnel island and along the Hampton shore. Throughout the LOD, there are
approximately 260 acres of estuarine wetlands and waters, and 2 acres of palustrine wetlands
and waters.

The vicinity of the Project area includes habitat that is used by sensitive aquatic resources,
including Essential Fish Habitat species, federal and state-listed endangered species, and
marine mammals. To avoid and minimize impacts to the sensitive aquatic resources and to
ambient water quality standards, protective measures and preventive actions will be
incorporated into the Project design and will be implemented throughout the in-water
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construction process. These measures/actions include: implementation of BMPs for in-water
activities (dredging, pile installation, stone placement and island expansion, jet grouting); an
onsite water treatment plant; development/implementation of a water quality monitoring plan
during in-water construction activities; and implementation of a marine mammal monitoring plan
during pile driving activities [to comply with an Incidental Harassment Authorization (IHA) and
Letter of Authorization (LOA) issued through Marine Mammal Protection Act (MMPA)
consultation]. This Section describes corrective actions and practices to adaptively manage in-
water construction, dredging, and material placement activities to minimize and avoid
environmental impacts throughout the duration of construction.

L.41 BEST MANAGEMENT PRACTICES

BMPs are measures or practices used to avoid, minimize, or mitigate environmental impacts
related to construction activities such as excavation and placement of material. BMPs have
been incorporated into the Project planning and design and will be implemented during
construction (equipment and operations) and onshore placement activities. BMPs that have
been or may be used are detailed in the following Sections. Other BMPs may be implemented
as needed throughout Project construction.

L.4.1.1 MINIMIZATION OF IN-WATER FOOTPRINT/IMPACTS

Selection of bored tunnel versus the immersed tube tunnel (ITT) substantially reduces in-water
impacts related to dredging operations. In-water work areas will only be adjacent to the North
and South Islands, along the trestle bridge structures to be widened or built, and the trestle
bridges over Mason Creek and Oastes Creek. Substantially less material will require
management and disposal (compared to the ITT option). Impediments to navigation in the
Norfolk Harbor Entrance Reach Channel—which is heavily trafficked by commercial, military,
and recreational users—are also reduced by minimizing in-channel construction activities.

L.4.1.2 ONSITE SEPARATION AND TREATMENT

Excavated material from the TBM will be pumped to a S&TP located at the portal on the South
Island, where the material will be separated from the slurry. The S&TP will have a modular
container design and will be installed on the South Island near the portal. It will produce
bentonite slurry and pump it to the TBM at the required flow. This bentonite slurry at pressure
will support the excavation face. The excavated ground will be diluted and mixed with the slurry
inside the TBM plenum and will be pumped to the S&TP. The S&TP will remove solids with a
minimum loss of suspension and part of the treated suspension will be pumped back to the
tunnel face via the feed line of the TBM slurry circuit. This TBM technology was specifically
chosen because it does not use surfactants or foaming agents, mitigating associated
environmental risks.

Page | L- 57



L.4.1.3 CONSTRUCTION OPERATIONS

Mechanical Placement of Stone and Fill Material: Stone will be used to create a perimeter
bund around the expanded island footprint. Bedding stone and filter stone will be placed in a
controlled manner. Each piece of armor stone will be placed individually to attain the desired
final design elevation. Clean fill will be placed within the bund and silt curtains will be used at
openings to minimize potential turbidity.

Pile Driving: The permanent piles to be used for this Project are varied including steel pipe
piles, steel sheet piles, and concrete square and cylindrical piles. The permanent trestle piles
are expected to be hollow concrete 54 inches in diameter. The permanent piles for the trestle
approaches and transitions are planned to be 30-inch square solid concrete. A Marine
Mammal Monitoring Plan will be implemented for both in-water and onshore pile driving to
identify marine mammals entering the Zone of Impact and to determine appropriate actions to
comply with an IHA/LOA (Letter of Authorization) under the MMPA. Pilings to be used at the
Project include: the quay and conveyor dock; the temporary construction trestles and roadway
trestles; structural stability at the South Island; and for moorings.

Jet Grouting: Multiple BMPs and failure detection features have been included in the jet
grouting design/technical approach and will be implemented during jet grout operations to
minimize or avoid risk of spill during management of JGR.

e Embed the casing a minimum length of 20 feet below the mudline to ensure the JGR wiill
not be released to the waterway.
e To ensure that no JGR are released into the waterway from the temporary trestle, the
following measures will be implemented:
o Pump out capacity more than twice the anticipated fil rate of the storage tank.
0 Check levels on the storage tank at 50 percent and 75 percent capacity. Tank
will not be allowed to be filled above its 75 percent maximum capacity
o Dirill rig operator will have line of sight to the storage tank and will have the ability
to stop the jet grout operation, which will stop the flow of the JGR into the tank.
o Secondary personnel will act as a redundant administrative control to monitor the
level of the tank.
o0 Secondary spill containment will be placed below the storage tank which will be
able to collect any potential spill.
0 The waste line from the tank to the STP will be sleeved along the trestle.
o All flushing of the return flow casing will be conducted inside the casing such that JGR
will not flow to the waterway. In addition, all flushing will be completed with fresh water.

L.4.1.4 EXCAVATION EQUIPMENT AND OPERATIONS

Dredged material from the South Island expansion, North Island expansion, and south trestle
bridge navigation areas will be mechanically removed and placed directly in a barge for
immediate offsite transport to either designated receiving facility.
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A mechanical style grapple bucket will be used to remove any armor stones and obstructions. A
clam bucket will be used to remove the sediments. The clam bucket is designed to reduce the
environmental impacts. Operational practices during dredging may be implemented, as
needed, to minimize water column turbidity. The dredging contractor may utilize the following
operational practices during dredging operations:

e The bucket will be completely closed before raising it to the surface unless it is
obstructed by debris.

e The operator will attempt to avoid overfilling of the bucket to prevent additional loss of
material over the sides of the bucket as it ascends through the water column. The bucket
will be closed to minimize loss of material during ascent through the water column.

e If the bucket is not closed completely because of debris or obstructions, the operator will
not drop the load at the water surface to dislodge the debris but will complete the dredge
pass and place the debris on the barge or scow.

L.4.1.5 MATERIAL HANDLING AND DISPOSAL

TBM Material Conveyance: The TBM will excavate material and construct the tunnel as it
progresses from the South Island to the North Island. Excavated material will be mixed with
bentonite slurry in the head of the TBM and piped to the S&TP located near the tunnel poral on
the South Island. The conveyance system is enclosed. The slurry will be treated, and excavated
materials segregated at the S&TP.

Water/Effluent Treatment: Water generated from the Project will be routed to the WTP and
discharged to the river via an outfall authorized under a VPDES Industrial permit. Slurry from jet
grout and slurry wall operations on the North Island will be piped to a STP. The treated decant
water will be discharged to the river via an outfall authorized under a VPDES Industrial permit.

Offsite Transportation (Truck and Barge): Transportation of material from the islands to
approved offsite material disposal locations will be conducted using either sealed-bed trucks
with water-tight tailgates to minimize and avoid the incidental release of materials during
transport or via barges. Each barge will be filled below the maximum capacity and will be
equipped with splash walls (or equivalent) to minimize release, spills, or overflow of materials.
Barging of material may be suspended on any given day if adverse weather conditions preclude
safe marine-based transport and operations. Trucking will allow disposal operations to continue
when barge disposal would not be practical due to weather conditions.

L.4.2 MONITORING

L.4.21 EXCAVATION AND CONSTRUCTION OPERATIONS
Contractor conformance to and compliance with BMPs specified in the bid package will be
monitored. Proactive monitoring and assessment will allow for BMPs to be adaptively modified
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for site-specific conditions, as needs arise. In-water activities and material processing activities
will be actively monitored to:

e |dentify logistical considerations/constraints for BMP implementation.

e Determine effectiveness of BMPs in relation to avoidance, minimization, and
mitigation.

e Verify compliance with: the CWA Section 401 water quality certification; the IHA and
MMPA marine mammal monitoring requirements; VSMP General Construction
Permit; Stormwater Management Plan / Pollution Prevention Plan; Erosion and
Sediment Control Plan; Spill Prevention Pollution Control and Countermeasures
Plans; the Jet Grouting Spill Prevention and Response Plan; and Environmental
Management Plan.

e Implement corrective measures and related coordination with the VDEQ, USACE,
VMRC, and/or the National Oceanic and Atmospheric Administration Office of
Protected Species, when and where necessary.

L.4.2.2 WATER QUALITY

Water Quality will be monitored in accordance with the Water Quality Monitoring Plan (WQMP)
(see Appendix O). The WQMP provides for monitoring of water adjacent to where in-water
construction is occurring.

In-water activities for the Project will be limited to the following:

e Construction and use of temporary docking, integrated conveyance, and ship
mooring areas.

e Construction of temporary construction trestles to facilitate construction and jet
grouting.

e Construction of island expansion (one adjacent to each of the portal islands), which
will include limited mechanical dredging, sheet pile installation, and controlled
placement of fill and stones.

e Construction of the permanent trestles.

o Offshore jet grouting.

e Dredging of bottom areas.

e Settlement mitigation activities at South Island (pile driving to stabilize subsurface
material).

e Trestle demolition activities.

Monitoring during in-water construction activities will include measurements of:

o Turbidity (Nephelometric Turbidity Units)
o Dissolved oxygen (milligrams per liter)
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e pH (standard units)
e Temperature (degrees Celsius).

Monitoring locations will be determined each morning based on communication with Project
construction managers to determine what, when, and where in-water activities are expected to
occur. Monitoring stations will be located approximately 500 feet up-current and down-current
from the point of dredging or other in-water activity (e.g., berm construction, in-water sheet
piling, armor stone placement, jet grouting). If multiple in-water activities are occurring
simultaneously, additional monitoring locations will be sampled. Water quality monitoring
locations will be located at the estimated 500 feet up-current and down-current locations
adjacent to each of these various concurrent in-water activities.

Daily water quality monitoring per the WQMP will begin 5 days before in-water construction
activities are initiated to orient staff with the specified sampling program methods and reporting
procedures, and to establish baseline conditions in the Project area.

Water quality monitoring will be conducted once daily during daylight hours at approximate peak
flood or peak ebb tidal flow conditions opposite where in-water work is occurring. Water current
velocity varies daily throughout a tidal cycle, typically reaching a maximum during peak flood or
peak ebb conditions before steadily decreasing in between these periods. Sampling at these
higher velocity periods will allow the contractor to better characterize the extent of in-water
construction related activity.

Based on the results of the monitoring, the frequency of monitoring may be adjusted in
consultation with VDEQ and USACE. Adjustments may be requested based on consistent
turbidity values that are comparable to background and/or may be applicable to certain types of
in-water activities that do or do not generate substantial turbidity. The turbidity monitoring goal
will be determined in consultation with VDEQ. Exceedances of the turbidity goal may require
work stoppage until values drop to acceptable levels or may require adjustments to equipment
or operational BMPs to reduce suspended solids. Exceedances of the turbidity goal will be
reported following USACE and/or VDEQ Project-specific protocols/requirements.
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ATTACHMENT L-1: PROJECT SCHEDULE



Figure N-2 HRBT Linear Construction Schedule
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88 MATEX Safety Data Sheet

CONTROL CHEMICAL

Foamer ES

SECTION 1. IDENTIFICATION

Product Identifier Foamer ES

Recommended Use DRILLING ADDITIVE -
FORAGE ADDITIF -
PERFORACION ADITIVO.

Manufacturer Control Chemical (1989) Corporation, 7016 30 Street S.E., Calgary, AB, T2C 1N9,
403-720-7044, www.matex-ccc.com

Emergency Phone No. Control Chemical (1989) Corporation, 403-720-7044, 24 Hours
Date of Preparation November 18, 2015

SECTION 2. HAZARD IDENTIFICATION

Label Elements

No label elements assigned.

Other Hazards

Product is classified as a 11IB combustible liquid (Flash Point >93.3 degrees Celsius).

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name CAS No. % Other Identifiers

\Sodium olefin sulphonate 68439-57-6 30-40

SECTION 4. FIRST-AID MEASURES

First-aid Measures
Inhalation
Move to fresh air. Keep at rest in a position comfortable for breathing. Get medical advice or attention if you feel
unwell or are concerned.
Skin Contact
Wash gently and thoroughly with lukewarm, gently flowing water and mild soap for 5 minutes. Get medical advice or
attention if you feel unwell or are concerned.
Eye Contact
Rinse the contaminated eye(s) with lukewarm, gently flowing water for 5 minutes, while holding the eyelid(s) open.
If eye irritation persists, get medical advice or attention.
Ingestion
Rinse mouth with water. Do not induce vomiting, contact physician.
First-aid Comments
Flush eyes with water. Wash skin with soap and water. In case of ingestion, do not induce vomiting. Call a
physician immediately.
Most Important Symptoms and Effects, Acute and Delayed
If on skin: may cause irritation, redness, swelling or dermatitis. If swallowed: may cause gastrointestinal irritation,

cramps or diarrhea. If in eyes: will cause painful burning or stinging of eyes and lids, watering of eys and inflammation
of conjunctiva.

Product Identifier: Foamer ES
SDS No.: Page 01 of 04
Date of Preparation: November 18, 2015



SECTION 5. FIRE-FIGHTING MEASURES
Extinguishing Media

Suitable Extinguishing Media

Foam, Carbon dioxide, and Dry chemical.
Specific Hazards Arising from the Product

Oxides of carbon. Oxides of sulphur. Will produce products of incomplete combustion. Product capable of burning after
drying.

Special Protective Equipment and Precautions for Fire-fighters

No special precautions are necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal Precautions, Protective Equipment, and Emergency Procedures

Use the personal protective equipment recommended in Section 8 of this safety data sheet. Follow proper industrial
hygiene and safety practices.

Environmental Precautions
Do not allow product to enter sewers, drains, waterways, or confined spaces.
Methods and Materials for Containment and Cleaning Up

Spills should be contained and cleaned up properly. For small amounts, flush with water. For large amounts, contain
and collect into waste container for appropriate disposal. Soak up spill with and absorbent material. Eg. sand,
vermiculite, or diatomaceous earth. Flush area with water.

SECTION 7. HANDLING AND STORAGE

Precautions for Safe Handling

It is good practice to: avoid breathing product; avoid skin and eye contact and wash hands after handling. Wear
personal protective equipment to avoid direct contact with product. Caution: water contact with product will cause
slippery conditions.

Conditions for Safe Storage

Store in a tightly sealed container. Keep containers tightly closed when not in use or when empty. Store in a cool, dry,
well ventilated area. Keep separate from incompatible materials (see section 10).

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control Parameters
Not available.

Appropriate Engineering Controls

General ventilation is usually adequate. Use local exhaust ventilation, if general ventilation is not adequate to control
amount in the air.

Individual Protection Measures
Eye/Face Protection
Wear safety goggles or face shield.
Skin Protection
Wear chemical resistant gloves. Wear clothing as required to protect against contact.
Respiratory Protection
If vapour or dusts are present, use a NIOSH-approved air-purifying respirator as needed.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Basic Physical and Chemical Properties
Appearance Clear yellow liquid.

Product Identifier: Foamer ES
SDS No.: Page 02 of 04
Date of Preparation: November 18, 2015



Odour

pH

Melting Point/Freezing Point
Initial Boiling Point/Range
Flash Point

Evaporation Rate
Upper/Lower Flammability or
Explosive Limit

Vapour Pressure

Vapour Density (air = 1)
Relative Density (water = 1)
Solubility

Auto-ignition Temperature
Other Information

Bulk Density

Soapy

8.0 (10% solution)

-3 °C (27 °F) (melting)
106 °C (223 °F)

> 93.3 °C (199.9 °F) (closed cup)

Not available

Not available (upper); Not available (lower)

759.90 mm Hg (101.32 kPa)

Not available

1.05

Not available in water
Not available

66 Ib/ft3 (1050 kg/m3)

SECTION 10. STABILITY AND REACTIVITY

Reactivity

None known.
Chemical Stability
Normally stable.

Possibility of Hazardous Reactions

Hazardous polymerization will not occur.

Conditions to Avoid

Avoid contamination with reactive substances.

Incompatible Materials

Oxidizing agents (e.g. peroxides), reducing agents (e.g. hydroquinone).
Hazardous Decomposition Products

None known.

SECTION 11. TOXICOLOGICAL INFORMATION

Acute Toxicity

Chemical Name

LC50

LD50 (oral)

LD50 (dermal)

\Sodium olefin sulphonate

3,900 mg/kg (rabbit)

LC50: No information was located.

Skin Corrosion/Irritation

Contact may cause irritation, redness and swelling. Frequent or prolonged contact may cause dermatitis.

Serious Eye Damage/Irritation

Will cause painful burning or stinging of eyes and lids, watering of eyes and inflammation of conjunctiva.

Carcinogenicity

Not known to cause cancer.

Reproductive Toxicity
Development of Offspring
Possible teratogen.

Germ Cell Mutagenicity

Product Identifier: Foamer ES

SDS No.:

Date of Preparation: November 18, 2015

Page 03 of 04



No information was located.
Other Information
Chlorosultones have a toxicologically synergistic effect with product.

SECTION 12. ECOLOGICAL INFORMATION

Persistence and Degradability
Biodegradable.
Bioaccumulative Potential

No information was located.
Mobility in Soil

Studies are not available.

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal Methods
Dispose of in accordance with all applicable Fereral/Provincial and Local regulations.

SECTION 14. TRANSPORT INFORMATION

Not regulated under Canadian TDG regulations. Not regulated under IATA Regulations.
Special Precautions  Not applicable

Transport in Bulk According to Annex Il of MARPOL 73/78 and the IBC Code

Not applicable

SECTION 15. REGULATORY INFORMATION

Safety, Health and Environmental Regulations
Product is classified as 111B combustible liquid (Flash Point >93.3 degrees Celsius).
Canada
Domestic Substances List (DSL) / Non-Domestic Substances List (NDSL)
All ingredients are listed on the DSL/NDSL.
USA
Toxic Substances Control Act (TSCA) Section 8(b)
All ingredients are listed on the TSCA Inventory.

SECTION 16. OTHER INFORMATION

NFPA Rating Health - 1 Flammability - 1 Instability - 0

SDS Prepared By Control Chemical (1989) Corporation

Date of Preparation November 18, 2015

Disclaimer To the best of our knowledge the information contained herein is accurate. However neither

the above named supplier, nor any of it's subsiduaries assumes any liability whatsoever for the
accuracy or completeness of the information containerd herein

Product Identifier: Foamer ES
SDS No.: Page 04 of 04
Date of Preparation: November 18, 2015
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The Driller’s Choice Worldwide Mincon.com

Mincon, Inc. P.O. Box 13886 ° Roanoke ° VA 24038 o USA
T+1 (540) 344-9939 F+1 (540) 344-9942 E salesUSA@mincon.com
ENVIROSAFE FOAMER

RECOMMENDED USE: HIGH PERFORMANCE FOAM
DESCRIPTION:

ES FOAMER is an environmentally acceptable foaming agent to be used in mineral
exploration, oil and gas exploration and water well drilling operations.

ES FOAMER has been used as a drilling aid for monitoring wells.
ES FOAMER has an excellent half-life comparable to the leading foams on the market.

ES FOAMER gives immediate tight foam (compact bubbles) with good lifting
characteristics.

ES FOAMER can be enhanced by the addition of Hole Control or Ultravis to
create significantly stiffer foam if required.

Below is a biodegradability chart comparing ES FOAMER to a common foaming agent.
The biodegradability of the FOAMER ES is 99.9% after 2 to 3 days.

Sample Percent Biodegradation
AOS 2-S 99.99

AOS 4-S 100.0

AOS 4-S 99.8

AOS 8-S 99.9

SDA C, LAS (Standard) 94.0
SUGGESTED DOSAGE:

Normal Drilling Conditions: 0.5% — 1.0% by volume
Excessive Water Influx: 2.0% - 3.0% by volume

Dosages will depend on chemical make-up of the drilling water, volume of water used,
and the depth of the hole.

**For specific information, or difficult drilling conditions, please contact your local
distributor or Mincon by telephone or e-mail.**

Mincon.com
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Acute Toxicity Test Results

Sample Foamer ES

Final Report

December 8, 2016

Submitted to: Control Chemical Corporation
Calgary, Alberta
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The Test Item information is presented in Table 1. The test item was stored in darkness at 4 + 2
BC
Table 1. Test Item Information

Test Item Dates .
D/ Receipt
Collected Received Rainbow trout test initiation = temperature
Internal ID
Foamer ES/
Not given 31-Aug-16 at 1340h 01-Nov-16 at 1345h 24°C
16-1097

The method performed was the acute 96-h rainbow trout (Oncorhynchus mykiss) LC50 test
following the OECD 203 test guideline.

Each nominal test concentration was prepared by adding a pre-weighed mass of product to a
specified volume of test water to provide a nominal test concentration in mg/L. Once the product
was added to the dilution water, each test concentration, including the control, was mixed on a
stir plate for one hour prior to test initiation. The test item appeared to be readily soluble and
appeared to dissolve into the test dilution water prior to test initiation.

The nominal concentrations tested were:

e 10 mg/L
e 52mg/L
e 27 mg/L
e 14 mg/L
o 0.7mg/L
RESULTS

The concentration-response curve for the acute 96h rainbow trout toxicity test is shown in Figure
1.

Reference: 16-1097 Nautilus Environmental Company Inc. 1
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Figure 1. Acute 96-h Rainbow Trout Concentration Response Curve
|
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The results of the acute 96-h rainbow trout toxicity test are shown in Table 2.

Table 2. Acute 96-h Fish Toxicity Test Results

Rainbow trout
Sample ID
LC50 (mg/L) [95% CL] NOEC (mg/L) LOEC (mg/L)

Foamer ES 4.6 (3.8 -5.5) 27 52

CL = Confidence Limit, LC = Lethal Concentration, NOEC = No Observed Effect Concentration, LOEC = Lowest
Observed Effect Concentration

Based on these test results, it can be concluded that the test material has high toxicity based on
the US EPA aquatic toxicity criteria for hazard designations presented in Table 2 (USEPA 2016).

Table 3. USEPA Aquatic Toxicity Criteria for Hazard Designations

Acute Concentration

Toxicity Category (mg/L)
Very High ol
High >1-10
Moderate >10 - 100
o] >100

Reference: 16-1097 Nautilus Environmental Company Inc. 2
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QA/QC
The quality assurance data and reference toxicant (positive control) test results are presented in
Table 4.

Table 4. Quality Assurance Data and Reference Toxicant Test Results

QA/QC summary Rainbow trout
Reference toxicant LC50 (95% CL) 3.2 (2.6-3.6) g/L KCI

Reference toxicant historical mean

(2 SD Range) 3.2 (23-4.6) g/LKC

Reference toxicant CV 11%
Organism health history Acceptable
Protocol deviations None
Water quality range deviations None
Control performance Acceptable
Test performance Valid

1Test date, October 26, 2016
CL = Confidence Limit

7 > SRR I
= / wL {/_’- ,r'/ J,/J J,///
= . - f g A / / fi .._f
= e AN
= 4 /
Report By: Reviewed By:
Leila Oosterbroek, BSc Curtis Eickhoff, PhD
Environmental Scientist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples
provided by our client and the results of this study are for their sole benefit. Any reliance on the data by a
third party is at the sole and exclusive risk of that party. The results presented here relate only to the
samples tested.

Reference: 16-1097 Nautilus Environmental Company Inc. 3
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APPENDIX A — Summary of test conditions
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Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) survival test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod
Dissolved Oxygen

Test Measurements

Test protocol

Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Fish hatchery

Juvenile

Static

96 hours

20-L glass jars

10 to 20 L (depending on size of fish)
Minimum 15 cm

five concentrations, plus laboratory control
1 per treatment

10 per replicate

De-chlorinated City of Calgary tap water
None

15+ 1°C

None

100 to 500 lux

16 hours light/8 hours dark

> 60% of air saturation throughout the test

pH, conductivity, dissolved oxygen and temperature
were measured daily; evaluated for survival daily
Organisation for Economic Co-operation and
Development (1992), 203, OECD Guideline for Testing
of Chemicals — Fish, Acute Toxicity Test

CETIS version 1.9.0.8
96-hour LC50
Survival > 90%

Potassium chloride (KCl)
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APPENDIX B - Toxicity test data



(f‘g !ﬂﬁ!&!N r!&m“ Trout Bench Sheet

Method TR _Presdacie Client QS Reference_\lo -\ <7
SO\ oy -CGR
Test Log Sample Information
Daily Data ™~
Day Date Time Initial | Chem. Cart| Review |Initial pH:

2\ O ESEE Y \ PN |initial EC (uS/cm):
w\u/1b/02  [0ASS [ i IN_|Initial DO
2lb/l /0% OGS D - NS |initial
LC -
L/

201t o4 | n930 S  |seity (ppt:
2011V OS 04q<50 Nets used: yes /(no)

Note: *; time when the test was loaded with fish

HlwN =IO

Sample Pre-Aeration
Aeration rate adjusted to 6.5 +/- 1 mL/min/L :(yes/no

Preaeration time 0.5 hours 1 hour 1.5 hours 2 hours
DO(mg/L) of 100% 84 1 I [ ]
Test Chemistry and Biology
Conc. [ Ol JoookiSk . conas|e -coss [O-00s oo | [ ]
oLy
pH {units) (range: 5.5-8.5)
payo [J.3 [72 [JR [T DA [Ty
Day 1 ‘:[_q 3.9 319 3.9 20 ﬁg\
ooy Ol TR A | % [ % R0
oay3 [ BNV[KZ %2 827211 [<:1
pys [T CH 7 F 17X 1F X179
EC (uS/cm)

Day0 | QS | Wwi2 WO | W L Y TR
pPayl [0 | WpQ |uGo | LG? | 3G | 3a4
4(5}: pay2 (2% | H@] A0l o [cop | HoS
pay3 [ 0G| 40A T 405 40| 4731391
paya |4z |4 (412142 407294

DO (mg/L} (70-100% saturation at test temp.}

Day0 |9 Th]1 9.\ b Qv |90 A

bayl | 89 | g9 | 8K | RR B& | RY

oz (R T T T30 190 (N
Day 3 = %‘.% SY( A %. 1 2-55( %:7(
Day 4 ,4& gq S?’ q‘ %1 % 's;{ X:c'

Temperature (°C) (range: 13.5-16.5 °C)

Day 0 1371 13-% Y31 D T B R =Y
payl [ 1L.2 | vy | M) (Y. Ma | M2
pay2 [ Iy [ [ 15%] 1365 Q
ay3 [ X1 C[]29[3¢] i2 94 0O
Day 4 1‘1‘2.. |,7>.C! lﬂ)i){ I-%‘?( [A X !‘)q

Number Alive (In brackets number stressad)

Day U D [ A LAY VS A\
Day 1 10 LG 19) iC 10 Q
Day 2 ) o \ O i JAS) (8

[
pay3 [M ] VO [ WO] 101 (O |
bays | VU [ O] iO X s
Validity Criteria: must be < 10% mortality and/or stressed behavior in the control
Unless otherwise noted, behavior is considered to be normal

Written by SG on 1995/05/12 Nautllus Environmental (Calgary) File: TR Bench Sheet Daily Chems
Revlsed by JP on 2016/10/24 FO51



U‘% AU Trout Bench Sheet
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SO\ -OQF
Method Y2 - Prev-\ e Cient  CopAGW Reference_ \6-1Q9 7]
Control Organism Data Test Organism Information
Control Length Weight
Fish (cm) (@ Batch 2OVAOIRT
1 2 LT ©. 3 |loading Density (g/L): o \,5 Source O\ 55 %()rn%f‘_
2 2.4 1 04
3 £ 5 D'.' 2 |Meanlength(cm) = \  [DaysHeld_ 32O 0 :’, ?qo
4 2. ‘K a « 2. 45 ) - M (‘/
5 14 | . 2~ |length Range (cm): g.(’ AI Percent stock mortality @/ )
6 O . % (7 days prior to test, must be <2%)
7 ;% A, 2 |Mean Weight (g): ) ?”
8 30, |O. 5 « |Test Volume (L) S
9 5 O | /A, Z |WeighRange:(g: O- 1-0 "k
10 15 |2
Comments :

Flle: TR Bench Sheet Daily Chems
FO51

Written by SG on 1995/05/12
Revised by JP on 2016/10/24



CETIS Analytical Report

Report Date: 28 Nov-16 10:29 (p 1 of 1)

Test Code: 16-1097TR | 05-6212-3315
Fish 96-h Acute Survival Test Nautilus Environmental Calgary
Analysis ID:  19-1837-1672 Endpoint: 96h Survival Rate CETIS Version: CETISv1.9.0
Analyzed: 28 Nov-16 10:29 Analysis: Untrimmed Spearman-Kérber Official Results: Yes
Batch ID: 14-0566-4004 Test Type: Survival (96h) Analyst: Leila Oosterbroek
Start Date: 01 Nov-16 Protocol: Not Applicable Diluent: Dechlorinated Tap Water
Ending Date: 05 Nov-16 Species:  Oncorhynchus mykiss Brine:
Duration: 96h Source: Miracle Springs Age:
Sample ID:  03-5437-8885 Code: 16-1097 Client: Control Chemicals
Sample Date: 31 Aug-16 Material:  Product Project:
Receipt Date: 31 Aug-16 Source: Control Chemical Corporation
Sample Age: 62d Oh (24 °C) Station: Foamer ES
Spearman-Kéarber Estimates
Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL
Control Threshold 0 0.00% 0.659 0.0412 4.56 3.772 5513
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Control Trend Mann-Kendall Trend Test >0.05 Non-Significant Trend in Controls
96h Survival Rate Summary Calculated Variate(A/B)
Conc-mg/L Code Count Mean Min Max Std Err  Std Dev CV% %Effect A B
0 N 1 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00% 10 10
27 1 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00% 10 10
5.2 1 0.3000 0.3000 0.3000 0.0000 0.0000 0.00% 70.00% 3 10
10 1 0.0000 0.0000 0.0000 0.0000 0.0000 100.00% O 10
96h Survival Rate Detail
Conc-mg/L Code Rep 1
0 N 1.0000
2.7 1.0000
5.2 0.3000
10 0.0000
96h Survival Rate Binomials
Conc-mg/L Code Rep 1
0 N 10/10
2.7 10/10
5.2 3/10
10 0/10
Graphics
1 n'—— — .
0.9 ,' !
| \
08 ' '\.
a o7 E 2.8
: £
a +
03" \"l )
: H‘“‘x.._‘
02} .
01
0ot === @
'} 4 i ] 10
Conc-mg/L

001-518-451-8

CETIS™ v1.9.0.8

Analyst: QA:




CETIS Analytical Report Report Date: 28 Nov-16 10:29 (p 1 of 2)
Test Code: 16-1097TR | 05-6212-3315
Fish 96-h Acute Survival Test Nautilus Environmental Calgary
Analysis ID:  00-5082-5972 Endpoint: 96h Survival Rate CETIS Version: CETISv1.9.0
Analyzed: 28 Nov-16 10:29 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Batch ID: 14-0566-4004 Test Type: Survival (86h) Analyst: Leila Oosterbroek
Start Date: 01 Nov-16 Protocol: Not Applicable Diluent: Dechlorinated Tap Water
Ending Date: 05 Nov-16 Species:  Oncorhynchus mykiss Brine:
Duration: 96h Source: Miracle Springs Age:
Sample ID: 03-5437-8885 Code: 16-1097 Client: Control Chemicals
Sample Date: 31 Aug-16 Material:  Product Project:
Receipt Date: 31 Aug-16 Source: Control Chemical Corporation
Sample Age: 62d 0h (24 °C) Station: Foamer ES
Data Transform Ait Hyp Trials Seed TSTb NOEL LOEL TOEL TU PMSD
Untransformed C>T n/a n/a n/a 27 52 3.747 n/a
Fisher Exact/Bonferroni-Holm Test
Control vs Group Test Stat P-Type P-Value Decision{a:5%)
Negative Control 0.7 1.0000 Exact 1.0000 Non-Significant Effect
1.4 1.0000 Exact 1.0000 Non-Significant Effect
2.7 1.0000 Exact 1.0000 Non-Significant Effect
5.2* 0.0015 Exact 0.0062 Significant Effect
10* 0.0000 Exact 2.7E-05  Significant Effect
Aucxiliary Tests
Attribute Test Test Stat Critical P-Value Decision(a:5%)
Control Trend Mann-Kendall Trend Test Non-Significant Trend in Controls
Data Summary
Conc-mg/L Code NR R NR +R PropNR PropR %Effect
0 N 10 0 10 1 0 0.0%
0.7 10 0 10 1 0 0.0%
1.4 10 0 10 1 0 0.0%
27 10 0 10 1 0 0.0%
52 3 7 10 03 07 70.0%
10 0 10 10 0 1 100.0%

96h Survival Rate Detail

Conc-mg/L Code Rep 1
0 N 1.0000
07 1.0000
1.4 1.0000
2.7 1.0000
52 0.3000
10 0.0000
96h Survival Rate Binomials
Conc-mg/L Code Rep 1
0 N

0.7

1.4

27

52

10

001-518-451-8

CETIS™ v1.9.0.8

Analyst: QA:




CETIS Analytical Report Report Date: 28 Nov-16 10:29 (p 2 of 2)

Test Code: 16-1097TR | 05-6212-3315
Fish 96-h Acute Survival Test Nautilus Environmental Calgary
Analysis ID: 00-5082-5972 Endpoint: 96h Survival Rate CETIS Version: CETISv1.9.0
Analyzed: 28 Nov-16 10:29 Analysis: STP 2x2 Contingency Tables Official Results: Yes

001-518-451-8 CETIS™ v1.9.0.8 Analyst: QA:




APPENDIX C - Warning/Control Chart



UTI Warning Chart
ENT Trout

Test Method: Trout 96h Static Acute Test. (LC50, 5 treatments plus a control)
Test Method: WTR-ME-042
Reference: Biological Test Method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.
including May 1996; December 2000 and February 2016 amendments.

Test Organism: Test Design:
test species: Oncorhyncus mykiss vol. of test vessel (L): 20
culture source: Miracle Springs test volume depth: >15 cm
temperature (°C): 15 + 1 replicates per treatment: 1
dissolved oxygen: 70-100% saturation fish per replicate: 10
stock mortality (last 7d): 0.00% loading (g fish/L): <0.5
batch number: 20161012TR temperature (°C): 15 + 1

photoperiod: 16h light: 8h dark
light level (water surface): 100-500 lux (full-spectrum)
control/dilution water: dechlorinated tap water
Current Test
toxicant Potassium Chloride (KCl)
started on 2016/10/26 ended on  2016/10/30
Result (LC50 @ 96h) 0.50 log (g KCI/L); geometric mean

Confidence Limits (95%) lower 0.42 upper 0.56
Historical Values
mean 0.51 sd 0.07 cv(%): 11.2
lower upper
warning limits (2 sd) 0.36 0.66 (95% confidence limits)
control limits (3 sd) 0.29 0.73 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance
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Comments: None

The test data and results are authorized and verified correct.

Senior Verifier

Qur liahility is limited to the cost of the test requested. The test results only relate to the sample as received. No liability in whole orin part is
assumed for the collection, handling or transport of the sample, application or interpretation of the test data orresults in part or in whole.
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88 MATEX Safety |Data Sheet

CONTROL CHEMICAL

Foamer ES
SECTION 1. IDENTIFICATION
Product Identifier Foamer ES
Recommended Use DRILLING ADDITIVE -
FORAGE ADDITIF -
PERFORACION ADITIVO
Manufacturer Control Chemical (1989) Corporation, 7016 30 Street S.E., Calgary, AB, T2C 1NS,

403-720-7044, www.matex-ccc.com
Emergency Phone No. Control Chemical (1989) Corporation, 403-720-7044, 24 Hours
Date of Preparation November 18, 2015

SECTION 2. HAZARD IDENTIFICATION

Label Elements

No label elements assigned.

Other Hazards

Product is classified as a 11IB combustible liquid (Flash Point >93.3 degrees Celsius)

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

[Chemical Name CAS No. % Other Identifiers

|
‘Sodium olefin sulphonate 68439-57-6 30-40

SECTION 4. FIRST-AID MEASURES

First-aid Measures
Inhalation

Move to fresh air. Keep at rest in a position comfortable for breathing. Get medical advice or attention if you feel
unwell or are concerned.
Skin Contact

Wash gently and thoroughly with lukewarm, gently flowing water and mild soap for 5 minutes. Get medical advice or
attention if you feel unwell or are concerned
Eye Contact

Rinse the contaminated eye(s) with lukewarm, gently flowing water for 5 minutes, while holding the eyelid(s) open
If eye irritation persists, get medical advice or attention

Ingestion
Rinse mouth with water. Do not induce vomiting, contact physician.
First-aid Comments

Flush eyes with water. Wash skin with soap and water. in case of ingestion, do not induce vonjiting. Call a
physician immediately.
Most Important Symptoms and Effects, Acute and Delayed

If on skin: may cause jrritation, redness, swelling or dermatitis. If swallowed: may cause gastrointestinal irritation,
cramps or diarrhea. If in eyes: will cause painful burning or stinging of eyes and lids, watering of eys and inflammation
of conjunctiva

Product |dentifier: Foamer ES
SDS No.: Page 01 of 04
Date of Preparation: November 18, 2015




SECTION 5. FIRE-FIGHTING MEASURES
Extinguishing Media

Suitable Extinguishing Media

Foam, Carbon dioxide, and Dry chemical.
Specific Hazards Arising from the Product

Oxides of carbon. Oxides of sulphur. Will produce products of incomplete combustion. Product capal
drying.

Special Protective Equipment and Precautions for Fire-fighters
No special precautions are necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal Precautions, Protective Equipment, and Emergency Procedures

le of burning after

Use the personal protective equipment recommended in Section 8 of this safety data sheet. Follow groper industrial

hygiene and safety practices

Environmental Precautions

Do not allow product to enter sewers, drains, waterways, or confined spaces.
Methods and Materials for Containment and Cleaning Up

Spills should be contained and cleaned up properly. For small amounts, flush with water. For large gmounts, contain
and collect into waste container for appropriate disposal Soak up spill with and absorbent material. Eg. sand.

vermiculite, or diatomaceous earth. Flush area with water.

SECTION 7. HANDLING AND STORAGE

Precautions for Safe Handling

It is good practice to: avoid breathing product; avoid skin and eye contact and wash hands after hardling. Wear
personal protective equipment to avoid direct contact with product. Caution: water contact with product will cause

slippery conditions.
Conditions for Safe Storage

Store in a tightly sealed container Keep containers tightly closed when not in use or when empty. Store in a cool, dry,

well ventilated area Keep separate from incompatible materials (see section 10).

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control Parameters
Not available

Appropriate Engineering Controls

General ventilation is usually adequate Use local exhaust ventilation, if general ventilation is not agequate to control

amount in the air.

Individual Protection Measures
Eye/Face Protection
Wear safety goggles or face shield
Skin Protection
Wear chemical resistant gloves. Wear clothing as required to protect against contact
Respiratory Protection
If vapour or dusts are present, use a NIOSH-approved air-purifying respirator as needed

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Basic Physical and Chemical Properties :
Appearance Clear yellow liquid.

Product Identifier: Foamer ES
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Odour Soapy

pH 8.0 (10% solution)

Melting Point/Freezing Point -3°C (27 °F) (melting)

Initial Boiling Point/Range 106 °C (223 °F)

Flash Point > 03.3 °C (199.9 °F) (closed cup)
Evaporation Rate Not available

Upper/Lower Flammability or Not available (upper); Not available (lower)
Explosive Limit

Vapour Pressure 759.90 mm Hg (101 32 kPa)
Vapour Density (air = 1) Not available

Relative Density (water = 1) 1.05

Solubility Not available in water
Auto-ignition Temperature Not available

Other Information

Bulk Density 66 |b/ft3 (1050 kg/m3)

SECTION 10. STABILITY AND REACTIVITY

Reactivity

None known

Chemical Stability

Normally stable

Possibility of Hazardous Reactions
Hazardous polymerization will not occur
Conditions to Avoid

Avoid contamination with reactive substances
Incompatible Materials

Oxidizing agents (e.g peroxides), reducing agents (e.g hydroquinone)
Hazardous Decomposition Products

None known

SECTION 11. TOXICOLOGICAL INFORMATION

Acute Toxicity

Chemical Name LC50 LD50 (oral) LD50 (d

prmal)

|Sodium olefin sulphonate 3,900 mg/kg (rabbit) |

LC50: No information was located.
Skin Corrosion/Irritation

Contact may cause irritation, redness and swelling. Frequent or prolonged contact may cause derr
Serious Eye Damage/lrritation

natitis

Will cause painful burning or stinging of eyes and lids, watering of eyes and inflammation of conjunctiva

Carcinogenicity
Not known to cause cancer
Reproductive Toxicity
Development of Offspring i
Possible teratogen. )
Germ Cell Mutagenicity

Product Identifier: Foamer ES
SDS No.:
Date of Preparation November 18, 2015
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No information was located.
Other Information
Chlorosultones have a toxicologically synergistic effect with product.

SECTION 12. ECOLOGICAL INFORMATION

Persistence and Degradability
Biodegradable.
Bioaccumulative Potential

No information was located.
Mobility in Soil

Studies are not available.

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal Methods
Dispose of in accordance with all applicable Fereral/Provincial and Local regulations.

SECTION 14. TRANSPORT INFORMATION

Not regulated under Canadian TDG regulations. Not regulated under IATA Regulations.
Special Precautions  Not applicable

Transport in Bulk According to Annex Il of MARPOL 73/78 and the IBC Code

Not applicable

SECTION 15. REGULATORY INFORMATION

Safety, Health and Environmental Regulations
Product is classified as IlIB combustible liquid (Flash Point >93.3 degrees Celsius)
Canada
Domestic Substances List (DSL) / Non-Domestic Substances List (NDSL)
All ingredients are listed on the DSL/NDSL.
USA
Toxic Substances Control Act (TSCA) Section 8(b)
All ingredients are listed on the TSCA Inventory.

SECTION 16. OTHER INFORMATION

NFPA Rating Health - 1 Flammability - 1 Instability - 0

SDS Prepared By Control Chemical (1989) Corporation

Date of Preparation November 18, 2015

Disclaimer To the best of our knowledge the information contained herein is accurate

the above named supplier, nor any of it's subsiduaries assumes any liabili
accuracy or completeness of the information containerd herein

However neither
y whatsoever for the

Product |dentifier: Foamer ES
SDS No :
Date of Preparation: November 18, 2015
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#4, 6125 12th Street SE Calgary, Alberta Canada T2H 2K1
Tel (403) 253-7121 Fax (403) 252-9363
www.nautilusenvironmental.ca

General Test Chain of Custody

ard-Billng-lnlommaltion
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Client. | | sample: [

_

Tests Requested (Codes on Back)

(Example Troat with 5 Treatments—R-Bj)

Client / Operation:
Control Chemical (1989) Corp.

Contact:
Brian Caron Lw
Report Address: .n.lm 8
7016 - 30th Street SE Calgary, AB T2C-1N9 m M
Billing Address: (if different from above) ﬁ.rih
Tel Fax: \w .M
403-720-7044 403-720-4951 m
Quote/PO/Job: E-mail: 3
Brian brianc@controlchemical.com
Notes S = Single Treatment. D = Multiple Treatments
Sample ID Sampled By / Date / Time Location Method Type Appropriate Box Below
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Rush (Turnaround Time) Requirements ™

Sample Receipt Information:

[
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O
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*Rush Charges may apply. Rates will be discussed in advance. If a specific deadline for testing or reporting is needed, Date ! ;‘s :‘vu. ‘ ) Seals
please specify the requirement here and contact the lab. Time Initials
Condition
m@:hnc_w:manw« Date / Time Received By Temperature 23
,.\\\ i ..P‘ L \N\ \ ) Container / m Nw
A LN - .u e o)) \.A\m d %.ﬁ% f_.rmr\F Courier i e
\ u ¥ W ! S R A
p \\ Our liability 1s limited lo the cost of the lesl requested. The test results only relate lo the sample as received
Mo

No liabilily in whole or in part is assumed for the collection, handling or transport of the sample, application or interpretation of the test data or resulls in part or in whole

By using this form, the user acknowledges and agrees wilh the Terms and Condilions avallable on Nautits’ website

Revised by LO on 2014/02/05

Nautilus Environmental (Calgary)

File: General Test Request
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