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Land of Cheese, Trees and Ocean Breeze

NOTICE TO MORTGAGEE, LIENHOLDER, VENDOR OR SELLER:
ORS 215 REQUIRES THAT IF YOU RECEIVE THIS NOTICE,
IT MUST BE PROMPTLY FORWARDED TO THE PURCHASER

NOTICE OF PUBLIC HEARING
TILLAMOOK COUNTY PLANNING COMMISSION

Date of Notice: November 14, 2022

Public hearings will be held by the Tillamook County Planning Commission at 6:30p.m. on Thursday, December 8, 2022,
and at 6:30pm on Thursday, January 12, 2023, at the Port of Tillamook Bay Conference Center, 4000 Blimp Boulevard,
Tillamook, OR 97141 to consider the following:

#851-22-000388-PLNG & #851-22-000373-PLNG Consolidated review of a Conditional Use request and Floodplain
Development Permit request for the installation of a utility (submarine fiber optic cable) on a property accessed via WiNeMa
Road, a County road, north of the Unincorporated Community of Neskowin addressed as 5195 WiNeMa Road, Cloverdale,
Oregon. The subject property is zoned Recreation Management (RM) and is also within the Flood Hazard Overlay (FH)
zone, Shoreland Overlay (SH) zone, Tsunami Hazard Overlay (TH) zone and Beach and Dune Overlay (BD) zone, and is
designated as Tax Lot 6200 of Section 12DC, Township 5 South, Range 11 West of the Willamette Meridian, Tillamook
County, Oregon. Applicant is AMCS LLA with deeded easement to Astound for development location. Property Owner is
Wi-Ne-Ma Christian Camp.

Notice of public hearing, a map of the request area, applicable specific request review criteria and a general explanation of
the requirements for submission of testimony and the procedures for conduct of hearing has been mailed to all property
owners within 250 feet of the exterior boundary of the subject property for which application has been made at least 10 days
prior to the date of the hearing.

The applicable criteria include Tillamook County Land Use Ordinance Section 6.040: Review Criteria, the Development
Permit review criteria contained within TCLUO Section 3.510: Flood Hazard Overlay Zone and the Tillamook County
Comprehensive Plan. Applicable development standards include TCLUO Section 3.040: Recreation Management Zone and
TCLUO Section 3.510: Flood Hazard Overlay Zone. Only comments relevant to the approval criteria are considered relevant
evidence.

The hearing will take place at the Port of Tillamook Bay Conference Center with an option for virtual participation. For
instructions on how to provide oral testimony at the December 8, 2022 hearing, please visit the Tillamook County
Community Development homepage at https://www.co.tillamook.or.us/commdev for instructions and protocol or email
Lynn Tone, Office Specialist 2, at ltone@co.tillamook.or.us. The virtual meeting link will be provided at the DCD
homepage address as well as a dial in number for those who wish to participate via teleconference but are unable to
participate virtually prior to the evening of the hearing.
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Written testimony may be submitted to the Tillamook County Department of Community Development, 1510-B Third
Street, Tillamook, Oregon, 97141 prior to 4:00 p.m. on the date of the December 8, 2022, Planning Commission hearing. If
submitted by 4:00 p.m. on November 30, 2022, the testimony will be included in the packet mailed to the Planning
Commission the week prior to the December 8, 2022, hearing. Failure of an issue to be raised in a hearing, in person or by
letter, or failure to provide sufficient specificity to afford the decision-maker an opportunity to respond to the issue precludes
appeal to the Land Use Board of Appeals on that issue. Please contact Lynn Tone, Office Specialist 2, Tillamook County
Department of Community Development, ltone @co.tillamook.or.us as soon as possible if you wish to have your comments
included in the staff report that will be presented to the Planning Commission.

The documents and submitted application are also available on the Tillamook County Department of Community
Development website (https://www.co.tillamook.or.us/commdev/landuseapps) or at the Department of Community
Development office located at 1510-B Third Street, Tillamook, Oregon 97141. A copy of the application and related
materials may be purchased from the Department of Community Development at a cost of 25 cents per page. The staff
report will be available for public inspection on January 20, 2022. Please contact Lynn Tone for additional information
ltone @co.tillamook.or.us or call 1-800-488-8280 x3423.

In addition to the specific applicable review criteria, the Tillamook County Land Use Ordinance, Tillamook County Land
Division Ordinance, Tillamook County Comprehensive Plan, and Statewide Planning Goals which may contain additional
regulations, policies, zones and standards that may apply to the request are also available for review at the Department of
Community Development.

The Tillamook County Courthouse is handicapped accessible. If special accommodations are needed for persons with
hearing, visual, or manual impairments who wish to participate in the hearing, please contact 1-800-488-8280 ext. 3303, at
least 24 hours prior to the hearing in order that appropriate communications assistance can be arranged.

If you need additional information, please contact Lynn Tone, DCD Office Specialist, at 1-800-488-8280 ext. 3423 or email
ltone @co.tillamook.or.us.

Tillamook County Department of Community Development

Sarah Absher, CBO, CFM, Director
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REVIEW CRITERIA

SECTION 6.040: REVIEW CRITERJA:

Any CONDITIONAL USE authorized according to this Article shall be subject to the following criteria, where applicable:
(1) The use is listed as a CONDITIONAL USE in the underlying zone, or in an applicable overlying zone.
(2) The use is consistent with the applicable goals and policies of the Comprehensive Plan.

(3) The parcel is suitable for the proposed use considering its size, shape, location, topography, existence of improvements
and natural features.

(4) The proposed use will not alter the character of the surrounding area in a manner which substantially limits, impairs or
prevents the use of surrounding properties for the permitted uses listed in the underlying zone.

(5) The proposed use will not have detrimental effect on existing solar energy systems, wind energy conversion systems or
wind mills.

(6) The proposed use is timely, considering the adequacy of public facilities and services existing or planned for the area
affected by the use.

TCLUO SECTION 3.510: FLOOD HAZARD OVERLAY ZONE

(14) DEVELOPMENT PERMIT PROCEDURES
(b) Development Permit Review Criteria

(1) The fill is not within a Coastal High Hazard Area.
(2) Fill placed within the Regulatory Floodway shall not result in any increase in flood levels during the
occurrence of the base flood discharge.
(3) The fill is necessary for an approved use on the property.
(4) The fill is the minimum amount necessary to achieve the approved use.
(5) No feasible alternative upland locations exist on the property.
(6) The fill does not impede or alter drainage or the flow of floodwaters.
(7) If the proposal is for a new critical facility, no feasible alternative site is available.

Conditions of approval may require that if the fill is found to not meet criterion (5), the fill shall be removed or,
where reasonable and practical, appropriate mitigation measures shall be required of the property owner. Such
measures shall be verified by a certified engineer or hydrologist that the mitigation measures will not result in a
net rise in floodwaters and be in coordination with applicable state, federal and local agencies, including the
Oregon Department of Fish and Wildlife.
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Tillamook County Department of Community Development
1510-B Third Street. Tillamook, OR 97141 ) Tel: 503-842-3408

www.co.tillamook.or.us

CC OTH 00555831 2022 TR

Fax: 503-842-1819

OFFICE USE ONLY

PLANNING APPLICATION

Applicant O (Check Box if Same as Property Owner)
Name: AMCS LLC Phone: (206) 577-6684
Address: 410 Terry Avenue North

Date Stamp

Ety:-;- Seattle ‘State: WA Zip: o ClApproved [Denied
mail:subsea-interest@amazon.com; infrastructure-contract-notices@amazon.com Received by:

Property Owner Receipt #: _
Name: Astound Phone: (541) 760-9822 Eees: 'Nm :

it No:

Address: 151 E. Olive Street bl

. . 851-22. 00037 ¥ >LNG
City:  Newport State: OR Zip: 97365

Email: matthew.updenkelder@astound.com

Request: Request a Conditional Use approval to install a utility(submarine fiber optic cable) on a private lot (Lot 6200).
Please see attached narrative for more detail.
Type ll Type lll Type IV
[J Farm/Forest Review [J Appeal of Director’s Decision
Xl Conditional Use Review [J Extension of Time [ Appeal of Planning Commission

[ Variance [J Detailed Hazard Report

Decision

[J Exception to Resource or Riparian Setback [ Conditional Use (As deemed OJ Ordinance Amendment

[J Nonconforming Review (Major or Minor) by Director) [ Large-Scale Zoning Map

[J Development Permit Review for Estuary [J Ordinance Amendment Amendment
Development [J Map Amendment L] Plan and/or Code Text

J Non-farm dwelling in Farm Zone [J Goal Exception Amendment

[ Foredune Grading Permit Review

[J Neskowin Coastal Hazards Area

Location:

Site Address: 5195 Wi Ne Ma Rd, Cloverdale, OR 97112

Map Number: 055 11W 12 6200

Township Range Section Tax Lot(s)

Clerk’s Instrument #:

Authorization

This permit application does not assure permit approval. The applicant and/or property owner shall be responsible for
obtaining any other necessary federal, state, and local permits. The applicant verifies that the information submitted is
cc{n_wp}gg&@rgglg;:ate, and consistent with other information submitted with this application.

September 21, 2022 | 9:

Matt Updendeldor 9/22/2022
Eﬁmﬁ&%ﬁ{m.(ﬂequimd} s Date
[_DMJ' Slﬂnl
OZDARAE

Applicant Signature

Date

| Land Use Application Rev. 2/22/17
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Permit Narrative
Conditional Use Permit Application
Bifrost Submarine Cable Beach Manhole Installation — Tillamook County, Oregon

Project Description:

AMCS LLC (AMCS), an affiliate of Amazon Web Services (AWS), proposes to install the Bifrost Submarine Cable
System (or “Bifrost”), an ultra-high speed fiber optic cable telecommunication cable system providing large capacity
direct link between the continental U.S. (Oregon and California) and Asia (Singapore), crossing the Pacific Ocean via
Guam. The proposed installation and operation of this utility line has been designed to minimize impacts to air, water,
land, public facilities, beaches, dunes, and nearby residential properties. The cable would be trenched in the seafloor
where possible, landing via a horizontal directional drill (HDD) bore at 5611 Wi Ne Ma Road in Cloverdale, Oregon
(Figure 1). Upon landing, the cable would be fed into a newly installed upland beach manhole (BMH), and then from
the BMH into a local telecommunications conduit system via a short (235-foot [71.6-meter [m]) terrestrial conduit link
(Appendix 1).

The single HDD bore would start at the newly installed BMH located on a private lot (Lot 6200; Figure 2) and extend
to 4,100 feet (1,250 m) offshore. This bore would result in the placement of a 7-inch (18-centimeter [cm]) submarine
bare pipe for the Bifrost cable to feed through.

This HDD effort would provide the terrestrial-to-marine interface to minimize possible disturbances to the beach area
and nearshore environment. The HDD profiles would be at least 30 feet (9 m) below grade, in accordance with
Oregon State requirements, while also providing maximum protection to the cable in the surf zone (Appendix 2). It
would take approximately 4-5 weeks to complete the BMH installation and HDD activities, however, deviations from
standard operating pace, such as equipment breakdowns or delays in shipments, could add fo this fimeline. Upon
completion of the HDD operations, areas surrounding the BMH would be restored to pre-construction conditions.

The project has been sited away from residences to reduce potential construction-related impacts, with the nearest
residences being located approximately 500 feet (152 m) from the proposed drilling location (see Photolog).
Furthermore, any noise associated with the project would be dampened for beach users by the vegetation and dunes
located between the HDD equipment and the beach. While HDD does generate noise during operation, AMCS’
comprehensive research and planning would ensure the local community experiences minimal impact (if any) during
construction activities.

The HDD set up area on Lot 6200 would encompass 0.5 acres of vacant private property dominated by pastural
grasses with scrub/shrub along the dunes. Site preparations would include grading to install a new, underground
BMH. All proposed construction activities would be at or below grade:

1. For the BMH, approximately 12 feet (length) x 6 feet (width) x 7 feet (depth) (3.7m x 1.8m x 2.1m) would be
excavated, removing 20.1 cubic yards (yd®; 15.3 cubic meters [mq]) of fill. Any excess excavated material
would be disposed of offsite.

2. The temporary excavation for the HDD bore pit would measure approximately 6-feet (length) x 6-feet (width)
x 3-feet (depth) (1.8 m x 1.8 m x 0.9 m) requiring the removal of approximately 4 yd3 (3 m3) of material. The
bore pit would be backfilled with the excavated material upon installation of the BMH.

{l_ega{
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3. Upon completion of the BMH and conduit installation, the intent is to restore the site to its pre-construction
elevations and vegetation.
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TILLAMOOK COUNTY LAND USE ORDINANCE ARTICLE VI: CONDITIONAL USE REVIEW PROCEDURES AND
CRITERIA: '

SECTION 6.040: REVIEW CRITERIA

Any CONDITIONAL USE authorized according to this Article shall be subject to the following criteria, where
applicable:

1. The use is listed as a CONDITIONAL USE in the underlying zone, or in an applicable overlying zone.

Response:
Lot 6200 is located seaward of Highway 101 in Cloverdale, Oregon. The parcel is zoned as Recreation Management
Zone (RM). As per TCLUO 3.040 (2), the development request contains the following use that is PERMITTED
OUTRIGHT:

e TCLUO Section 3.040(2)(d): Utility lines, excluding power transmission lines.

2. The use is consistent with the applicable goals and policies of the Comprehensive Plan.

Response:
The proposed use of the site within the boundaries and applicable setbacks of the existing tax lot is consistent with
the applicable Goals and Policies of the Tillamook County Comprehensive Plan. The most applicable Goals are:

o (oal 6: Air, Water, Land
s  Goal 11: Public Facilities
¢ (oal 18: Beaches and Dunes

Goal 6: Air, Water, Land

The installation of the BMH and conduit from the BMH to Wi Ne Ma Road would use standard excavating equipment
(e.g., excavator), an HDD drill rig, and small diesel generators, that meet both State and Federal air quality
standards. As a result, the project would meet all applicable air quality standards.

The applicant has completed a thorough geophysical and geotechnical site investigation, consisting of a combination
of marine and terrestrial based surveys (Lot 6200) to improve understanding of the geology within the drill profile. As
part of this study, the potential impact to groundwater from the HDD activities was assessed. The report notes that
there are no surface waters onsite, and excluding the Pacific Ocean, there are no surface waters immediately
adjacent the project area. The findings of this geotechnical investigation are included as Appendix 3.

Note, also, that the methodology proposed for this HDD effort is consistent with the methodology outlined in the
Oregon Department of Environmental Quality's (DEQ) Groundwater Monitoring Well Drilling, Construction, and
Decommissioning (OAR 690-240-0035).

Based on the geotechnical study, the potential for the HDD to cause any impacts to the water, land on Lot 6200, or in
the adjacent area is low. The geotechnical study specifically concludes that:

o Inadvertent Return: The proposed plan of a 10-degree pipe installation angle within the site
soil conditions would make an inadvertent return highly unlikely. The contractor would

=
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continually monitor fluid pressures during drilling operations and adjust operations in the
event of fluid fluctuations.

e Ground-Borne Vibration: The risk of vibratory damage to adjacent buildings and
infrastructure located 500 feet or more from the HDD drill rig should be considered negligible.
We will maintain movable equipment and stationary equipment that generate vibration at
least 25 feet from any structure to maintain vibration levels well below the threshold values.

o Bentonite Mud: Bentonite is generally considered inert and approved by DEQ and the
Oregon Water Resource Department for use in different drilling applications, including as a
permanent plug to seal boreholes. An additive mixture will be needed to stabilize the mud in
the saltwater conditions.

o Bentonite Mud Dispersion: Drilling mud is intended fo remain within a narrow annulus of the
HDD borehole and will not migrate any significant distance within the surrounding soil media,
above or below groundwater.

o Surface Soil Stability: The site is not part of the active dune and beach shoreline, and the
property is well vegetated with grasses, shrubs, and trees, which significantly reduces the
susceptibility to wide-spread erosion across the property (see Photolog). Construction,
laydown and access areas requiring clearing of vegetation will be planned; the amounts and
exposures will be limited fo the practical extent possible and protected.

HDD would be utilized because it is widely considered the most environmentally friendly and preferred method of
construction; it has been used for decades with high levels of success. Ground disturbance is confined to the drill
entry site and the exit site, avoiding impacts to vegetation or sensitive habitats along the bore path. The bentonite
mud used during HDD operations would consist of non-toxic materials, predominantly water (92-94% of the mixture,
which would adhere to safe drinking standards) and bentonite (6-7%), a naturally occurring, nontoxic clay that is
commonly used in farming practices. Biodegradable additives (1% or less) would be used in the bentonite mud.
Safety data sheets (SDS) can be provided upon request. During typical operations, this bentonite mud would be fully
contained; it would only be released in the event of an unpreventable inadvertent return.

[n the event of an unavoidable inadvertent return of bentonite mud, it would be addressed as outlined in the
Inadvertent Return Contingency Plan (Appendix 4). Upon completion of installation operations, all materials and
equipment would be retrieved, and the site area would be cleaned, cleared, and returned to previous conditions.

In the unlikely event of a drill break or another scenario that requires project equipment to be abandoned under the
seafloor, potential impacts to the surrounding environment have been considered (Appendix 5). The applicant has
concluded that no adverse environmental, scenic, recreational, or economic impacts would result from a drill break or
the presence of any other remaining materials below the seafloor, nor is there a reasonably conceived scenario (e.g.,
earthquake, tsunami, long-term coastal erosion) that would expose the materials to the surrounding environment and
result in future impacts. For this reason, the recommended environmentally preferred alternative is to leave the
materials in place.

The steel bore pipe is designed to remain in the environment and protect the submarine cable and therefore has
long-term durability. According to the safety data sheets (SDS) for a steel bore pipe, the solid alloy is not expected to
migrate into sediments. Additionally, an internal plastic coating would further prevent corrosion. Eventually, the steel
would begin to react with oxygen and corrode in place. However, corrosion would occur at a very slow rate given the
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fow levels of oxygen and seawater at such depths. Furthermore, the pipe would be encased in hardened bentonite
mud, creating a shell around the metal and preventing migration to the seafloor or seawater. To the same degree that
a utilized bore pipe with cable would not affect the surrounding environment, an abandoned bore pipe would have no
effect.

The drill head and associated components are all solid metal pieces and would not be expected to migrate if
abandoned under the seafloor. If these components were broken down to their constituent parts, which would occur
over an indeterminate period of time, they would still be encased in the hardened mud borehole, preventing migration
to the seafloor or seawater, and therefore preventing impacts to water quality and natural resources.

Overall, all project materials are built for stability and durability and would not be expected to migrate fo any degree if
the project were forced to abandon them under the seafloor. There would be no impacts to any species from a drill
break incident due to the lack of an exposure route from the borehole to the ecological receptors. Any unexpected
construction incident and abandoned materials would be promptly reported to the appropriate agencies.

Although rare, sinkhole formation may occur due to ground vibrations from heavy equipment or HDD activities. These
voids are likely the result of sand collapsing into the space created by the removal of the guide casing used during
the installation of the permanent bore pipe that houses the submarine telecommunication cable. Induced sinkholes
are typically small, spanning only a few feet wide and deep.

If a sinkhole is detected, it would be addressed promptly (Appendix 5). Agencies would be notified within 24 hours of
when the sinkhole is detected, and corrective action would be taken as necessary. The area would be assessed for
additional voids, cavities, or sinkhole features under the beach. Prior to the start of any remedial action, the team
would create a clearly defined perimeter around the work area while still allowing free flow of public traffic along the
beach. A handheld compactor or a skid steer with a vibratory roller would be used to compact the beach sand
immediately following high tide while the sand is saturated to directly address closure of any spaces around the bore
pipe and eliminate the propagation of voids to the surface. Smaller (less than 3 feet [0.9 m] in diameter) sinkholes
may be filled in by hand. Even in the event of sinkholes developing, no long-term impacts are expected and, upon
completion of any corrective action, the beach is anticipated to return to pre-construction conditions. AMCS would
provide updates to OPRD staff if any additional sinkholes were observed in the future.

In recognition of the low-impact approach to installation of this utility line, we expect DEQ fo issue a Water Quality
Certification for the Bifrost Cable System. Furthermore, due to the project’s proximity to the beach, no groundwater
impacts would likely result from the HDD.

The projected timeline for construction is approximately 4-5 weeks. Activities on the site would include mobilization
and setup within the work area, earth excavation for the BMH, and a 1-2-week HDD boring effort. Typical
mobilization and demobilization construction traffic would include 5-6 semi-truck loads of equipment and materials,
including a water truck (daily), work pickup and utility vehicles (daily), fuel truck (every 2-3 days), and dump fruck
(every 2-3 days).

AMCS has worked closely with the Wi-Ne-Ma Christian Camp to ensure project activities are conducted at a time and
in a manner that minimizes disturbance to camp activities. Construction activities would occur during Tillamook
County-approved days and times and have been scheduled to avoid peak activities at the camp. Prior to
construction, signs would be posted notifying users of beach activities and scheduled days. Work would be
performed quickly and efficiently to minimize potential disturbances.

e
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A traffic impact analysis would be conducted prior to construction activities, and a traffic control plan would be
implemented prior to construction. The focal community would be notified of the project prior to construction activities
and the construction site clearly signposted. The project has been sited away from residences to reduce potential
construction-related impacts. Construction-related noise would be dampened for beach users because of the
vegetation and dunes located between the HDD equipment and the beach.

Goal 11: Public Facilities
The installation and operation of the proposed buried utility line would not impact any of the following Public Facilities
present in or around the community:
» Sewage Treatment
o  Solid Waste Disposal
e  Fire Protection
o  Public Schools
o Police Protection
e  Storm Drainage
e  Planning, Zoning, and Subdivision Control
e  Community Health
e  Energy Utilities
s  Community Government

Goal 18: Beaches and Dunes

Regarding Goal 18 {Beaches and Dunes), the County’s comprehensive plan indicates that Lot 6200 and the area
adjacent to it is classified as “Recently Stabilized Foredunes” (or “FD”). The applicant's geotechnical report confirmed
that the site is not part of an active dune or beach shoreline, and that the property is well vegetated with grasses,
shrubs, and frees, which significantly reduce the susceptibility fo erosion across the site. Construction activities would
be subject to an approved temporary erosion and sedimentation control plan (TESC), subject to best management
practices (BMPs). As a result, the risk of any impacts fo adjacent beaches and dunes would be low and monitored
through an approved construction management plan.

Upon completion of the BMH and conduit installation, the proposed use would be non-detrimental and non-invasive
to the adjacent established residential uses. The proposed use does not prohibit nor preclude the future use of the
parcel. Furthermore, the proposed use is consistent with the designations of the Oregon Territorial Seas Plan, Part 5.

3. The parcel is suitable for the proposed use considering its size, shape, location, topography,
existence of improvements and natural features.

Response:
The parcel is fully suitable for the proposed use as per criteria:

o Size, Shape Location: The proposed use meets all the regulations of a parcel within the RM Zoning
designation.

s Topography and Natural features: The parcel is relatively level and covered with vegetative ground,
shrub, and tree cover. The proposed area of construction minimizes impacts to trees and vegetation on the
lot; the BMH location is sited in a previously disturbed area with scattered pastural grasses (see Photolog).
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Post construction the site would be restored in grade and vegetated ground cover consistent with
surrounding land. Project infrastructure would be entirely contained below grade.

» Existing Improvements: The proposed use does not require the expansion of public services such as
water, sewer, and power. Construction equipment would utilize the paved Wi Ne Ma Road for access to the
site, however, upon completion, no additional demands on public infrastructure would be placed. AMCS and
their subcontractors would not need to visit the site regularly.

4. The proposed use will not alter the character of the surrounding area in a manner which
substantially limits, impairs or prevents the use of surrounding properties for the permitted uses
listed in the underlying zone.

Response:

Any (temporary) impacts of the proposed use are limited to the duration of instaltation of the BMH and the short
(approximately 235-foot [71.6-m]) terrestrial conduit link, both of which would be entirely confined within the
boundaries of Lot 6200. Entry and egress to the site would be from Wi-Ne-Ma Road and would not infringe on any
adjacent land uses. Typical mobilization and demobilization construction traffic would include 5-6 semi-truck loads of
equipment and materials, including a water truck (daily), work pickup and utility vehicles (daily), fuel truck (every 2-3
days), and dump truck (every 2-3 days).

The local community would be notified of the project prior to construction activities and the construction site clearly
signposted. The project has been sited away from residences to reduce potential construction-related impacts.

As the proposed use is entirely contained below grade, the character of the parcel would not be altered by the
proposed project. During construction, crews would be mindful of noise, sightlines, property line boundaries, and any
applicable vegetative buffers. Upon completion of the BMH installation, the site would be restored to pre-construction
conditions. Overall, the proposed project would not alter, limit, impair, or prevent the use of surrounding properties for
the permitted uses.

5. The proposed use will not have detrimental effect on existing solar energy systems, wind energy
conversion systems or windmills,

Response:
No solar energy or wind energy conversion systems exist in proximity to the site; therefore, none would be affected
by the proposed use.

6. The proposed use is timely, considering the adequacy of public facilities and services existing or
planned for the area affected by the use.

Response:

The proposed use is in response to the large demand for high-speed internet services worldwide. Bifrost would
connect AWS' U.S. West Coast region in eastern Oregon to its Asia Pacific region in Singapore, creating the largest
capacity high-speed transmission across the Pacific Ocean. This would support and accelerate the connectivity
needs of the two regions by providing seamless direct connectivity. The project would utilize the very latest fiber
optic cable technologies to assure extremely high reliability, low latency, network diversity, and long system life.
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Additionally, the project would employ a variety of local contractors during construction, bringing jobs to the
community.

The proposed subsea cable would not impinge on existing internet services in the area. Onward connectivity from Wi
Ne Ma Road to the Hillsboro area would be via an existing terrestrial fiber optic cable route. In the future, Astound
intends to construct a new terrestrial route using a mix of new and existing conduits within established ODOT ROW,
which would enable route enhancement for Bifrost between the landing and Hillsboro. There would be multiple
potential customers fo this new route, which would include providing and facilitating high-speed internet access to
rural residents and promote economic development both within the Tillamook region, as well as many remote areas
between Tillamook and Hillsboro, that are not currently connected.
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PHOTOGRAPHIC LOG: 1

Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01

Date: June 27, 2022

Direction of Photo:
West

Description:
General site conditions
of BMH location.

PHOTOGRAPHIC LOG: 2

Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01

Date: June 27, 2022

Direction of Photo:
West

Description:
Staging/OGBs site
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PHOTOGRAPHIC LOG: 3

Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01
Date: June 27, 2022

Direction of Photo:

Southeast

Description:

Entrance to BMH site,

facing Wi Ne Ma Road.

PHOTOGRAPHIC LOG: 4

Client name: Site Location: Project No.:

RTI Solutions Winema, Oregon 2108-RTI-01

Date: June 27, 2022

Direction of Photo:
Northeast

Description:

Cliffs adjacent the BMH
site. (Note: building in
picture is the BMH
property owners)
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PHOTOGRAPHIC LOG: 5

Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01

Date: June 27, 2022

Direction of Photo:
Southeast

Description:

Residences to the
southeast of the proposed
BMH location

PHOTOGRAPHIC LOG: 6

Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01

Date: June 27, 2022

Direction of Photo:
North

Description:
Beach adjacent the
BMH location
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Date: June 27, 2022

Direction of Photo:
‘West

Description:
Beach adjacent the
BMH location

PHOTOGRAPHIC LOG: 7
Client name: Site Location: Project No.:
RTI Solutions Winema, Oregon 2108-RTI-01

PHOTOGRAPHIC LOG: 8

Client name: Site Location:
RTI Solutions Winema, Oregon

Date: June 27, 2022

Direction of Photo:
South

Description:
Beach adjacent the BMH
location
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Project No.:
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DESCRIPTION OF PROJECT COMPONENTS
Introduction

The proposed Bifrost Subsea Cable Project (Project) includes the installation of a
submarine fiber optic cable with state waters in the Pacific Ocean, making landfall and
connecting to a Cable Landing Station (CLS) in Winema, Oregon. The Project is
described herein and includes both terrestrial and marine components. This project
implementation will include both marine and terrestrial works as described herein.

Terrestrial Project Components

The following terrestrial Project components will be needed on land above the ordinary
high-water mark:

o Cable Landing Site. The fiber optic cable coming from the ocean would land in a
vacant area lot on the Wi-Ne-Ma Christian Camp (Lot 6200). Approximately 0.5-
acre of space will be needed to stage the various activities necessary to complete
the terrestrial portions of the work.

e Landing Pipe (LP). One landing pipe, approximately 6 to 7 inches in diameter and
4,100 feet in length, will be installed from the beach manhole (BMH) to offshore
using the horizontal directional drilling (HDD) construction method. Using HDD
methods allows the LP to be installed below the beach and surf zone and out into
the ocean without surface disturbance along the alignment. The HDD process
utilizes a large bore machine to drill a bore hole, starting at the ground surface,
down to a depth of at least 30 feet, then leveling off until it needs to be guided back
up to the ocean floor.

o Beach Landing Manhole. A buried BMH, also known as a landing manhole, will be
installed at the landward end of the LP once it is installed. The BMH will serve as
the access point to the LP and contain the splice between the marine fiber optic
cable system and the terrestrial system. It will also provide access to the landing
pipe for maintenance-related activities. An excavator will be used to excavate the
hole into which the BMH will be placed. Once installed the BMH will be completely
buried with only an access lid visible at ground level.

o Ocean Ground Bed (OGB). Since the fiber optic cable will be energized, it will need
to be grounded. The OGB will be installed near the BMH on Lot 6200. The OGB
system will consist of four to six ground anodes placed in a row and be connected
by a ground cable to the CLS. Using an auger bit attached to an excavator, a hole
approximately 12-inch in diameter, will be drilled into the ground to a depth of
approximately 30 feet below surface. A grounding anode will be installed into the
hole and connected back to the BMH. This would be repeated for each anode.
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e Underground Conduit System. An underground conduit approximately 235 feet in
length, will connect the BMH to a telecommunications conduit system along
Winema Road. This underground conduit system will be a conduit bundle
(approximately 8 to 10 inches in diameter) buried at least 3 feet deep using
standard utility trenching methods.

e Cable Landing Station. A CLS is needed to support the submarine fiber optic cable.
The CLS will be located approximately one-half miles from the BMH, near the
intersection of Winema Road and Highway 101. The CLS will house power
generation, telecommunications and ancillary equipment needed to operate the
marine cable. From here, the telecommunications traffic will be connected into the
broader telecommunications network with onward connectivity to major
metropolitan areas such as Hillsboro.

Marine Project Components

The marine components include the LP and the submarine fiber optic cable.

¢ Landing Pipe (LP). The LP begins on land and ends in the ocean. It is addressed
under the terrestrial section above.

» Marine Fiber Optic Cable. The marine fiber optic cable will be buried beneath the
seafloor to a depth of approximately 3 to 5 feet while on the Continental Shelf.
Beyond the shelf, the cable is laid directly on the ocean floor. The cable on the
shelf will measure approximately 1- to 1.5-inches in diameter and consist of the
fiber optic cores, a copper conductor, stainless steel strength members, and
waterproofing. The cable will be installed using either a plow or remote operated
vehicle (ROV):

o Cable Plowing: Most of the cable will be installed using a plow. The plow is
supported by four skids that rest on the ocean floor. As the plow is towed
by the cable ship, a plow shank on the back of the plow slices a furrow into
the ocean floor to a depth of approximately three to five feet. The fiber optic
cable is installed immediately behind the plow shank and into the plow
furrow.

o Remote Operated Vehicle: For areas where the plow cannot operate, the
cable is buried using an ROV. The ROV is tethered to the cable ship and is
placed on the ocean floor directly over the cable. The ROV tracks along the
cable under its own power and uses water jets to bury the cable.
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Appendix 2
Engineering Designs
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—— —— —— TEMPORARY STAGING AREA

CONTRACTOR IS RESPONSIBLE FOR CALLING OREGON B11 AT LEAST 48 HOURS PRIOR TO ANY EXCAVATION AND FOR
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RIGHT OF WAY INFORMATION SHOWN IS APPROXIMATE.

ALL EXCAVATIONS AND WORK IN CONFINED SPACES SHALL BE PERFORMED IN ACCORDANCE WITH CURRENT OSHA
REQUIREMENTS AND REGULATIONS.

THE CONTRACTOR SHALL COMPLY WITH ALL REQUIREMENTS OF THE VARIOUS PERMITS OBTAINED FOR THE PROJECT.
MAINTAIN 36" MINIMUM CLEARANCE OVER OR UNDER WATER, STORM & SANITARY SEWERS.

THE CONTRACTOR SHALL BE RESPONSIBLE AT ALL TIMES FOR THE MAINTENANCE OF STREETS AND OTHER UTILMES
AFFECTED BY CONSTRUCTION OPERATIONS, DEBRIS AND RUBBISH SHALL NOT BE PERMITTED TO ACCUMULATE, AND ALL
PREMISES SHALL BE MAINTAINED IN A NEAT AND WORKMANLIKE CONDITION.

THERE SHALL BE ADEQUATE VEHICLE AND PEDESTRIAN ACCESS FOR INGRESS AND EGRESS FROM THE PROPERTIES
ADJACENT TO THE PROJECT AT ALL TIMES.

DURING NON—-WORKING HOURS, THE CONTRACTOR SHALL KEEP THE EXISTING TRAFFIC LANES CLEAR FOR TRAFFIC WITHO
INTERFERENCE FROM HIS OPERATIONS INCLUDING ALL APPROACHES AND INTERSECTIONS.

THE REQUIREMENTS OF THE OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) APPLY TO ALL EXCAVATION, TRENCHING, AND

DITCHING OPERATIONS ON THIS PROJECT. ALL TRENCHES FOUR (4) FEET IN DEPTH SHALL BE SHORED IN COMPLIANCE
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STREET AREA EXCAVATIONS, SLOPING TO THE ANGLE OF REPOSE WILL BE PERMITTED ONLY IN NON—CRITICAL,
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NO TRENCH OR EXCAVATION IN PUBLIC RIGHT OF WAY SHALL BE LEFT OPEN OVERNIGHT OR UNATTENDED.

ANY STREETS OR SIDEWALKS DISTURBED BY CONSTRUCTION SHALL BE REPAIRED OR REPLACED AND THE SURROUNDING
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Appendix 3
Site Specific Geotechnical Report
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GEOTECHNICAL INVESTIGATION REPORT
OFFSHORE CABLE LANDING
HORIZONTAL DIRECTIONAL DRILL INSTALLATIONS
WINEMA BEACH, OREGON

August 10, 2022

Copyright 2022 Kleinfelder
All Rights Reserved

NATED REPRESENTATIVES MAY USE THIS DOCUMENT AND ONLY FOR THE SPECIFIC
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| KLEINFELDER

\/ Bright People. Right Solutions.

August 10, 2022
Project No. 20230058.001A

Mr. Chris Brungardt
RTI Solutions, Inc.
7 Turtleback Lane

Westport, CT 06880

Subject: Geotechnical Investigation Report
Offshore Cable Landing
Horizontal Directional Drill Installations at Winema Beach
Cloverdale, Oregon

Dear Mr. Brungardt:

Kleinfelder is pleased to present the results of a geotechnical investigation for the proposed cable
duct installations that are part of the offshore cable landing project at Winema Beach near
Cloverdale, Oregon. The new cable ducts are planned to be installed using horizontal directional
drill (HDD) techniques.

The purpose of this study was to evaluate the subsurface conditions near the proposed trenchless
installation alignments to characterize the subsurface materials likely to be encountered during
HDD drilling. At this time, a pipeline alignment has not been finalized. Therefore, Kleinfelder has
prepared a conceptual bore profile for HDD and completed appropriate analyses to evaluate a
constructable bore path for this cable landing. Based on our evaluation of the data discussed in
this report, it is our professional opinion that the proposed cable landing installation should be
feasible provided the geotechnical recommendations presented are incorporated into design and
construction. The primary geotechnical design and construction issue associated with the project
is the presence of clean sands, gravels, cobbles and boulders above the bedrock surface that
may cause instability in the borehole and difficult drilling conditions. The designer(s) and
contractor(s) should be aware this issue and all other subsurface conditions as they will affect
design and construction, as described herein.

20230058.001A/FRE22R 143767 Page ii of v August 10, 2022
© 2022 Kleinfelder www.kleinfelder.com
KLEINFELDER 3649 W. Holland Ave. Suite 105, , CA 93722 p| 559.486.0750 f] 559.442.5081
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{ KLEINFELDER

\‘_;-, it Solutions,
Kleinfelder appreciates the opportunity to provide services for this project. If you have questions
regarding this report, please contact the undersigned.

Respectfully submitted,

KLEINFELPER, INC.

| ~
{ LR r /A
. \ ) A 2477 /N

| I | 4 | < - J A
\_"-’ J f ‘ = !

TyIAr S. DeSouza
Project Engineer / Project Man

4

enneth G. Sorensen Samuel Rs;Christie, PE, GE
Sr. Principal Geotechnical Engineer Principal Geotechnical Engineer
20230058.001A/FRE22R 143767 Page iii of v August 10, 2022
© 2022 Kleinfelder www.kleinfelder.com
KLEINFELDER 3649 W. Holland Ave. Suite 105, , CA 93722 p|559.486.0750 f| 559.442.5081
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1 [INTRODUCTION

1.1 GENERAL

This report presents the results of a geotechnical investigation conducted for the proposed cable
duct installations for the offshore cable landing project at Winema Beach near Cloverdale,
Oregon. The purpose of this investigation was to evaluate the subsurface conditions near the
project alignment and to characterize the subsurface materials likely to be encountered during
trenchless construction activities. The approximate location of the cable landing alignment is

shown on Figure 1, Site Vicinity Map.

This report includes our recommendations related to the geotechnical aspects of project planning,
design, and construction of the proposed trenchless cable landing installation. Conclusions and
recommendations presented in this report are based on the subsurface conditions encountered
at the locations of the explorations at the project site and geophysical surveys performed along
the alignment. Recommendations presented herein should not be extrapolated to other areas or

used for other projects without our prior review.
1.2 PROJECT DESCRIPTION

Kleinfelder understands that the proposed project includes the installation of a cable landing at
Winema Beach, Oregon. It is proposed to install 2 or more cable ducts from the shore housing
(Manhole) to about 4,000 feet out to sea using HDD techniques. In this case, the hollow steel drill
rods used for HDD will be left in place for use as conduits, so there is no reaming or hole opening
once the pilot hole is drilled. The HDD bottom hole assemblies (BHAs) will be removed once the
bores exit. This does not require pulling in of conduit after the bore is drilled. After removal of the
BHAs, the cables will be pulled into the open drill rod conduits.

1.3 SCOPE OF SERVICES

As authorized by RTI Solutions Inc., our scope of services included providing a report with the

following items:

e A description of the proposed project, including a site vicinity map and a site plan showing
the location of the subsurface explorations and proposed entry and exit points for the HDD

alignments.
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A description of the site geologic setting and potentially adverse geologic hazards that
could impact the project such as soil liquefaction, ground shaking and ground rupture due

to earthquake activity.

» A site geology map along the proposed HDD crossing alignment depicting the anticipated
geologic conditions as revealed by the boring and geophysical investigations.

e A description of the site surface and subsurface conditions encountered during the field
investigation, including boring logs

o A summary of the field exploration and laboratory testing programs

» Analysis of the potential for hydraulic fracturing and inadvertent fluid releases from the
HDD bore

» Recommendations related to the geotechnical aspects of HDD including:

Anticipated drilling conditions

Soil characteristics, bit, and tool selection

Drilling fluid considerations including effects of saline water
Solids and fluid volume

Equipment support

Recommendations for control of inadvertent fluid releases and related contingency
planning

o 0o o0 O O ©

e Recommendations for Contractor selection and pre-bid services
e Appendices with logs of borings and laboratory test results

e Appendix including finding of geophysical work.
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2 FIELD INVESTIGATION AND LABORATORY TESTING

2.1 SITE DESCRIPTION

The proposed cable landing alignment is located adjacent to Winema Beach, west of Highway
101 in Cloverdale, Oregon. The proposed entry point for the HDD and manhole is located in a
private lot north of Winema Road, east of the beach foredune. The alignment will run in a
southwesterly direction from the manhole area and extend offshore underneath the Pacific Ocean
for about 4,000 feet before reaching the pipe exit point. The topography is generally flat to gently
rolling near the foredune located between the beach and manhole location. This area has the
highest ground surface elevation along the alignment. From the foredune, the ground slopes away
to the west. The project location is shown on Figure 1.

2.2 FIELD EXPLORATION PROGRAM

The field exploration program included both terrestrial and over-water explorations, as discussed
below. The terrestrial field exploration program was conducted between May and June, 2022, The
exploration program included drilling one (1) geotechnical boring at the proposed manhole
location and conducting a geophysical survey, including MASW, ERT, and downhole seismic
surveys. These exploration locations are shown on Figure 2, Exploration Location Map. Daily field
report logs and available exploration equipment specification and/or calibration sheets are shown
in Appendices A & B, respectively.

2.2.1  Exploratory Boring

The subsurface conditions at the site were explored on May 16" through 19, 2022 by drilling one
(1) boring utilizing a CME-75 truck-mounted drill rig equipped for mud rotary drilling and rock
coring techniques. The boring was drilled near the proposed cable landing manhole location to a
depth of approximately 151°% feet below the ground surface. Further, upon completion of the
boring, downhole seismic testing was completed within the boring. This survey method is
discussed in further detall in Section 2.2.3 below.

The boring was located in the field with a GPS unit, as well as visual sighting and/or pacing from
existing site features. Therefore, the location of the boring shown on Figure 2 should be

considered approximate and may vary slightly from those indicated.
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A Kleinfelder professional maintained a log of the boring, visually classified the soils encountered
according to the Unified Soil Classification System (American Society for Testing and Materials
International [ASTM] D2488 visual-manual procedure) and obtained samples of the subsurface
materials. Kleinfelder field personnel also completed logs of the bedrock by visually classifying
the types of rock encountered according to the Rock Classification Systems for Engineering
Purposes (American Society for Testing and Materials International [ASTM] STP984-EB visual-
manual procedure) and obtained relatively undisturbed rock core samples. A Soil Description Key
is provided on Figure C-2. A Rock Description Key is provided on Figure C-3. The boring log is
presented on Figure C-4.

2.2.2 Sampling Procedures

Relatively undisturbed samples were obtained from the borings at selected depths by driving a
2.5-inch inside diameter (1.D.), split-barrel, California sampler containing stainless steel and brass
liners into undisturbed soil with a 140-pound automatic hammer free-falling a distance of 30
inches. The California sampler was in general conformance with ASTM D3550. Soil sampled
using this method may have experienced some minor disturbance due to hammer impact,
retrieval, and handling. Disturbed samples were also obtained at selected depths by driving a 1.4-
inch I.D. Standard Penetration Test (SPT) sampler into undisturbed soil with a 140-pound
automatic hammer free-falling a distance of 30 inches. The SPT sampler was in general
conformance with ASTM D1586. The rock core samples were obtained from the boring using a
NQ core bit with a borehole diameter of 3.0 inches.

Blow counts were recorded at 6-inch depth intervals for each driven sample attempt and are
reported on the logs. Blow counts shown on the boring logs have not been corrected for the effects
of overburden pressure, rod length, sampler size, or hammer efficiency. Sampler size correction
factors were applied to estimate the sample apparent density noted on the boring logs. The
consistency terminology used in soil descriptions for cohesive soils is based on field observations
(see Figure B-2). Disturbed soil samples and relatively undisturbed rock samples obtained from
the boring were packaged and sealed in the field to reduce moisture loss and disturbance and
returned to our laboratory for further testing. After the boring was completed, it was backfilled with
neat cement grout.

The boring location was intentionally offset from the proposed HDD alignment in order to reduce
the risk of creating a preferential conduit for inadvertent return of drilling fluid to the ground surface
during HDD drilling operations. Upon completion, the boring was abandoned by placing a cement

and bentonite grout mix from the bottom of the hole to the ground surface using tremie methods.
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Following grouting, the boring was covered with native soil. The HDD contractor should monitor

the exploration borehole location for fluid returns during HDD drilling.

Photographs of the samples recovered were taken in the field during the drilling program. A
compitation of the sample photos taken in the field are provided in Figures C-5 to C-19.

2.2.3 Onshore Geophysical Survey

A geophysical survey was performed onshore between May 16" and 18", 2022 and June 11® by
Global Geophysics of Redmond, Washington. Geophysical survey methods, including
Multichannel Analysis of Surface Waves (MASW), Electrical Resistivity Tomography (ERT) and
Downhole Seismic Survey, were utilized along the terrestrial portion of the HDD alignment to
evaluate the depth to bedrock and to characterize soil and rock stiffness and excavation
characteristics. The MASW method determines variations in surface wave velocities with
increasing distances and wavelengths. The data from these measurements are used to model
the shear waves velocities of the subsurface. This information can then be used to infer rock/soil
types, stratigraphy and soil conditions. The ERT maps differences in the electrical properties of
geologic materials. These differences can result from variations in lithology, water content, pore-
water chemistry, or voids. The seismic downhole method provides a designer with information
pertinent to the seismic wave velocities of the materials in question. The S-wave velocities are
directly related to important geotechnical properties such as of Poisson’s ratio, shear modulus,
bulk modulus, and Young’s modulus.

The results of the ERT and the shear wave velocity measurements were used along with soll
boring and geologic data to characterize the site for geotechnical desigh. Resulis of the
geophysical survey are provided in Appendix E of this report.

2.2.4 Offshore Geophysical Survey

An offshore geophysical survey was performed between July 7" and 9™ by Global Geophysics.
The geophysical survey methods for the offshore section of the alignment included ERT and
overwater profiling. These methods were used to evaluate the depth to bedrock and characterize
soil and rock characteristics. The offshore ERT is performed in a similar manner as the terrestrial
survey, however the measured values are much lower in sea water due to large current output.
Overwater Profiling provides a continuous subsurface image of the seabed, the underlying
stratigraphy and major structure features in the bedrock.

In general, higher resistivity readings indicate finer-grained and/or clayey material in soil or rock.
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The results of the offshore ERT and overwater profiling are provided in Appendix E of this report.

2.3 LABORATORY TESTING

Laboratory tests are currently being performed on selected samples recovered from the boring to
evaluate physical and engineering properties. The geotechnical laboratory testing program

includes the following tests:

o Unit Weight (ASTM D2937)

e Moisture Content (ASTM D2216)

e Percent Finer Than No.200 Sieve (ASTM D1140)

e Sieve Analysis (ASTM D6913)

o Atterberg Limits (ASTM D4318)

e Uniaxial Compressive Strength of Intact Rock (ASTM D7012 Method C)

Unit weight, moisture content, percent passing the No. 200 sieve, and Atterberg limits results are
summarized on the boring logs presented in Appendix C. The results of all laboratory tests are

included in Appendix D.
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3 SITE CONDITIONS

3.1 REGIONAL GEOLOGY

The site is located within the Coast Range geologic province of Central Oregon. Along the west
margin of Oregon, the oceanic Juan de Fuca Plate is undergoing subduction by the continental
North American plate along the Cascadia Subduction Zone, located offshore approximately 70
miles to the west of the site. The Cascadia Subduction Zone extends south from Queen Charlotte
Sound in British Columbia, through Washington and Oregon, terminating at the Mendocino Triple
Junction in Northern California. The basement rock in the central portion of this province consists
dominantly of the Siletz Terrane (Siletz River Volcanics), an accreted island arc composed
dominantly of early Eocene age (approximately 50 to 56 million years old) pillow basalt, volcanic
breccia with interbedded sedimentary units. Subsequent to accretion of the Siletz Terrane, the
Cascadia Subduction Zone shifted westward, generating a volcanic arc across the eastern two
thirds of the state. Volcanism continued throughout the Oligocene and Miocene epochs
(approximately 34 to 5 million years ago), depositing abundant volcanic flows along with
interlayered lake and river deposits throughout the area. Concurrent with, and following
conclusion of the volcanism, the forearc basin west of the shoreline infilled with oceanic
sedimentary deposits. The Cascadia Subduction Zone has created a compressional tectonic
regime, resulting in regional uplift east of the subduction zone. This regional uplift in concert with
eustatic sea level change has exposed the forearc oceanic sediments throughout much of the
Coast Range province. In the vicinity of the site, the deposits are overlain by and/or juxtaposed
with mid to late Tertiary age (approximately 40 to 2.6 million years old) volcanic and non-marine
deposits, and by younger Quaternary (approximately 2.6 million years old to present day)

landslide, colluvial, alluvial, dune and beach deposits.
3.2 SITE GEOLOGY

Geologic mapping compiled by the USGS (Snavely et al, 1996) presents the surficial site geology
as Holocene and Pleistocene aged beach and dune sands. The underlying bedrock at the
crossing location is mapped as basaltic sandstone of the Alsea Formation. The native soils and
bedrock encountered at the site during our field investigation are consistent with published
geologic mapping. The Geology Map can be seen in Figure 3 and detailed description of the soils

and bedrock encountered in our boring is contained on the boring log in Appendix C of this report.
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3.3 SEISMICITY AND FAULTING

Hazard mapping completed by the Oregon Department of Geology and Mineral Industries
indicates that the proposed crossing location is in an area of earthquake hazards, specifically
ground shaking. The Cascadia fold and fault belt is located approximately 2% miles west of the
project site. The site is expected to experience very strong to severe ground shaking during a
seismic event. Discussion of associated liquefaction and lateral spreading potential at the site is
discussed in Section 4 below.

3.4 SUBSURFACE CONDITIONS

The following descriptions provide a general summary of the subsurface conditions encountered
during the field exploration program, as well as detailed descriptions of the conditions at the
crossing location. For more detailed descriptions of the actual conditions encountered at specific
boring locations, refer to the boring logs presented in Appendix C.

Based on information gathered from the boring, geophysical survey, and geologic review, the site
subsurface conditions are generally consistent with the mapped surficial geology referenced in
the site geology section of this report. At Boring B-1, located just north of the proposed cable
landing manhole, surficial soils consist of medium dense sands in the upper 20 feet, which were
then underlain by dense poorly-graded gravels fo a depth of about 38 feet. Very dense sands
were then encountered to a depth of 60 feet before transitioning to sandstone bedrock to the
boring termination depth of about 15174 feet.

The MASW survey performed onshore indicates approximately 50 to 70 feet of overburden
material underlain rock with a shear wave velocity of approximately 1,400 to 2,100 feet per second
(fps). Based on the geophysical results of the survey line, the overburden and bedrock transitional
zone is generally more gradual, occurring over a vertical distance of approximately 20 to 40 feet.

The onshore ERT results suggest a similar thickness of overburden, approximately 55 to 70 feet.

The results of the offshore geophysical survey indicate approximately 35 to 50 feet of overburden
material along the alignment underlain by the basal sandstone layer. Additionally, the ERT results
show variation in resistivity of the basal layer which could indicate changes in lithology such as
density or composition of the rock along the alignment.

it should be noted that interbedded lenses of cobbles and boulders up to 18 inches across were
encountered within the gravel layer found between approximately 20 feet to 38 feet below the

ground surface within Boring B-1. Caving and/or fluid loss conditions were not noted during drilling
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within this layer but are common occurrences during HDD construction in such conditions. It is
not known if this layer persists along the entire alignment. Further discussion on the impact of

these conditions with regard to HDD design and construction is provided in Section 4.
3.5 GROUNDWATER CONDITIONS

Groundwater levels at the site were about 11 feet below the ground surface during the drilling of
Boring B-1. It is possible that groundwater conditions at the site could change due to variations in
sea tides, or other factors not apparent at the time the explorations were performed.
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4 DISCUSSIONS, CONCLUSIONS AND DESIGN CONSIDERATIONS

4.1 GENERAL CONCLUSIONS

Based on our geotechnical investigation and evaluation of the data discussed in this report, it is
our professional opinion that the proposed trenchiess crossing should be feasible provided the
geotechnical recommendations presented in this report are incorporated into design and
construction. Conclusions and recommendations for trenchless design and construction are

provided below.

4.2 LIQUEFACTION AND LATERAL SPREADING POTENTIAL
4.2.1 Liquefaction

Liquefaction describes a condition in which saturated soil loses shear strength and deforms as a
result of increased pore water pressure induced by strong ground shaking during an earthquake.
Dissipation of the excess pore water pressures will produce volume changes within the liquefied
soil layer, which causes settlement. Factors known to influence liquefaction potential include soil
type, structure, grain size, relative density, confining pressure, depth to groundwater and the
intensity and duration of ground shaking. Soils most susceptible to liquefaction are saturated,
loose sandy soils, and low plasticity clays and silts. If liquefaction occurs, structures above the
liguefiable layers may undergo settlement.

For layers that meet the compositional criteria, liquefaction triggering (factor of safety) analyses
were performed using methodologies proposed by Youd et al. (2001), Cetin et al. (2004), and
Idriss & Boulanger (2006, 2008). The analyses utilized sample blow count data from the rotary-
wash borings drilled for this study. In order to perform liquefaction analysis, estimates of
earthquake magnitude and peak ground acceleration (PGAw) are needed. Using the U.S.
Geological Survey (USGS) interactive deaggregation website, the modal earthquake magnitude
Mw = 9.1 was estimated. It should be noted that the simplified liquefaction triggering analysis is
valid for earthquake magnitudes of My, = 8.5 or less and therefore a Magnitude of My, = 8.5 was
used in the simplified analysis. The peak ground acceleration (PGAwm) value for our analyses was
calculated based on Equation 11.8-1 in Section 11.8.3 of ASCE 7-16 for the Risk-Targeted
Maximum Considered Earthquake (MCER). The PGAw value was calculated using the US Seismic
Design Maps application assuming a Site Class C. The calculated PGAw value is 0.88g for the

MCEr.
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The results of the liquefaction analysis and shear wave velocity measurements indicate the

potential for liquefaction at the site is low.
4.2.2 Lateral Spreading

Lateral spreading is a term describing the permanent deformation of sloping ground that occurs
during earthquake shaking as a result of soil liquefaction. This typically occurs on sloping ground
and adjacent to free faces such as river or canal banks. Based on the conditions encountered in
the boring, the risk of lateral spreading deformation affecting the conduit due to a design-level
earthquake is characterized as low due to the absence of liquefiable soils and the relatively level

ground surface.
4.3 HDD CONSIDERATIONS
4.3.1 General Discussion

The proposed HDD alignment is currently planned to be approximately 4,000 feet fong. Kleinfelder
created a conceptual profile (shown on Figure 4a), which considers the HDD profile to cross
primarily through the sandstone. This preliminary profile utilizes the stationing and approximate
topographic and bathymetric survey data provided by Global Geophysics in the geophysical
survey report in Appendix E. Based on our review of the pipeline alignment, subsurface
conditions, and our preliminary inadvertent returns analysis, the HDD bore path appears
technically feasible. However, there are several design and constructability issues that should be
addressed. Discussion of these issues can be found in the sections below.

4.3.2 Anticipated Drilling Conditions

As stated previously, presence of coarse gravel to cobble-sized material with probable boulders
increases the risk of loss of circulation and difficulty advancing the drill string during drilling in
these materials. The installation of conductor casings extending through these large granular
near-surficial soils could help to mitigate these issues. The Contractor should ultimately determine
means and methods of construction. When driving external casings, the contractor should be
prepared with appropriate contingency plans, including remedial actions (e.g., having multiple
casing sizes on hand, lead sections with reinforcement or cutting edges, concentric auger
assemblies, etc.), to install the casing through the coarse gravel to probable boulder sized

materials encountered in the boring.
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Mud motors will be needed in the very dense sands and gravels, and within the sandstone rock
unit. The soil and rock conditions encountered in the exploratory boring is shown on the boring
log in Appendix C. The Contractor should carefully evaluate the ground conditions identified in
this report and should use means and methods including drilling fluid additives and drill bits that
are appropriate for these ground conditions.

4.3.3 Drill Bit Selection

Drill bits should be selected based on anticipated subsurface conditions and previous experience.
The drilling contractor should be prepared with a variety of bits that have worked well in similar
soil and rock conditions. The use of mud motors should be considered in soils with Standard
Penetration Test blow counts exceeding 50 blows per foot. The radius of the pilot hole curves
should be no less than 1,000 feet to accommodate the use of a mud motor unless the
characteristics of the mud motor that will be used during construction allow for a tighter turning
radius.

4.3.4 Steering

The density and consistency of soils encountered at the proposed crossing site were variable and
would be expected to cause difficult steering conditions for HDD drilling. The use of conductor
casings advanced through the upper soils will help to reduce risk associated with steering or

maintaining tangent through the large granular materials encountered.

The sandstone bedrock at the proposed crossing includes an upper, decomposed zone
encountered in Boring B-1. In general, degree of weathering, and strength (including potential
anisotropic rock strength, or differing strength in vertical vs horizontal direction) will be variable
along the bore path as geometry transitions between tangents, vertical and horizontal curves.
Localized, “mixed face” or transition conditions may result at the drill head and cause difficulty in

steering or maintaining a tangent.

4,3.5 Borehole Instability

The surficial poorly graded sands and underlying poorly-graded gravels may be prone to instability
in the HDD borehole. As recommended previously in Section 4.3.2, the use of conductor casing
installed through these soils will mitigate these concerns. The materials appear to become denser
at a depth of about 20 feet. We suggest that be considered when evaluating casing needs. The
contractor should carefully evaluate the subsurface conditions identified in this report and should

use means and methods including drilling fluids appropriate for these ground conditions.
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4.3.6 Loss of Circulation

Loss of circulation and/or fluid loss typically occurs when the drill bit encounters large interstitial
pore spaces in coarse soil materials (i.e., gravels, cobbles and boulders). Loss of returns is
recognized by a decrease of drilling fluid returns, or a drop in drilling fluid pressure. If interstitial
pore spaces are small or discontinuous, they may fill with solids contained in the drilling fluid
returns as drilling progresses beyond them. Once the pore spaces are filled, fluid will return up
the bore hole again and fluid pressure will increase until another gravel layer is encountered. If
open-graded layers are continuous to the surface, drilling fluid may inadvertently return to the

surface.

As shown on the boring log in Appendix C, surficial layers of loose poorly graded sand and
underlying poorly graded gravels with varying amounts of sand, cobbles and boulders were
encountered near the proposed HDD entry point in the upper 40 feet. The use of conductor casing
installed through these soil layers will help to mitigate the risk of loss of circulation in these

materials.

The consolidated rock units that were encountered consist primarily of sandstone. During our
exploration program, the rock was cored to a depth of approximately 151 feet. The rock was
generally slightly fractured with some joints and bedding planes. RQD values were variable (31%
to 100%) due to the variable rock strength, weathering, and mechanical disturbance along the

horizontal bedding planes due to the drilling process.

The drilling contractor should be prepared with drilling fluid additives to address the potential for
loss of circulation in the consolidated rock. Some small lenses of granular material or fractures
within the rock may be encountered, resulting in temporary loss of circulation or fluid loss. Larger
gravel layers or bedrock fractures may present greater difficulty in maintaining circulation. Product
data sheets and Material Safety Data Sheets for loss of circulation materials should be submitted
to the owner for approval by jurisdictional regulators prior to mobilization.

4.3.7 Drilling Fluid Construction Considerations

An appropriate drilling fluid mix is necessary to maintain a clean borehole and reduce the potential
for borehole instability issues which can result in poor drilling returns and partial or complete
plugging of the borehole. This results in higher fluid pressures within the bore and can lead to
hydraulic fracturing and inadvertent fluid returns o the ground surface. Furthermore, hydraulic
fracturing is likely to occur near the bore exit point as the drill bit approaches the ground surface.

This is a common risk of HDD and countermeasures should be in place to mitigate this condition.
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A proper drilling fluid pressure should be maintained throughout the entire length of the bore and
should be reduced as much as practical near the exit point. A pressure sensing sub several feet
behind the drill bit can be used to monitor drilling fluid pressures in the bore hole and compare
them to the maximum predicted allowable pressures. This can be used to help avoid inadvertent
fluid releases. The pressure sub provides real-time monitoring of fluid pressures within the
borehole and is useful in detecting a spike in drilling pressure that may result from a borehole that
is not well cleaned and/or becomes blocked with the drilling solids. Furthermore, the pressure
data allows the driller to understand when modifications to the drilling method may be needed to
avoid a fluid release.

4.3.8 Inadvertent Returns of Drilling Fluid

Hydraulic fracturing occurs when borehole pressure causes plastic deformation of the soil
surrounding the borehole, initiating and propagating fractures in the soil mass. The resistance to
plastic deformation and fracturing is a function of soil strength, overburden pressure, and pore
water pressure. Hydraulic fracturing can result in drilling fluid inadvertently returning to the ground
surface or running horizontally away from the borehole. Allowable borehole pressure was
evaluated using the Delft Geotechnics equation and the methods presented in the NASTT Good
Practices Guidelines, 4™ edition. The estimated allowable borehole pressure was compared to

predicted borehole pressure in our analyses.

A preliminary hydraulic fracturing analysis was performed for the proposed alignment, as shown
on Figure 4. A pilot-hole diameter of 124 inches, a drill rod diameter of 5-7/8 inches, and a mud
pump output of up to 400 gallons per minute was used. Target up-hole fluid velocities in the
analyses range from about 85 to 95 feet per minute in our analysis. The drilling fluid density was
estimated to be about 10 to 12 pounds per gallon. Changes in the drilling fluid properties and
drilling equipment affect the analysis results.

Once layout of the alignment is complete and the contractor's equipment has been selected,
finalized inadvertent returns and pipe stress analyses to confirm the adequacy of the selected

bore path should be performed.

Borehole instability issues and/or the contractor not maintaining a clean borehole can result in
poor drilling returns and partial or complete plugging of the borehole. This will result in higher fluid
pressures within the bore and can lead to hydraulic fracturing and inadvertent fluid returns to the

ground surface.
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Based on our preliminary inadvertent returns analysis (see Appendix C), the HDD profiles are
technically feasible. However, hydraulic fracturing could occur and would be expected to occur
near the bore exit point as the drill bit approaches the ground surface. This is a common risk of
HDD and countermeasures should be in place to mitigate this condition. Measures such as drilling
without fluid for the last few rod joints, using air as a drilling fluid, or not exiting the bore hole and
digging down to it from the sea floor are several ways to approach this issue. The contractor
should select the appropriate methods to use based on their equipment and project constraints.

4.4 DRILLING FLUID PROGRAM
441 General

The drilling contractor should develop a Drilling Fluid Program (DFP) as part of the HDD Bore
Plan. A properly designed drilling fluid program can substantially reduce losses due to hydraulic
fracturing, stuck product pipe, or loss of tooling. The drilling fluid program should account for
anticipated soil conditions, fluid selection, drill bit and reamer selection, and volume calculations.
For this project we recommend a drilling fluid engineer be on site during drilling to make needed
adjustments in drilling fluid properties based on the encountered conditions.

4.4.2 Borehole Slurry Density

The density of the slurry in the borehole directly affects the buoyancy force and therefore the
normal force between the pipe and the wall of the borehole. The density of drilling returns is a
function of ground conditions, penetration rate, mud flow rate, drilling fluid composition, and
efficiency of the mud cleaning system. In general, drilling return density with about 20% solids
varies between 9 and 11 pounds per gallon in soil and up to about 12 pounds per gallon in rock.
In coarse gravel and cobbles, drilling fluid densities can approach 13 pounds per gallon.

For this project we anticipate drilling fluid return density will be on the order of 10 to 12 pounds
per gallon where good returns are achieved, and drilling is performed in accordance with the
NASTT’s HDD Good Practices Guidelines (2017).

4.4.3 Soil Conditions for Drilling Fluid Design

For the purpose of drilling fluid design, earth materials are divided into two categories: Inert,
including sand and gravel, and reactive, including clay. Information regarding subsurface
conditions likely to be encountered at the site is provided in the Subsurface Conditions section of
this report as well as in the boring log for the exploration performed for this study in Appendix C.
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4.4.4 Drilling Fluid Selection

Drilling fluid program base fluid should be designed for site-specific soil conditions. The base fluid
may consist of either a bentonite or polymer and water, with additives to achieve specific fluid

properties.

The drilling contractor should submit a base fluid design with a list of additives, loss of circulation
materials, and grouting materials that may be used on the project and SDS sheets for approval
at least two (2) weeks prior to mobilization. Assistance with drilling fluid selection can be obtained

from reputable drilling fluid suppliers.
4.4.5 Soil and Fluid Volume

The volume of soil to be removed can be estimated as follows:

{(Hole Diameter in inches)? = Volume in Gallons per Foot
25

Sufficient fluid should be pumped during drilling and reaming operations to maintain flow. Drilling

rates and drilling fluid flow rates may be adjusted in the field to match varying site conditions.
However, an estimate of drilling fluid demand is useful when sizing drilling equipment, mud
pumps, and solids removal systems, and can be particularly helpful in determining realistic drilling
rates. Drilling fluid demand can be estimated based on the bore hole volume and the following

ratios:
Fluid Volume: Soil Volume Ratio
Sand, Gravel, Cobble, Rock 1:1
Above, mixed with Clay 2:1
Clay or reactive Shale 3-5:1

Drilling rates can be estimated based on the drilling fluid demand and the pump output at the

design base fluid viscosity.
4.5 SOLIDS SEPARATION PLANT

Fine-grained silts and clays are generally the most difficult to remove from drilling fluids. Silts and
clays are present on this site and use of desilters/centrifuges may be needed to remove the fine
soils from the drilling fluids.
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4.6 DRILL PAD SUPPORT

Surface conditions in the vicinity of the HDD entry points likely consists of medium dense sands
and are not likely to provide adequate support for HDD drilling equipment. The contractor should
conduct a pre-bid site visit to determine the suitability of site conditions for their equipment. Use
of a gravel surface course underlain by a geotextile is recommended where heavy truck and
equipment traffic is planned. This may also be needed for a storm water pollution prevention plan
(SWPPP). We recommend the contractor evaluate the site access for their equipment and select
an appropriate base course for the access road and rig area.

4.7 UTILITIES AND WELL CLEARANCE

The location of existing utilities and water wells was beyond the scope of this report. There should
be an attempt to locate all underground utilities near the alignment during the design phase and
certainly prior to construction. These utilities should be protected by the Contractor so as not to
be impacted by the trenchless crossings. The bore profiles should be designed to allow sufficient
clearance from all underground utilities to avoid entering an existing utility trench or pipe zone
materials or causing excessive settlement of the utilities above the bore. If existing utilities are
within about 25 feet of the bore entry and exit pits, conductor casings should be used to help
contain HDD drilling fluids and keep them out of adjacent utility areas.

Nearby water wells may exist and must be located and protected to prevent being impacted by
HDD construction. The HDD bore profile should be designed to allow sufficient clearance from
nearby wells to avoid drilling fluid releases contaminating them. In general, we recommend wells
be located at least 100 feet from the HDD bore path for this type of HDD installation. If a well
becomes impacted with drilling fluid, the well may need o be re-developed or replaced.

4.8 CONTRACTOR SELECTION

The success of the project will be substantially dependent on the experience and performance of
the specialty contractor retained to perform the work. We recommend the use of a specialty
contractor with a minimum of three (3) years construction experience in the field of horizontal
directionat drilling in similar drilling conditions on projects of similar scope (i.e. diameter, length,
and depth). The HDD contractor should be familiar with the use of drilling mud and additives and
conductor casings and should provide examples of projects they have successfully completed

installing similar utilities in similar conditions.
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5 ADDITIONAL SERVICES

5.1 PLANS AND SPECIFICATIONS

It is recommended that Kleinfelder conduct a general review of final plans and specifications to
evaluate that our recommendations have been properly interpreted and implemented during
design. In the event Kleinfelder is not retained to perform this recommended review, no

responsibility will be assumed for misinterpretation of the given recommendations.
5.2 PROJECT BID DOCUMENTS

Kleinfelder's experience is that contractors bidding on the project often contact us to discuss the
geotechnical aspects of the project. Informal contacts between Kleinfelder and an individual
contractor could result in misleading or incomplete information being provided to the contractor.
Therefore, it is recommended that a pre-bid meeting be held to answer any questions about the
report prior to submittal of bids. If this is not possible, questions or clarifications regarding this
report should be directed to the project owner or histher designated representative. After
consultation with Kleinfelder, the project owner (or his/her representative) should provide

clarifications or additional information to all contractors bidding the job.
5.3 EXCECUTION PLAN AND PERMIT ASSISTANCE

In order to facilitate best management practices and obtaining the required permits for the
trenchless crossings, a project execution plan should be developed prior to construction. The plan
should include layout of equipment, MSDS sheets for all proposed drilling fluids and additives,
development of a drilling fluid containment and contingency plan in case of inadvertent fluid

returns, and discussion of any other site-specific constraints relative to the project.
5.4 CONSTRUCTION OBSERVATION AND TESTING

It is recommended that all trenchless construction be monitored by a representative from
Kleinfelder. The purpose of these services is to observe the soil and drill mud conditions
encountered during construction, evaluate the applicability of the recommendations presented in
this report to the soil conditions encountered, and recommend appropriate changes to the owner

in design or construction procedures if conditions differ from those described herein.
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6 LIMITATIONS

This work was performed in a manner consistent with that level of care and skill ordinarily
exercised by other members of Kleinfelder's profession practicing in the same locality, under
similar conditions and at the date the services are provided. Our conclusions, opinions, and
recommendations are based on a limited number of observations and data. It is possible that
conditions could vary between or beyond the data evaluated. Kleinfelder makes no other
representation, guarantee, or warranty, express or implied, regarding the services,
communication {oral or written), report, opinion, or instrument of service provided.

This report may be used only by the Client and the registered design professional in responsible
charge and only for the purposes stated for this specific engagement within a reasonable time
from its issuance, but in no event later than two (2) years from the date of the report. The work
performed was based on project information provided by Client. If Client does not retain
Kleinfelder to review any plans and specifications, including any revisions or modifications to the
plans and specifications, Kleinfelder assumes no responsibility for the suitability of our
recommendations. In addition, if there are any changes in the field to the plans and specifications,
Client must obtain written approval from Kleinfelder's engineer that such changes do not affect

our recommendations. Failure to do so will vitiate Kleinfelder's recommendations.

Kleinfelder offers various levels of investigative and engineering services to suit the varying needs
of different clients. Although risk can never be eliminated, more detailed and extensive studies
yield more information, which may help understand and manage the level of risk. Since detailed
study and analysis involves greater expense, our clients participate in determining levels of
service, which provide information for their purposes at acceptable levels of risk. The client and
key members of the design team should discuss the issues covered in this report with Kleinfelder,
so that the issues are understood and applied in a manner consistent with the owner’s budget,

tolerance of risk and expectations for future performance and maintenance.

Recommendations contained in this report are based on our field observations and subsurface
explorations, limited laboratory tests, and our present knowledge of the proposed construction. it
is possible that soil and/or groundwater conditions could vary between or beyond the points
explored. If soil or groundwater conditions are encountered during construction that differ from
those described herein, Kleinfelder shouid be notified immediately so that we may re-evaluate the
recommendations of this report as appropriate. If the scope of the proposed construction,
including the estimated building loads, and the design depths or locations of the foundations

changes from that described in this report, the conclusions and recommendations contained in
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this report are not considered valid unless the changes are reviewed, and the conclusions of this

report are modified or approved in writing, by Kleinfelder.

As the geotechnical engineering firm that performed the geotechnical evaluation for this project,
Kleinfelder should be retained to confirm that the recommendations of this report are properly
incorporated in the design of this project, and properly implemented during construction. This may
avoid misinterpretation of the information by other parties and will allow us to review and modify

our recommendations if variations in the soil conditions are encountered.
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Hydrofracture Risk Analysis for the Pilot Bore with Alignment Profile
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ASSUMPTIONS
ANALYSIS WAS BASED ON:
A, ENTRY ANGLE OF 12 DEGREES,
B. EXIT ANGLE OF 11 DEGREES.
C. APILOT HOLE DIAMETER OF 12.25 INCHES.
. A DRILL ROD DIAMETER OF 5.875 INCHES.
E. A MUD PUP QUTPUT OF UP TO 400 GALLONS PER MINUTE,
F. A MUD UNIT WEIGHT OF 12 POUNDS PER GALLON.

G. TARGET UP-HOLE FLUID VELOCITIES IN THIS ANALYSIS ARE APPROXIMATELY 85 FEET PER MINUTE, p— Proj. No.
H. CHANGES IN THE DRILLING FLUID PROPERTIES AND DRILLING EQUIPMENT WILL AFFECT THE ANALYSIS RESULTS. \)/

|. A FACTOR OF 5 WAS APPLIED TO CALCULATE THE RADIUS OF THE PLASTIC ZONE USING THE DELFT EQUATION.
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Hydrofracture Risk Analysis for the Pilot Bore with Factor of Safety Plot
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\\»/ right People. Right Solutions

aily Field Report
Project Name Winema HDD Cable Landing Date 5/16/2022
Project No. 20230058.001A Bldg. Permit No.
Location Winema Beach, Oregon Time Arrived 0820
Client RTI Time Departed 1700
Contractor Western States, Global Geophysics Travel Time 1hr
Equipment Observed ~ CME 75 Truck Rig Mileage
Reviewed By T. DeSouza Date Reviewed 5/17/2022 Weather Sunny

Observations/Remarks:

0820: Arrive on site.

0840: Western States crew arrives on site. Western States crew comprised of Adonis Pablo and Collin.

0845: Evangeline Johnston with Global Geophysics arrives on site,

0900: Meet with Nathan Stoller of Winema Church Camp to discuss plan for the week and access to site

0905: Safety kickoff with entire crew. Frank Cuccio with DRG and Matt Updenkeld with Wave present onsite.

0920: Begin setting up drill rig. Global Geophysics begins clearing a path through vegetation to beach for ERT line.
1010: Begin drilling using mud rotary techniques.

1300: Global begins setting up ERT line.

1400: Discussion with Frank, Matt and Evangeline. Decided to move geophysics line closer to proposed manhole which
will require making a new access path through vegetation. Begin clearing new path.

1600: Finish drilling for the day at a depth of 70 ft. Will resume tomorrow using rock coring techniques. Drillers offsite.
1700: New path cleared for geophysics lines, ready to set up in the morning. Offsite.

Page 1 of 1 Pedro Rivas

Kleinfelder Representative Print Name
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Daily Field Report

Project Name Winema HDD Cable Landing Date 5117122
Project No. 20230058.001A Bldg. Permit No.

Location Winema Beach, Oregon Time Arrived 0630
Client RTI Time Departed 1700
Contractor Western States, Global Geophysics Travel Time 1hr
Equipment Observed  CME 75 Truck Rig Mileage

Reviewed By T. DeSouza Date Reviewed 5/18/2022 Weather Sunny

Observations/Remarks:

0630: Arrive on site. Evangeline with Global Geophysics already on site setting up ERT line from proposed manhole to the
beach.

0720: Western states crew arrives on site. Begin setting up outer casing to 65’ prepare for coring.

0840: Outer casing set. Begin coring.

1300: Finished ERT, clean up and set up MASW line from manhole to the beach.

1430: Global geophysics on standby waiting for drill rig to finish since the vibrations from the rig provide too much noise on
data to continue work.

1515: Drill crew runs out of water for drill rig. End drilling for the day at a depth of 120 ft. to go and refill water tank.
Resume geophysics work.

1630: Drillers offsite.

1645: Finish MASW, clean up.

1700: Everyone offsite.

Page 1 of 1 Pedro Rivas
S Kleinfelder Representative Print Name
(legaiJ
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Daily Field Report

Project Name Winema HDD Cable Landing Date 5/18/22
Project No. 20230058.001A Bldg. Permit No.

Location Winema Beach, Oregon Time Arrived 0700
Client RTI Time Departed 1900
Contractor Western States, Global Geophysics Travel Time 1hr
Equipment Observed  CME 75 Truck Rig Mileage

Reviewed By T. DeSouza Date Reviewed 5/19/2022 Weather Rain

Observations/Remarks:

0700: Arrive on site.

0710: Global geophysics arrives on site and sets up MASW on the beach during low tide. Informed that ERT work
performed yesterday did not successfully obtain data due to equipment issues. Will perform ERT during second
mobilization for offshore work.

0715: Western States arrives on site and prepares to resume drilling.

0740: Resume coring.

1000: Terminate boring at a depth of 151.5. Begin removing inner drilf rods.

1100: Drill crew on standby waiting for Global geophysics to perform downhole MASW test in boring.

1200: Begin downhole test.

1530: Finish downhole MASW. Global Geophysics cleans up. Western States sets up to grout boring.

1630: Finished grouting boring with a bentonite grout mix pumped via tremie pipe for entire depth of boring. Begin cleaning
up. Global Geophysics offsite

1830: Boring topped off with native soil and site restored to original condition. Met with Nathan Stoller with the church
camp and received his approval of the site conditions prior to leaving.

1900: Offsite.

Page 1 of 1 Pedro Rivas

= Kleinfelder Representative Print Name
legag}
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Daily Progress Report

Project Name Winema HDD Cable Landing Date 6/11/22
Project No. 20230058.001A DPR No. 001
Location Winema Beach, Oregon Time Arrived

Client RTI Time Departed

Contractor Global Geophysics Travel Time

Equipment Observed  N/A Mileage

ASN Representative Dave Edgington Date Reviewed 6/11/22 Weather

Observations/Remarks:

Summary:

Last 24 hours: N/A

Progress to Date: N/A

Next 24 hours: Perform ERT test on the beach

Notes:
No work carried out. DPR started to maintain consistency with ASN’s DPR numbers. On hire from 6/12/22

T e, A

ASN Representative Kleinfelder Representative

Pedro Rivas
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Daily Progress Report

Project Name Winema HDD Cable Landing Date 6/12/22
Project No. 20230058.001A DPR No. 002
Location Winema Beach, Oregon Time Arrived 0530
Client RTI Time Departed 0930
Contractor Global Geophysics Travel Time 1hr
Equipment Observed  N/A Mileage

ASN Representative Dave Edgington Date Reviewed 6/12/22 Weather Light Rain

Observations/Remarks:

Summary:

Last 24 hours: Mobilize to project site

Progress to Date: Perform ERT test on the beach
Next 24 hours: Demobilize

Personnel Onsite:

Name Association Phone Hours
Worked
Pedro Rivas Kleinfelder 559.360.0247 4
John Liu Global Geophysics 425.890.4321 4
Matthew Updenkelder Wave 541.760.9822 4

Total Hours Worked 12

Events Log:

0530: Tailboard meeting

0540: Begin set up of onshore ERT test
0720: Finish set up and begin test
0830: Finish test, clean up

0930: Offsite

Notes:
Offshore geophysics was delayed per boat captain noting conditions not being suitable for work. Date for remobilization to
be determined

g“aj ) ﬁ »}?} ’{ L
- Pedro Rivas
ASN Representative Kleinfelder Representative
Page—r f3
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Weather Forecast
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TODAY TOMORROW
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ERT test set up on the beach
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Daily Progress Report

Project Name Winema HDD Cable Landing Date 7/7/22
Project No. 20230058.001A DPR No. 003

Location Winema Beach, Oregon Time Arrived 0545

Client RTI Time Departed 1400
Contractor Global Geophysics Travel Time 2hr
Equipment Observed _ N/A Mileage

ASN Representative N/A Date Reviewed Weather Overcast/Cool

Observations/Remarks:

Summary:

Last 24 hours: Mobilize to project site
Progress to Date: Attempted ERT test offshore
Next 24 hours: Continue ERT test offshore

Personnel Onsite:

Name Association Phone Hours
Worked
Pedro Rivas Kleinfelder 559.360.0247 8
John Liu Global Geophysics  425.890.4321 8
Evangeline Johnston Global Geophysics - 8
Demar Hagger Big Bites Charters  503.333.4634 8
David Tindall Big Bites Charters - 8
Aaron McCann Big Bites Charters - 8

Total Hours Worked 48

Events Log:

0545: Onsite, charter boat being offloaded at the marina

0600: Tailboard meeting with Global Geophysics and Big Bites Charters crews.

0610: Geophysics equipment is loaded onto boats

0630: Boats depart marina

0930: Crew arrives at project site. Had difficulty traversing high waves. Scopes out and verifies alignment.
1000: Begin setting up to perform ERT

1140: Crew mentions having trouble anchoring.

1200: Due to anchoring problem, ERT cable head is pulled into the water and possibly damaged. Unable to continue for
the day. Head back to marina

1330: Arrive at marina, offload equipment

1400: Offsite

Notes:

ERT cable was pulled into ocean due to the boat not being anchored properly. Sensitive sensors at the cable head were
submerged underwater and deemed unusable until fixed. Work is planning to continue with backup cables. Charter boat
plans to acquire heavier anchors by tomorrow to keep the boat stable and continue work.

Pedro Rivas
ASN Representative Kleinfelder Representative
Pag f2
Ttegal
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Weather Forecast

o
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Daily Progress Report
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Project Name Winema HDD Cable Landing Date 7/7/22
Project No. 20230058.001A DPR No. 003

Location Winema Beach, Oregon Time Arrived 0545

Client RTI Time Departed 1400
Contractor Global Geophysics Travel Time 2 hr
Equipment Observed _ Charter Boats Mileage

ASN Representative N/A Date Reviewed Weather Overcast/Cool

Observations/Remarks:

Summary:

Last 24 hours: Mobilize to project site
Progress to Date: Attempted ERT test offshore
Next 24 hours: Continue ERT test offshore

Personnel Onsite:

Name Association Phone Hours
Worked
Pedro Rivas Kleinfelder 559.360.0247 8
John Liu Global Geophysics 425.890.4321 8
Evangeline Johnston Global Geophysics - 8
Demar Hagger Big Bites Charters  503.333.4634 8
David Tindall Big Bites Charters - 8
Aaron McCann Big Bites Charters - 8
Total Hours Worked 48

Events Log:

0545: Onsite, charter boat being offloaded at the marina

0600: Tailboard meeting with Global Geophysics and Big Bites Charters crews.

0610: Geophysics equipment is loaded onto boats

0630: Boats depart marina

0930: Crew arrives at project site. Slow travel due to difficulty traversing high waves. Scopes out and verifies alignment.
1000: Begin setting up to perform ERT

1140: Crew mentions having trouble anchoring.

1200: Due to anchoring problem, ERT cable head is pulled into the water and possibly damaged. Unable to continue for
the day. Head back to marina

1330: Arrive at marina, offload equipment

1400: Offsite

Notes:

ERT cable was pulled into ocean due to the boat not being anchored properly. Sensitive sensors at the cable head were
submerged underwater and deemed unusable until fixed. Work is planning to continue with backup cables. Charter boat
plans to acquire heavier anchors by tomorrow to keep the boat stable and continue work.

Pedro Rivas

ASN Representative

PageﬂYTf 2
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Kleinfelder Representative



DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3

i
KLEINFELDER

Bright People. Right Solutions.

Wind speed (knots) |62 1.9
Vind gusts (knois) [ g4 2.5

Temperature (°C) [\ 17 16

25939 35

27 |37 35
14 14 13

TOMORROW

2.5

25
15

07

Weather Forecast
SAT, JULS
11 14 17 20 23 02 05
43 66 70 48 39
35 66 81 70 45

31 31
IS HRISIRTT * 15 | 14 ' 13 | 15

7 07 07 07 07
s 6s 65 65 B6s

Page20f2

27 31 21 56 72 81 58

CC OTH 00555831 2022 TR

11 14 17 ply! 73

1 - kY - -

27

27 64 T;a'j.ﬂé;s 13
16 14

bl iy i



DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

;”""\\
KLEINF‘ELDEF?

Bright Pogpio. Right Sulutions.

Daily Progress Report

Project Name Winema HDD Cable Landing Date 7/8/22
Project No. 20230058.001A DPR No. 004
Location Winema Beach, Oregon Time Arrived 0600

Client RTI Time Departed 1400
Contractor Global Geophysics Travel Time 2 hr
Equipment Observed  Charter Boats Mileage

ASN Representative N/A Date Reviewed Weather Clear/Sunny

Observations/Remarks:

Summary:

Last 24 hours; Attempted ERT test offshore
Progress to Date: Completed ERT test offshore
Next 24 hours: Perform offshore seismic profiling

Personnel Onsite:

Name Association Phone Hours
Worked
Pedro Rivas Kleinfelder 559.360.0247 9.5
John Liu Global Geophysics 425.890.4321 9.5
Evangeline Johnston Global Geophysics - 9.5
Demar Hagger Big Bites Charters  503.333.4634 9.5
David Tindall Big Bites Charters - 9.5
Aaron McCann Big Bites Charters - 9.5

Total Hours Worked 57

Events Log:

0600: Tailboard meeting with Global Geophysics and Big Bites Charters crews and equipment is loaded onto boats.
0610: Boats depart marina

0730: Crew arrives at project site. Begin setting up to perform ERT test

1345: Finish ERT tests. Head back to marina

1500: Arrive at marina, offload equipment

1530: Offsite

Notes:

Pedro Rivas
ASN Representative Kleinfelder Representative

Page 1 Tf 3
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ERT Testing performed along proposed alignment
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Daily Progress Report

Project Name Winema HDD Cable Landing Date

Project No. 20230058.001A DPR No.
Location Winema Beach, Oregon Time Arrived
Client RTI Time Departed
Contractor Global Geophysics Travel Time
Equipment Observed  Charter Boat Mileage

ASN Representative N/A Date Reviewed Weather

7/9/22
005
0600
1330
2 hr

Clear/Sunny

Observations/Remarks:

Summary:

Last 24 hours: Completed ERT test offshore

Progress to Date: Completed offshore seismic profiling
Next 24 hours: N/A

Personnel Onsite:

Name Association Phone
Pedro Rivas Kleinfelder 559.360.0247
John Liu Global Geophysics 425.890.4321

Evangeline Johnston Global Geophysics

Demar Hagger Big Bites Charters  503.333.4634

Hours

Worked

8
8
8
8

Total Hours Worked

Events Log:

32

0600: Tailboard meeting with Global Geophysics and Big Bites Charters crews and equipment is loaded onto boat.

0645: Charter boat departs marina

0800: Crew arrives at project site. Begin setting up to perform seismic profiling

1215: Finish test. Head back to marina
1330: Arrive at marina, offload equipment
1400: Offsite

Notes:

Pedro Rivas

ASN Representative

Page
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Seismic profiling performed offshore along proposed alignment
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Project Name Winema HDD Cable Landing Date

Project No. 20230058.001A DPR No.
Location Winema Beach, Oregon Time Arrived
Client RTI Time Departed
Contractor Global Geophysics Travel Time
Equipment Observed _ Charter Boat Mileage

ASN Representative N/A Date Reviewed Weather

719122
005
0600
1400
2 hr

Clear/Sunny

Observations/Remarks:

Summary:

Last 24 hours: Completed ERT test offshore

Progress o Date: Completed offshore seismic profiling
Next 24 hours: N/A

Personnel Onsite:

Name Association Phone Hours
Worked
Pedro Rivas Kleinfelder 559.360.0247 8
John Liu Global Geophysics 425.890.4321 8
Evangeline Johnston Global Geophysics - 8
Demar Hagger Big Bites Charters  503.333.4634 8
Total Hours Worked 32

Events Log:

0600: Tailboard meeting with Global Geophysics and Big Bites Charters crews and equipment is loaded onto boat.

0645: Charter boat departs marina

0800: Crew arrives at project site. Begin setting up to perform seismic profiling

1215: Finish {est. Head back to marina
1330: Arrive at marina, offload equipment
1400: Offsite

Notes:

Pedro Rivas

ASN Representative
Pagetof2
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Seismic profiling performed offshore along proposed alignment
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_ APPENDIX B
 AVAILABLE FIELD EXPLORATION EQUIPMENT
DOCUMENTATION

Drill Rig Specifications
Drill Rig Hammer Efficiency Calibration
Geophysical Survey Equipment Specifications
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Drill Rig Specifications
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Available mounted on single
or tandem rear axle truck
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the CME-75 delivers

Ever wonder why you see so many CME-75 drills
out there in the field? It's really quite simple. With
over 45 years of field experience, the CME-75 has
earned a reputation second to none for outstanding
performance and dependability.

Hydraulic feed and retract system provides 30,000
pounds of retract force and 20,000 pounds of
down pressure.

The twin 72 inch stroke feed cylinders of the hydraulic
vertical drive system are inline with the drill spindle pro-
viding precise control of force on the drilling tools.

The split, two piece, feed slide bushings are easily

replaced after
‘ normal wear inter-
vals. And the
standard upright
gives you clear-
ance to drill with
12 1/4 inch 1.D.
hollow augers.

For excep-
tional drilling effi-
ciency the feed
system has two
separate controls.
One gives you
manual control of
feed and retract and features both normal and fast retract
positions. Retract rates of up to 95 feet per minute let you add
or remove drilling tools quickly.

The other is used exclusively for feed and has a detent
engaged position. Pressure controls let you dial in specific
feed rate and feed pressure. This system is extremely advanta-
geous in core drilling and other operations that require precise
control of feed.

And since the two controls are isolated, you can use the
manual control for rapid retract without changing pressure set-
tings for the detent feed control.

Control logic - the key to operator productivity

Drilling and set-up controls are logically arranged on a
control panel located at the driller's station. The most fre-
quently used controls, such as the feed, hydraulic hoists and
sliding base levers, are staggered for easier identification
and operation. A lock-out position for the clutch lever helps
prevent accidental engagement.

Rugged mechanical rotary drive provides over
10,400 foot pounds of
torque, plus high rota-
tion speed when you
need it

You get the torque you
need for auger drilling, as
well as rotation speeds
over 745 rpm for rotary or
core drilling applications.
Other optional rotation
speed and torque combi-
nations are also available,
including a high-torque
rotary drive that gives you 13,200 foot pounds of torque.

With five forward gears and one reverse, there's a rota-
tion speed and torque combination available for just about any
situation. The fransmission is connected to the drill engine
through a heavy duty 13 inch clutch.

Patented spindle brake stops rotation in an instant
Our emergency spindle brake can stop rotation in less
than a revolution. This system is activated by two conveniently
located push button switches as well as by strategically locat-

ed, multi-directional wobble switches.

Safety...

it's a habit you can live with.
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Optional Equipment

for even more productivity

Automatic SPT hammer*

Our 140-pound (63.5 kg) automatic hammer gives you
extremely consistent and accurate Standard Penetration Test
results, meeting all ASTM-D-1586-99 requirements. There are
no ropes or cables to impede the free-fall of the weight. A
viewing slot allows you to verify the 30 inch (76 cm) fall height.

The hammer swings on a
hydraulic cylinder, from the
stored position to on-hole
position. And the six foot verti-
cal travel also allows you to
use the hammer to drive cas-
ing or probes. Since raising
and lowering is done hydrauli-
cally, set-up is quick and
almost effortless.

To improve safety. all
moving parts are enclosed,
including the impact area
between weight and anvil.

Other hammers with
internationally accepted
weight and fall height configu-
rations are available, including
a combination 340/140 pound
(154/63.5 kg) model.

Hydraulic rod holder and breakout wrench*

The hydraulic rod holder makes your job quicker and
safer. It not only pivots from on-hole to off-hole positions, but
also hydraulically
telescopes in and
out. It is especial-
ly compatible with
the optional in-out
and sideways
slide bases.

Slide bases make the job easier and quicker

Slide base options are available for both in-out and side-
ways movement of the drill on the platform.

An 18 inch in-out movement allows you to quickly move
the drill off the borehole and align the sheaves for lifting tools
with the cathead or any of the hoists

An 16 inch sideways movement gives you even more ver-
satility. Aligning augers or rods when making connections is
easy. Or, if the bit drifts off at an angle when you start a hole,
you can quickly slraighien it to a vertical position

If you've ever tried to line up your rig on an existing bore-
hole, you've probably already recognized another benefit of
the slide bases.

Quick mast disconnect
This feature allows
you to quickly disconnect
the optional mast when
waorking inside buildings.
underneath bridges or in
other low overhead
drilling locations. Since
the mast is completely
separated from the
uprights, it doesn't inter-
fere with other drill functions such as the optional slide bases.
With the mast in a horizontal position. you simply clamp it
to its storage rack and extend the drill's in-out slide base. This
puils the sockets on the upright drill frame away from the large
tapered pins on the mast.

Angle drilling system for special applications*

This unigue system is especially effective for drilling
underneath ponds, storage tanks or other structures. When
used with our patented Continuous Sample Tube System, you
can even take soil samples while drilling angle holes.

And, since the kelly drive is directly connected to the right
angle drive box, you can raise or lower the mast with the drive-
train aiready connected and ready to go.
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Fluted kelly and chuck assembly

If your drilling operations include a substantial amount of
core or rotary drilling, the CME fluted kelly and chuck assem-
bly can save you a lot of time. The 5 foot stroke of the kelly,
combined with the 6 foot stroke of the feed system, gives you
a total stroke of 11 feet. You
can use 10 foot drill rods,
which means fewer rod con-
nections and less rod handling.

The kelly has two vertical
slots and two horizontal slots
which are engaged by the
chuck to provide rotary torque
and thrust. The CME fluted
kelly can even be rotated
without engaging the thrust
plungers. This gives you the
option of using the weight of
the drill string to provide down
pressure on the bit.

The 2 5/8 inch fluted kelly
and chuck assembly is avail-
able in either manual or
hydraulically actuated configu-
rations. Or, for larger diameter holes, a 3 1/2 inch O.D. fluted
kelly and hydraulic chuck assembly is available.

Plenty of auger storage available

Above deck auger storage areas are provided with the
optional drill platform. The CME-75 is also available with sev-
eral under body
auger rack config-
urations, includ-
ing hydraulically
operated racks
that slide in and
out for easy
access to augers.

*patented by CME

Water tank / tool box combinations

You can choose a 250 gallon or a 500 gallon water
tank. Numerous
water tank/tool box
configurations are
available, including
models with rod stor-
age capacity under-
neath and an expand-
ed metal rack on top.

Additional optional equipment
Drill platform
Continuous Sample Tube System
High torque or high speed rotary drive
CPT controls
Mast, 22 ft. or 26 fi.

(from base of frame to sheaves)
Underside sheave
Low clearance sheave
Cathead, 8 in. diameter
8,500 Ib. hydraulic hoist

max line speed...72 fYmin. up - 310 f./min, dwn
7,000 Ib. hydraulic hoist

max line speed...B5 ft/min. up - 340 f/min. dwn
3,200 Ib. hydraulic hoist

max line speed...100 fL./min.
1,800 Ib. hydraulic hoist

max line speed...200 fi./min.
Hydraulic wireline hoist (1800 Ib. pull)

max line speed...200 fi./min,
Auger and rod guides for angle drilling
Probe hammer

Spindle Adapter

Water pumps:
Moyno 3L6.........ccoeeminn s 36 gPMY225 psi
Moyno 3LB............ccoocwv..n....B4 gPMI225 psi
BIBBN., o ssrriiisiiirpisremrinsyisiis 25 gpm/500 psi
BEAN s i 35 gpm/500 psi
Gardner Denver 4 1/2x5....1 48 gpm/197 psi
Gardner Denver 5x6...........200 gpm/310 psi

(Other pumps available)
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Specifications

Power
Cummins QSB 4.5L turbo charged Tier-4f diesel engine

 § i

Rotary Drive /.
CIULCh, REaVY AULY......ccvvrririienre bbb reresesesrs 13in. (33 cm) Il t
Transmission 5 speed fwd., 1 speed rev. fl" I
Rotary torgue... . 10,445 ft. Ibs. (14,160 Nm) If li]
Rotary torque {Oplmnai) ,,,,,,,,,,,,,,,,,,,, 13,225 ft. Ibs. (17,930 Nm) L\\ A
Rotary speed ... ...745 rpm max I N7 |
Rotary speed (optlonal} P ..930 rpm max VAN
Hollow spindle I.D........2 3.-‘4 in. (7 cm ) {3 3.-‘4 in. (9 5 cm) avail.} !
Hydraulic Feed System \\ 4

Rebact TOrCe ....uiiamsisiamissiamssmanianis 30,000 Ibs. (13,608 Kg) > 4
Pulldown force .....c....cceeveeeeeeeeennnncee......20,000 Ibs. (9,072 Kg) /N
Retract rate (max).......cccccceeveeevevneecen......95 ft./min. (29 m/min) ,
Feed rate (Max)......cccceecvvcrrrevrievrvrreinnrnnnn... 52 ft./min. (16 m/min) I
SHOKE....eeeeeeeeieeereveee e eceens e aesnaneeeennneeee . 2 1L (1.8 M) i
s
96m "‘"“—3|
|
;'_F_,L_I__:_,

24m

Typical single rear axle truck configuration with 26' mast and optional deck platform.
Dimensions will vary, depending on truck wheel base and all-wheel drive or tandem rear axle applications.

Central Mine Equipment Company manufactures a complete line of drilling equipment
for the environmental, geotechnical and water well drilling industries of the world. We have
been a leader in drilling product quality, innovation and service for over ninety years.

=

CENTRAL MINE EQUIPMENT COMPANY
4215 Rider Trail North, Earth City (St. Louis), Missouri, 63045 USA
Phone: 314-291-7700 ¢ 1-800-325-8827 ¢ FAX: 314-291-4880
E-mailiinfo@cmeco.com e Website:www.cmeco.com

Performance ratings are based on eng y vary according to drilling condifions.
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APPENDIX B-2

Drill Rig Hammer Efficiency Calibration
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Table 1. Energy Transfer Ratio and Correction Factors

Rig No. Energy Transfer Correction Factor
Ratio
Track Rig #2 5.1 1.252
Track Rig #3 77.2 1.287
Truck Rig #4 T1:5 1.292
Truck Rig #5 85.5 1.425
Track Rig #7 71.6 1.193
Track Rig #8 74.3 1.238
Truck Rig #9 77.7 1.295
Track Rig #10 77.0 1.283
Track Rig #12 81.4 1.357

The transfer energy can vary as a result of changes to rig operating rate and lubrication, rod
verticality, rig anvil dimensions, the subassembly, and other varying factors. The dynamic test
data and representative wave forms for the SPT hammer systems are presented in Attachment
A. ASTM D4633 recommends that the equipment used to perform the calibrations be calibrated
every three years or as recommended by the manufacturer. Calibration information for the
equipment is presented in Attachment B.

8-06:011122
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Pile Dynamics, Inc.
SPT Analyzer Resulls

CC OTH 00555831 2022 TR

Page 1 of 8
PDA-S Ver. 2021.34 - Printed: 12/27/2021

WSSC-8-06 RIG #5
GJS Interval start: 12/23/2021

WSSC S

AR: 143 inf2 - o SP: 0.492 kM3
LE: 60.00 ft EM: 30000 ksi

WS: 16807.9 fU's - -
Depth: (40.00 - 41.50 ft], displayigg BN: 27

A1.2

F2

--—".-" e —m—-—

F2:[SPT B2] 213.8 PDICAL (1) FF1

FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

A1 (PR): [K0035] 295 mv/6.4v/5000g (1) VF1
A2 (PR): [K0232] 318 mvI6.4v/5000g (1) VF1

EFV: Maximum Energy
ETR: Energy Transfer Ratio - Rated

BL# BC FMX
/6" kips

1 4 52
2 4 48
3 4 50
4 4 51
5 10 51
6 10 49
7 10 53
8 10 49
g 10 54
10 10 48
1 10 50
12 10 47
13 10 49
14 10 50
15 15 50
16 15 49
17 15 47
18 15 50
19 15 48
20 15 51
21 15 50
22 15 48
23 15 50
24 15 54
25 15 52
26 15 54
27 15 48
28 15 48

VMX ' BPM EFV ETR

ft/s bpm ft-lb %o
15.0 19 303 a6 5
14,2 42.9 293 83.6
14.7 44.0 310 B88.5
14.7 47.0 311 88.8
14.7 50.7 301 86.0
14.7 51.9 302 86.3
15.0 51.7 314 89.7
14.5 52.4 311 89.0
14.8 52.0 310 88.5
14.4 51.8 306 87.4
14.6 52.2 310 88.6
14.3 51.7 297 84.9
14.4 52.3 309 86.4
14.6 51.9 314 89.7
14.5 51.7 312 89.1
14.4 52.4 311 88.8
14.2 51.9 293 83.8
14.8 52.2 315 89.9
146 52.3 307 87.6
14.8 51.5 315 90.1
15.0 52.5 311 88.7
14.7 52.1 303 86.5
14.8 51.6 313 89.3
15.2 52.0 314 89.6
14.9 52.0 314 89.7
15.0 52.0 316 90.4
14.7 522 303 86.5
14.8 51.9 308 88.0

|
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Pile Dynamics, Inc. Page 2 of 8
SPT Analyzer Results BOA-S Ver, 2021.34 - Printed: 1242772021

29 i5 48 14.2 B2.1 298 BE 4

- Average ) 147 £52.0 e 58,1

2 4.2 3.4 G 1.7

Y &4 15.2 525 318 414

Mindmum 47 4.4 80,7 243 838

Pi-vatiic: 25

Sample inlerval Time: 32,87 seconds,
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Pile Dynamics, Inc. Page 3 of 8
SPT Analyzer Results PDA-S Ver. 2021.34 - Printed: 12/27/2021

WSSC-8-06 RIG #5
GJs Interval start: 12/23/2021
WSSC

AR: 143 in"2 ) - ) SP: 0.492 K/it3
LE: 6000 fi EM: 30000 ksi

WS: 16807.9 it/s

Depth: (42.50 - 44,00 ft], displaying BN: 57

F@60.00 ft (60 kipy) =——————— A12
V@60.qo ft (23.5 fu F2
F2: [SPT B2} 213.8 PDICAL (1) FF1 A1 (PR): [K0035] 285 mv/6.4v/5000g (1) VF1
A2 (PR): [K0232] 318 mv/6.4v/5000g (1) VF1
BL# BC FMX VMX BPM EFV ETR
8" kips fifs bpm ft-Ib %
30 8 47 14.3 19 302 86.2
31 8 50 14.7 5.2 305 871
32 8 52 14.8 520 304 86.8
33 8 49 14.6 519 309 B8.4
34 8 49 143 517 309 88.3
35 a8 48 14.1 51.9 305 87.0
36 8 47 14.3 520 306 87.5
a7 8 51 14.3 51.6 307 878
38 10 50 14.1 521 300 85.8
39 10 49 14.2 520 301 859
40 10 49 14.2 515 302 86.2
41 10 50 14.0 51.8 305 87.2
42 10 51 14.1 52.1 300 85.8
43 10 51 13.8 520 208 85.0
44 10 47 14.1 51.8 299 85.5
45 10 47 14.0 520 298 85.2
46 10 51 138 51.7 298 85.0
47 10 50 13.7 524 296 84.5
48 12 48 14.0 514 300 85.6
49 12 49 13.8 52.2 299 85.4
50 12 50 14.0 51.9 2498 85.2
51 12 48 13.9 52.1 299 85.3
52 12 48 13.8 51.3 304 86.9
53 12 51 1386 52.5 291 83.3
54 12 48 13.8 51.8 297 84.8
55 12 45 14.0 51.5 206 84.6
56 12 48 14.0 52.2 302 86.3
57 12 49 13.7 52.0 299 854
58 12 50 135 52.2 292 83.3
59 __32 49 13.9 51.8 301 85.9

lega_l’
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Pile Dynamics, Inc. Page 4 of 8
SPT Analyzer Resulls POA-S Ver, 2021.34 - Printed: 1212772021

Average 44 138 51.4 298 B5.4

Sid Dev 1 0.2 0.3 3 0.9

Maxdmum 514 14.2 52.5 305 57.2

Mirdmim 45 13.5 51.3 241 /3.3

Mevalue: 22

Sample Interval Time: 3348 saconds.

legag
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Pile Dynamics, Inc. Page 5 of 8
SPT Analyzer Resulls PDA-S Ver, 2021.34 - Printed: 12/27/2021

WSSC-8-06 RIG #5
GJS Interval starl: 12/23/2021
WSSC

AR 143 in"2 - . - a SP: 0.492 k/ft3
LE: 60.00 ft EM: 30000 ksi

WS: 16807.9 fiis

Al1,2
F2

F2:[SPT B2] 213.8 PDICAL {1) FF1 A1 (PR): [K0O35] 295 mv/6.4v/5000g (1) VF1

A2 (PR): [K0232] 318 mv/6.4v/5000g (1) VF1
BL# BC FMX VMX BPM EFV ETR
16" kips s bpm ft-lb %
60 2 46 14.6 1.9 312 89,2
61 2 46 {44 51.2 306 873
62 6 45 14.8 51.9 301 86.1
63 6 49 15.2 51.7 306 87.5
64 6 45 14.8 51.9 296 84.5
65 6 46 15.1 51.8 302 86.4
66 6 46 16.3 51.7 312 89.0
67 6 46 15.4 51.9 310 88.6
88 g 46 155 51.9 310 88.5
69 9 45 15.2 51.8 299 85.3
70 9 45 15.2 51.8 301 86.0
71 ] 45 15.1 51.8 299 85.4
72 9 45 15.2 516 301 86.0
73 q 44 15.3 521 300 85.6
74 ] 47 16.7 51.7 315 90.0
75 ] 46 15.4 52.0 306 87.5
76 9 45 15.3 51.8 301 859
o . Average 46 15.2 518 304 86.8
Std Dev 1 0.2 0.1 5 1.6
Maximum 48 15.7 521 315 90.0
Minimum 44 14.8 51.6 296 84.5

N-value: 15

Sample Interval Time: 18.50 seconds.

legal
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Pile Dynamics, Inc. Page 6 of 8
SPT Analyzer Results PDA-S Ver. 2021.34 - Printed: 12/27/2021
WSSC-8-06 RIG #5
GJS Interval start; 12/23/2021
WSSC CCETLY .. = a1 VR
AR: 143 in"2 - SP: 0.492 /i3

LE: 60.00 ft EM: 30000 ksi
WS: 16807.9 fiis

Depth: {50.00 - 51.50 ff}, displaying BN: 102

A12
F2

F2:[SPT B2] 213.8 PDICAL (1) FF1 A1 (PR): [K0O35] 205 mv/6.4v/5000g (1) VF1

A2 (PR): [K0232] 318 mv/6.4v/5000g (1) VF1
BL# BC FMX VMX BPM EFV ETR
18" kips ft/s bpm ft-Ib %
77 5] 0 21 19 ] 0.0
78 6 49 155 59.7 206 845
79 6 49 150 51,2 311 g8 a
80 6 46 15.0 516 312 89.2
81 6 50 15.3 52.0 306 B7 5
82 6 52 155 51.7 367 87.7
a3 9 50 14.9 51.8 307 87.8
84 9 48 14.8 51.7 309 88.2
85 9 50 15.1 51.5 301 86.1
86 9 50 15.0 52.0 298 85.2
87 g 49 14.9 52.0 300 858
88 g 52 15.4 51.4 302 86.4
89 9 50 14.7 51.9 311 89.0
90 9 49 14.4 52.0 307 87.9
91 9 49 14.4 51.9 300 85.7
92 13 50 14,5 51.3 302 86.4
93 13 47 14.2 52.4 293 83.6
94 13 a 1.0 70.0 2 086
95 13 49 14.4 41.0 290 82.8
96 13 47 14.2 52.2 300 85.6
a7 13 47 14.2 51.5 291 83.1
98 13 48 14.2 51.8 300 85.8
99 13 46 14.2 51.7 304 86.8
100 13 47 14.2 52.2 301 85.9
101 13 47 14.4 51.8 289 82.5
102 13 46 14.2 51.8 287 82.0
103 13 49 14.4 51.9 303 86.5
104 13 46 - 143 519 291 83.2

Eegaj’
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Pile Dynamics, Inc. Page 7ol 8
SPT Analyzer Resuits PDA-S VYer, 2021.34 - Printed: 12/27/2021

Avarage 48 13.4 52.2 288 51.7

5td Dev i0 28 4.5 82 17.8

Maximum 52 15.4 70.0 311 38.4

Minimum 4 1.0 41.4 2 (15

Plevahie 22

Sample nterval Tine: 30,97 scoonds.
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Pile Dynamics, Inc. mum@n 8ofd
SPT Analyvzer Resulls POA-S Ve, 2021.34 - Prnted: 12/27/2021

Summary of SPT Test Resulls

Project: W3SC-8-08, Test Dater 12/23/2021

FIAX;
WX Ratio - Rated
BPR: Blows/Minute
insir, N NGo Average Averags Average
Langth Value Value FX WX BRM
ft Kins i bom
41015 25 35 a0 4.7 52.0 308 a8
81012 22 3 49 13.8 51.9 299 854
2-5-9 15 24 48 14,2 51.8 304 5.8
§-8-13 22 31 48 138 523 288 817
Overall Average Values: 48 14.4 52.Q 289 858
Standard Deviation: 8 1.8 2.3 33 &5
Overall Maximum Value: 54 157 TOn 318 0.4
Overall Minimum Value: O 1.0 410 2 a.8
o@m;
_ {\“»‘_
|
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APPENDIX B-3

Geophysical Survey Equipment Specifications
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Geostuff Wall-Lock Borehole Geophones

3-component tri-axial sensors I.“
Motor-driven clamp mechanism
Fits in 2-inch (51-mm) boreholes

Automatic orientation of horizontal
geophones to any azimuth (Model
BHG-3)

m Cable disconnects for convenient
surface handling and extending r

depth " [n

B Works in wet or dry holes

Geostuff’s BHG series, 3-component borehole
geophones are designed for shallow seismic velocity
measurements. Both units include a motor-driven
clamp to hold the sensor in position in the borehole.

These geophones are applicable to a wide vari-
ety of shallow surveys, including shothole logging,
downhole shear wave measurements, static correc-
tions for petroleum shear-wave reflection surveys,
cross-hole, tomographic, seam wave, and shallow
VSP surveys for coal, minerals, and rock mechanics.

Model BHG-3 includes a fluxgate compass and
servo mechanism which automatically orients the
horizontal geophones to any magnetic azimuth se-
lected by the operator. Thus, the longitudinal sensor
can be aligned with the polarization of the shear
wave source.

While downhole shear wave surveys have tradi-
tionally been done with random orientation, being
able to precisely align one of the horizontal geo-
phones with the plank or energy source provides signifi-
cant advantages. Anisotrophy appears to be much more

against the borehole wall.

common than originally thought, and the velocities of The tool may be used in soft-wall, uncased holes as
horizontally polarized shear waves vary with azimuth. well as cased holes. In the unlikely event
With an orientable geophone, these veloc- of a failure to release, the tool may be

ity variations may be measured or simply Download a free copy of dragged up the hole against the spring
avoided. By maintaining orientation of our tutorial paper friction. The motor-driven spring is

the source-receiver combination all the “Borehole Shear-Wave faster, more reliable, and less cumbersome
way down the borehole, the user can Surveys for Engineering | (an the common alternative using an in-
maintain better control and recognition of Site Investigations” at | 1,104 bladder.

shear wave arrivals. http://www.geostuff.com

The clamping mechanism is a steel
leaf spring, compressed by a motor-driven piston. When
compressed, the spring expands, forcing the geophone

legal

S—T



DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3

Control Electronics:

The BHGC-1b controller directs
the voltages to control the clamp-
ing mechanism and servo mecha-
nism. A meter monitors motor
current to indicate the clamping
action and force. This unit is us-
able with either model.

A rechargeable, internal. 24-volt
battery is supplied, along with a
110/220 volt charger.

A Model BHGC-4 which can
control up to four borehole geo-
phones is also available.

Removable connector: The cable is connected
to the geophone by a high-pressure, underwa-
ter connector. The ability to disconnect the
sensor makes it easier to handle and use. A
male-female extension cable can be used to
temporarily extend the length without perma-
nently

Big Hole Adaptor: An optional me-
chanical arm and pressure foot (shown
here on the BHG-2) can be substituted
for the spring to clamp the tool in large
diameter boreholes. Conversion is eas-
ily done by the user in minutes. Multi-
ple arms provide for various diameter
holes. Largest arm extends diameter up
to 480 mm (19 inches). When re-
tracted, will fit inside a 75-mm (3-inch)
diameter borehole.

! 'l\
ega

CC OTH 00555831 2022 TR

Common Specifications

Number of geophones: 1 vertical and 2
horizontal in an X-Y-Z configuration

Natural Frequency: 15-Hz high-output
omnidirectional is standard; 10, 28 and
40 Hz optional

Pressure rating: 300 meters (1000 ft)
water depth, consult factory for deeper
options

Clamp mechanism: DC motor. Re-
quires 24 volts DC on surface (or
more, depending on cable length). Re-
quires ¥2 amp when moving spring (1
amp peak at clamping)

Expanded diameter: 18 cm (7 in) total
diameter including probe body.

BHG-2 Borehole Geophone
Diameter: 48 mm (1.9 in)

Length: 700 mm (27.5 in)

Weight: 2 kg (4 1b)

BHG-3 Borehole Geophone
Diameter: 48 mm (1.9 in)

Length: 1.1 m (44 in)

Weight: 3.4 kg (7 1b)

Compass: fluxgate sensor, powered

from same DC voltage as clamp
mechanism.

Maximum inclination: +/- 90 degrees
from vertical with standard 15-Hz sen-
sors, much less with optional sensors.

Orientation Accuracy: better than 5
degrees

The flux gate compass will not function
in steel-cased boreholes.

Cable

7-conductor, with two copper and 5
copperweld conductors, Kev-
lar-reinforced, polyurethane-jacket
cable, with Reed Products SU-8 female
connector molded on wet end.
Specifications are subject to change
without notice for product improve-
ment or other considerations. For
more information, contact:

GEOSTUFF

1579 Lupine Lane
Lincoln, CA 95648
phone 916-258-1090

info @ geostuff.com

www.geostuff.com
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Exploration Seismograph

Itis no wonder that over 2,700 Geodes have been sold. Itis the
most versatile and flexible seismograph available. Small and
lightweight enough to pack in your suitcase, it expands easily for
full-scale 2D and 3D surveys at a cost your bottom line will love.
When you are not using the Geode for reflection, refraction,
MASW/MAM, or tornography surveys, use it for monitoring
earthquakes and other passive sources. The Geode will even do
marine profiling or continuous recording. It is the most popu-
lar engineering seismograph in the world, and is widely used

throughout the academic and research community.

For light-duty applications, you can use your laptop to view, record
and even process your data. In harsh conditions, control your
Geodes with Geometrics' StrataVisor NZ/C series computers and
seismographs. You can connect Geodes together to build systems
of over 1,000 channels. Geodes are shock-proof, dust-proof,
submersible and able to withstand extreme temperatures.

Fifteen years on, we can say with confidence that the Geode is
the most reliable seismograph we have ever produced. Because
of this, we can offer a 3-year warranty backed by Geometrics, now
in our 48th year of providing prompt, knowledgeable customer

support.

%) GEOMETRICS

Innovation - Experience - Results

FEATURES & BENEFITS

« Bulletproof - Not really, but almost. Survives 1.5m drop
onto concrete in 14 orientations. The Geode comes standard
with a 3-year warranty.

« Distributed architecture - Use standard 24-pair
geophone cables, no matter how many channels.

» Ultra-wide bandwidth - Useful for everything from
crosshole surveys to earthquake monitoring.

» Geophone and line testing - No need for time-
consuming "tap test”

« Versatile - Configure systems ranging from 8 to 1000
channels.*

» Waterproof and dustproof - No need to pick up the
system in a sudden rain or dust storm.

«» High temperature range - Use in the Sahara, Amazon
or at the North Pole.

« GPS synchronization - Sub-sample timing accuracy so
you know exactly when an event occurs.

¥ Systems can be expanded temporarily via Geometrics'rental
pool or existing loaner networks.

(=) GEOMETRICS

Innovation « Experience » Results e
!ega_lr
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| Geode Exploration Seismograph

Configurations: 8, 12, 16, or 24 channels in weatherproof field-deployable
Geode module. Geode is operated from either Windows XP/7/10-based
laptop or by Geometrics ruggedized StrataVisor NZ field computer/seismo-
graph. Basic operating software controls one Geode. It can also be optionally
expanded to control multiple Geodes, as well as do marine surveying,
continuous recording, GPS synchronization, and seismic surveillance.

A/D Conversion: 24-bit result using Crystal Semiconductor sigma-delta
converters and Geometrics proprietary over sampling.

Dynamic Range: 144 dB (system), 110 dB (instantaneous, measured)
at2ms, 24 dB.

Distortion: 0.0005% @2 ms, 1.75 to 208 Hz.

Bandwidth: 1.75 Hz to 20 kHz 0.6 and DC low frequency option available.
Common Mode Rejection: > 100 dB at <= 100 Hz, 36 dB.

Crosstalk: -125 dB at 23.5 Hz, 24 dB, 2 ms.

Noise Floor: 020 uV, RFlat2 ms, 36dB, 1.75 t0 208 Hz.

Stacking Trigger Accuracy: 1/32 of sample interval.

Maximum Input Signal: 28V PR 0dB.

Input Impedance: 20 kOhm, 0.02 yf.

Preamplifier Gains: Standard factory configuration is 24 and 36 dB.
Optional configurations include 12 and 24 dB or 0 dB.

Anti-alias Filters: -3 dB at 83% of Nyquist frequency.
Acquisition and Display Filters:

= Low Cut: QUT, 10,15, 25, 35, 50, 70, 100, 140, 200, 280, 400 Hz,
24 or 48 dB/ocrave, Butterworth,

= Notch: 50,60, 150, 180 Hz and OUT, with the 50 dB rejection
bandwidth 2% of center frequency.

= High Cut: OUT, 32,64, 125, 250, 500 or 1000 Hz, 24 or 48 dB/octave.

Sample Interval: 0.02,003125,0.0625,0.125,0.25,05, 1.0, 20,40,
80,160 ms.

Correlation: Optional {with SGOS, standard with MGOS) high-speed
hardware correlator available in each Geode for fast cycle time with vibrators
and pseudo-random sources. Correlates 16K record, unlimited channels, in
under 1 second.

Record Length: 16,384 samples standard, 65,536 samples optional.
Pre-trigger Data: Up to full record length.
Delay: Full record length to +100 sec.

Data Transmission: Uses Ethernet transmission standard over CAT-5
copper or multimode fiber-optic cable. Distance between boxes; CAT 5 cable
up to 0.25 km; fiber-optic cable up to 1.5 km.

Event Trigger: Based on seismic event; criteria set by user,

Continuous Recording (optional): Record GPS-synchronized,
gapless data in SEG-2 format.

Auxiliary Channels: All Geode channels can be programmed as
aejther AUX or DATA.

Roll-along: Built-in, no external roll box required.

Geophone Testing: Pulse test measures resistance, sensitivity, natural
frequency, and damping.

Instrument Tests: Optional analog testing available. Measure noise,
crosstalk, CMR, dynamic range, gain similarity and trigger accuracy.
Additional built-in oscillator required.

Data Formats: SEG-2 standard. SEG-D and SEG-Y available as options.

System Software: Basic operating software includes full compliment
of acquisition, display, plotting, filtering and storage features, Numerous
optional features available; see SCS data sheet.

Bundled Applications Software: Seisimager/2D Lite refraction
analysis software from OYQ.

Data Storage: Stores data locally in SEG-2 on laptop/PC media. Drivers
available for tape/disk storage in SEG-2/D/Y.

Plotters: Drives any Windows-compatible plotter or printer.

Triggering: Positive/negative TTL or contact closure, software adjust-
able threshold. STA/LTAike algorithm for triggering on seismic waveform.

Power: Requires 12V external battery. Uses 0.5 W/channel during
acquisition (0.25 ms sample rate). A single 12 Amp-hour battery is
sufficient for a typical day of data acquisition; standby mode reduces
power consumption by 70%.

Environmental: Operates from -50°C to +70°C (-58°F to +158°F).
Waterproof and submersible. Withstands a 1m drop onto concrete on 6
sides and 8 comers. Passes MIL810E/F vibration.

Physical: L: 254 cm; W: 305 cm; H: 17.75 em; Weight: 36 kg (10x12x7 in;
8 1b). Uses waterproof Bendix 61-pin connector for geophone input.

Operating System: Windows XP/7/10.

Warranty: Three years standard, extended warranty available.

Optional Built-In Test Functions

Instrument: Geophone:

« Noise « Distortion « Natural Frequency

« DC Offset « Crossfeed » Resistance

« Gain Accuracy - CMR » Damping

= Gain and Phase - Bandwidth « Sensitivity
Similarity - Timing Accuracy

Specifications subject to change without notice,.  GeodeDS5_v1 (0518)

GEOMETRICS

Innovation « Experience « Results

']
Y=t

GEOMETRICS INC. 2190 Fortune Drive, San Jose, California 95131, USA
Tel: 408-954-0522 « Fay: 408-954-0902 » Email: sales@geometrics.com

GEOMETRICS EUROPE 20 Eden Way, Pages Industrial Park, Leighton Buzzard LU7 4TZ, UK
Tel: 44-1525-383438 - Fax: 44-1525-382200 - Email: chris@georentals.co.uk

. Building 1, Damei Plaza, 7 Qingnian Road, Chaoyang District, Beijing, 100025 China
|: +-86-10-85850099 « Fax: +86-10-85850991 - laurel@laurelgeophysics.com.cn

EOMETRICS CHINA Laurel Geophysical Instruments Limited
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' SAMPLE/SAMPLER TYPE GRAPHICS UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)
CALIFORNIA SAMPLER 2o WELL-GRADED GRAVELS,
(3 in. (76.2 mm.) outer diameter) &AE{:\EL %Uéis 83m b GW | GRAVEL-SAND MIXTURES WITH
o e LITTLE OR NO FINES
s 3 | WITH S
< CORE SAMPLER g 2 N P ‘:‘é POORLY GRADED GRAVELS,
5 FINES GP GRAVEL-SAND MIXTURES WITH
STANDARD PENETRATION SPLIT SPOON SAMPLER or 1-Ce>3 P
(2in. {50.8 mm.) cuter diameter and 1-3/8 in. (34.9 mm.) inner 2 o LITTLE OR NO FINES
diameter) = WELL-GRADED GRAVELS,
£ . GW-GM | GRAVEL-SAND MIXTURES WITH
ROCK LITHOLOGY GRAPHICS 5 Cusd and e LITTLE FINES
e @ 1=Cc=3
b o WELL-GRADED GRAVELS,
|| poANDSTONE 2 |GRAVELS * U4 GW-GC | GRAVEL-SAND MIXTURES WITH
c S S‘“F'}{,ITrl—(') o LITTLE CLAY FINES
Q
GROUND WATER GRAPHICS £ 12% P POORLY GRADED GRAVELS,
aQ
¥ WATER LEVEL (level where first observed) ? % FINES cudangPo GP-GM fﬁf&ﬁg’? MIXTURES WITH
¥  WATER LEVEL (level after exploration completion) g g or 1=Cc=3 Do POORLY GRADED GRAVELS,
¥ WATER LEVEL (additional levels after exploration) g% %) CEXOC: | DL S MY TURES WITH
F\; OBSERVED SEEPAGE £ 5 %L
E = {'\ g GM SILTY GRAVELS, GRAVEL-SILT-SAND
NOTES |8 : MBTURES
© The report and graphics key are an integral part of these logs. All data o2 GRAVELS =
and interpretations in this log are subject to the explanations and ) ﬂ WITH > 9‘ CLAYEY GRAVELS
limitations stated in the report, 2@ | iaw GC | GRAVEL-SAND-CLAY MIXTURES
® Lines separating strata on the logs represent approximate boundaries ﬁ § FINES
only. Actual transitions may be gradual or differ from those shown. g (U] GC-GM CLAYEY GRAVELS,
® No warranty is provided as to the continuity of soil or rock conditions k] GRAVEL-SAND-CLAY-SILT MIXTURES
between individual sample locations. =
¥ =
- o 1 = g WELL-GRADED SANDS,
ot ckcondlions chesvedsthepdtdl - | & GLEAN [Cust and SW | SAND.GRAVEL MIXTURES WITH
' s =Les LITTLE OR NO FINES
§| 2| wirrH
® In general, Unified Soil Classification System designations presented s | =
on the logs were based on visual classification in the field and were = -% <5% Cu<6 and/ sp ggb?&ig@ﬁfﬁ?ﬁﬁ%g% WITH
modified where appropriate based on gradation and index propertytesting. | @ | 5 | FINES | 2o ot o LITLE DR NG FINES
; : Froe o o| e -
® Fine grained soils that plot within the halched area on the Plasticity n|s .
Chart, and coarse grained soils with between 5% and 12% passing the No. a c Ce] WELL-GRADED SANDS,
200 sieve require dual USCS symbols, ie., GW-GM, GP-GM, GW-GC, w|E L+ ll[f] SW-SM | SAND-GRAVEL MIXTURES WITH
GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC, SC-SM. E 5 Cuz6 and r:' LITTLE FINES
; © If sampler is ot able to be driven at least 6 inches then 50/X indicates o |8 oS I WELL-GRADED SANDS,
z number of blows required to drive the identified sampler X inches with a ‘l.g g S\a?ﬁ_‘s o] SW-SC | SAND-GRAVEL N!XTURES WITH
L 140 pound hammer falling 30 inches, E g 5% TO x LITTLE CLAY FINES
= ABBREVIATIONS g | = 12% POORLY GRADED SANDS,
i WOH - Weight of Hammer o E FINES ) SP-SM | SAND-GRAVEL MIXTURES WITH
= | WOR - Weight of Rod 2 Cu<6 and/ ] LITTLE FINES
y 2 3 or #-Cc>3 POORLY GRADED SANDS,
e = SP-SC | SAND-GRAVEL MIXTURES WITH
5 ; LITTLE CLAY FINES
Q
N E SM SILTY SANDS, SAND-GRAVEL-SILT
7 2 MIXTURES
7 s
& < | winas 2’/ sc | CLAYEY sANDs,
= 12% i SAND-GRAVEL-CLAY MIXTURES
Z | FiNES f /)
* )
CLAYEY SANDS, SAND-SILT-CLAY
5’; SC-SM | ViXTURES
3 | | [ ML | INORGANIC SILTS AND VERY FINE SANDS, SILTY OR
@ CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY
= % 7 INORGANIC CLAYS OF LOW TO MEDIUM PLAsncm GRAVELLY
s 35 . [strsanociavs CL | CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLA
§ NDme? (Liquid Limit CL-ML | NORGANIC CLAYS-SILTS OF LOW PLAS'HCITY. GRAVELLY
o E 8D | lessthan50) ~ CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
= g g To | oL | ORGANICSILTS & ORGANIC SILTY CLAYS OF
efs - LOW PLASTICITY
5 ge 5 MH | NORGANIC SILTS, MICACEOUS OR
O-ag DIATOMACEOQUS FINE SAND OR SILT
S o SILTSANDELAYS INORGANIC GLAYS OF HIGH PLASTICITY, FAT
= Z= {Liquid Limit CH |~ ave )
wr 50 ar greater)
= OH | ORGANIC CLAYS & ORGANIC SILTS OF
| MEDIUM-TO-HIGH PLASTICITY
NOTE: USE MATERIAL DESCRIPTION ON THE LOG TO DEFINE A GRAPHIC THAT MAY NOT BE
PROVIDED ON THIS LEGEND.
PROJECT NO.: GRAPH ICS KEY
20230058.001A
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5 GRAIN SIZE
.'; DESCRIPTION SIEVE SIZE GRAIN SIZE APPROXIMATE SIZE
Boulders >12in. (304.8 mm.) >12 in. (304.8 mm.) Larger than basketball-sized
Cobbles 3-12in. (76.2 - 304.8 mm.) 3-12in. (76.2 - 304.8 mm.) Fist-sized to basketball-sized
coarse 3/4-3in. (19-76.2 mm.} 3/4-3in. (18- 76.2 mm.) Thumb-sized to fisl-sized
Gravel
fine #4 - 3/4 in, (#4 - 19 mm.) 0.19-0.75in. (4.8- 19 mm.) Pea-sized to thumb-sized
coarse #10-#4 0.079-0.191n. (2-4.9mm,) Rock salt-sized to pea-sized
Sand | medium #40 -#10 0.017 - 0.079 in, (0.43 - 2 mm.} Sugar-sized to rock salt-sized
: fine #200 - #40 0.0029 - 0.017 in. {0.07 - 0.43 mm.} Flour-sized to sugar-sized
g Fines Passing #200 <0.0029 in. (<0.07 mm.) Flour-sized and smaller
SECONDARY CONSTITUENT MOISTURE CONTENT CEMENTATION
AMOUNT DESCRIPTION FIELD TEST DESCRIPTION FIELD TEST
Absence of Crumbles or breaks
Term Secondary Secondary Dry moisture, dusty, Weakly with handling or slight
of Constituent is Constituent is dry to the touch finger pressure
Use Fine Grained | Coarse Grained T S
rumbles or 5
Meist Damp butno Moderately with considerable finger
Trace <5% <15% visible water pressure
With 2510 <15% 21510 <30% Visible free water, Will not crumble or
Wet usually soil is below Strongly break with finger
Modifier 215% 230% water table pressure
CONSISTENCY - FINE-GRAINED SOIL _E_YE_AQJO_J{:C)_P'{-_VOLT%ACI
DROCHLORI D
CONSISTENCY | SPT-Ney | PocketPen COMPRESSVE VISUAL / MANUAL CRITERIA
(# blows / ft) (tsf) STRENGTH (Q.)(ps) DESCRIPTION FIELD TEST
Thumb will penetrate more than 1 inch (25 mm). Extrudes
Very Soft <2 PP <025 <500 betwsen fingers when squeezed. None Mo visible reaction
. 4 Thumb will penetrate soil about 1 inch (25 mm). 4
Soft 2:% (9853 FP0 5001000 Remolded by light finger pressure. Some reaclion,
Thumb will penetrate soil about 1/4 inch (6 mm). s W e
Medium Stiff 4-8 0.55 PP <1 1000 - 2000 g forming slowly
Remalded by strong finger pressure, \a'i Siont reaction,
stiff 8-15 15 PP <2 2000 - 4000 Can be imprinted with considerable pressure from thumb, Strong mi'f‘"gb"'es
T z r T F immediately
Very Stiff 15-30 25 PP <4 4000 - 8000 Thumb will not indent scil but readily indented with
Z thumbnail.
Hard =30 4 PP =5000 Thumbnail will nat indent soil.
5 APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL PLASTICITY
MODIFIED CA | CALIFORNIA RELATIVE DESCRIPTION LL Either the LL or the PI {(or Pl
- iohcld (#SETO;"“;‘?“) SAMPLER SAMPLER DENSITY both) may be used to
(# blowsi/ft) (# blows/ft) (%) Non-Plastic NP describe the soil plasticity. NP
= The ranges of numbers
" Very Loose <4 <4 <5 0-15 Low <30 shown hers do notimely <15
¢ Loose 4-10 5-12 5-15 15-35 Medium 30-50 | thatthe LL ranges 15-25
correlate with the Pl
z Medium Dense 10-30 12-35 15- 40 35-65 High =50 | ranges for all soils. >25
Dense 30-50 3560 40-70 65-85 LL is from Casagrande, 1948. Pl is from Holtz , 1959.
Very Dense =50 =60 =70 85-100
FROM TERZAGHI AND PECK, 1948
STRUCTURE ANGULARITY
DESCRIPTION CRITERIA DESCRIPTION CRITERIA
i Alternating layers of varying material or color with layers at Particles have sharp edges and relatively plane sides with unpolished
Shalified least 1/4-in. thick, note thickness. Angular surfaces. Pees b P
Fviiraica Altemating layers of varying matenal or color with the layer
less than 1/4-in, thick, note thickness, Subangular | Parficles are similar to angular description but have rounded edges.
Fissured Breaks along definite planes of fracture with
litfle resistance to fracturing. Subrounded | Particles have nearly plane sides but have well-rounded comers and
2 Slickensided | Fracture planes appear polished or glossy, sometimes striated. S.
Cohesive soil that can be broken down into small angular lumps Rounded Particles have smoothly curved sides and no edges.
= Blocky 5 i
which resist further breakdown.
Lenssd Inclusion of small pockets of different soils, such as small lenses
of sand scattered through a mass of clay; note thickness.
— ERCEGRRE SOIL DESCRIPTION KEY
V. 20230058.001A
f
1 .
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: INFILLING TYPE BEDDING CHARACTERISTICS
= NAME ABBR NAME ABBR TERM Thickness (in.)| Thickness (mm.)
T Albite Al Muscovite Mus Very Thick Bedded >36 >915
Apatite Ap None No Thick Bedded 12-36 305-915
Z Biotite Bi Pyrite Py Moderately Bedded 4-12 102 - 305
Clay Cl Quartz Qz Thin Bedded 1-4 25-102
ol Calcite Ca Sand Sd Very Thin Bedded 04-1 10-25
3 Chlorite Ch Sericite Ser Laminated 0.1-04 25-10
Epidote Ep Silt Si Thinly Laminated <01 <25
~ Iron Oxide Fe Talc Ta Bedding Planes Planes dividing the individual layers, beds, or stratigraphy of rocks.
— Manganese Mn Unknown Uk Joint Fracture in rock, generally more or less vertical or traverse to bedding.
Seam Applies to bedding plane with unspecified degree of weather.
DENSITY/SPACING OF DISCONTINUITIES
DESCRIPTION SPACING CRITERIA
Unfractured >6ft  (>1.83 meters) APERTURE :
Slightly Fractured 2-6ft. (.061-1.83 meters) DESCRIPTION CRITERIA [in.(mm.)]
Moderately Fractured 8in - 2 ft. (203.20 - 609.60 mm.) Tight <0.04(<1)
Highly Fractured 2-8in. (50.80 - 203.30 mm.) Open 0.04-0.20(1-5)
Intensely Fractured <2in. _ (<50.80 mm.) Wide >0.20 (> 5)
ADDITIONAL TEXTURAL ADJECTIVES DISCONTINUITY TYPE JOINT ROUGHNESS COEFFICIENT (JRC)
DESCRIPTION RECOGNITION DESCRIPTION 02
Pit (Pitted) Pinhole to 0.03 ft. (3/8 in.) Fault -
(>1 to 10 mm.) openings Joint 2-4
Shear _—
Vug (Vuggy) Small openings (usually lined with Foliation 4-6
crystals) ranging in diameter from Vein g
0.03ft. (3/8in.) to 0.33 ft. (4 in.) Beddin 6-8
(10 to 100 mm.) g
INFILLING AMOUNT — s 10
Cavity An opening larger than 0.33 ft. (4 DESCRIPTION 10-12
in.) (100 mm.), size descriptions are : N e
required, and adjectives such as Surface Stain
small, large, etc., may be used Spotty W
Partially Filled =
Honeycombed | If numerous enough that only thin Filled o W
- walls separate individual pits or None B
Z vugs, this term further describes the 5| ~—~————1s
- preceding nomenclature to indicate ROCK QUALITY DES|GNATION (RQD) é
o cell-like form & —— T —— T
i DESCRIPTION RQD (%) E 18-20
= Vesicle Small openings in volcanic rocks of Very Poor 0-25 5| oy ————
e (Vesicular) variable shape and size formed by Poot 25-50 4|0 Scm 10cm
entrapped gas bubbles during
solidification Fair 50-75 RQD Rock-quality designation (RQD) Rough
Good 75-90 measure of the degree of jointing or fracture in
a rock mass, measured as a percentage of the
- | DEGREES OF WEATHERING Excaflent S drill core in lengths of 10 cm. or more.
. DESCRIPTION CRITERIA
Unweathered No evidence of chemical/mechanical alternation; rings with hammer blow.
Slightly Weathered Slight discoloration on surface; slight alteration along discontinuities; <10% rock volume altered.
Moderately Weathered | Discoloring evident; surface pitted and alteration penetration well below surface; Weathering "halos” evident; 10-50% rock altered.
Highly Weathered Entire mass discolored, Alteration pervading most rock, some slight weathering pockets; some minerals may be leached out.
Decomposed Rock reduced to soil with relic rock texture/structure; Generally molded and crumbled by hand.
2 RELATIVE HARDNESS / STRENGTH DESCRIPTIONS - FOR WEAKER SEDIMENTARY ROCKS IN COLORADO
SPT N, HARDNESS
<20 Very Weak to Weathered
20-39 Weak
: 40-49 Moderately Strong
=1 50 - 50/6" Strong
> 50/6" Very Strong
a This table was developed by Kleinfelder based on project experience in Colorado for shale, claystone, siltstone, poorly cemented sandstone, and other weaker
Y sedimentary rocks.
P B il ROCK DESCRIPTION KEY
/-\ 20230058.001A
\ KLEINFELDER |prawer C-3
Bright People. Right Solutions. : OFFSHORE CABLE LANDING
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INFILLING TYPE’ RELATIVE HARDNESS / STRENGTH DESCRIPTIONS®
- NAME ABBR MAME ABBR GRADE ucs FIELD TEST
_ Albite Al Muscovite Mus RO Extremely Weak 0.25-1.0 Indented by thumbnail
Apatite Ap None No R1 Very Wesk 107 | S et um Howe of gl T
i can be peeled by
. T < Can be peeled by a pocket knife with difficulty, shallow indentations
2 Biotite Bl Pyrite Py R2 Weak 50-25 | ade by fim blow with point of geclogical hammer.
Cannot be scraped or peeled with a pocket knife, specimen can be
5 Clay c Quartz Qz R3 Medium Strong 2:90 iractured with a single firm blow of a geological hammer.
2 Calcite Sand d R4 Strong 50- 100 Eap;:::rrzq?? requires more than one blow of geological hammer to
- Chiorte ch Sericite Ser RS | VeyStong | 100-250 | SPecimen requies many blows of gealogica
5 Epidote Ep Silt Si RE& Extremely Strong =250 Specimen can only be chipped with a gedlogical hammer,
T: T:
Gypsum hd ale ks ROCK QUALITY DESIGNATION (RQD)? JOINT ROUGHNESS COEFFICIENT (JRC)*
Iron Oxide Fe Unknown Uk
DESCRIPTION RQD (%) oA
Manganese Mn
Very Poor 0-25
2-4
DENSITY/SPACING OF DISCONTINUITIES® " 25-50
_———
DESCRIPTION SPACING CRITERIA Fair 50-75 4-8
———— e
Unfractured =6 ft. (»1.83 meters) Good 75-90 6-8
Slightly Fractured 2- 61t (0.061 - 1.83 meters) Excellent 80 - 100 ..-—--—--—-'—""'E“‘I“)_"""—-—'-'-—"—-—
Moderately Fractured 8in-21ft (203.20 - 609.60 mm)
APERTURE' T e
Highly Fractured 2-81in (50,80 - 203.30 mr) 10-12
DESCRIPTION CRITERIA [in {(mm]] e I T
Intensely Fractured <2in (<50.80 mm) 12-14
Tight <0.04 (<1)
w
ADDITIONAL TEXTURAL ADJECTIVES® Open 0.04-0.20 (1-5) 14 - 16
DESCRIPTION RECOGNITION Wide >0.20 (>5) ———
i Pinhole to 0.03 ft. (¥8in.) (>1 1o
Pit (Pitted) 10 mm.) openings --—JW
Small openings (usually lined with BEDDING CHARACTERISTICS®
Vug (Vuggy) crystals) ranging in diameter from [ e ]
0.03 . (3/8in.) to 0.33 ft. (4 in.) DESCRIPTION Thickness [in (mm)] 0 Scm 10 em
(10 to 100 mm.}
An opening larger than 0,33 ft. (4 Very Thick Bedded >36 (>915)
in.) (100 mm.), size descriptions y RQD  Rock-quality designation (RQD) Rough measure of
cy are ret;nlinled. and eédiecﬁvise such Thick Bedded 12-36 (305-915) the degree of jointing or fracture in a rock mass,
as small, large, elc., may be used s measured as a percentage of the drill core in lengths
Moderately Bedded 4-12(102- 305) ooyl sl -
If numerous encugh that only thin ;
: walls separate individual pits or Thin Bedded 1-4(25-102) REFERENCES
- Heneycombed vugs, this term further describes Very Thin Bedded 0.4-1(10-25) 1. Bieniawski, Z.T., 1989, Engineering Rock Mass
= the preceding nomenclature to ery Ihin 3 s Classifications. John Wiley & Sons, New York. (Mod. by
indicate cell-like form. ? Kleinfelder).
== : Laminated 0.1-0.4(2.5-10) 2. Deere, D.U., and Deere, D.W., 1989, Rock Quality
Small openings in volcanic rocks Designalion (RQD) After Twenty Years, USACE Contract
__ Vesicle (Vesicular) of variable shape and size formed Thinly Laminated <0.1(<2.5) Report GL-89-1.
= by entrapped gas bubbles during 3. Federal Highway Administration (FHWA), 2002,
solidification. o o Subsurface Investigations, FHWA-NHI-01-031. (Mod. by
: Bedding Planes  Planes dividing the individual 1ayers, Kleinfelder).
1 WEATHERINGS beds, or stratigraphy of rocks. 4. International Soclety for Rock Mechanics (ISRM), 1978,
[ — Joint Fracture in rock, generally more or “Suggested Methods for the Quantitative DescljptfonRof
= i : Disconlinuities in Rock Masses,” International Joint Rock
= DESCRIPTION CRITERIA ;e:s ‘verucal o lrave;se 0 b.eddlng. Mechanics and Mining Sciences & Geomechanics Abstracts,
a No evidence of chemical / Seam plies to bedding plane with 4 ]
Eare o - unspecified degree of weather. 5. United States Army Corps of Engineers (USACE), 1994,
Unweathered il it e Rock Foundations, EM 1110-1-2908, November 30, 1994,
H - e = 6. United States Department of the Interior Bureau of
3:3?: ;llltsecrglm?g n(;n surface; Reclamation (USBR), 1998, Engineering Gealogy Field
; M 1, Vel 1.
Slightly Weathered | giecontinuties; <10% rock volume |~ CORE SAMPLER TYPE GRAPHICS ol e
altered.
» y . ; EX CORE BARREL
Discoloring evident; surface pitied CORE SAMPLER (0.846 in, (21.5 mm.) core diameter)
Moderately Weathered and alteration penetration well =
below Srion: Wielhasing sios? AQ CORE BARREL HQ CORE SAMPLE
e, 1050 Jo rck aiermd, (1.067 in. (27.1 mm.) core diameter) {2.500 in. (63.5 mm.) core diameter)
| Skt st moorEmTEL NOCORESMWPLE
Highly Weathered weathering pockets;.some (1.185 in. (30.1 mm.) core diameter) (1.874 in. (47.6 mm.) core diameter)
m minerals may be leached out.
n| BQ CORE BARREL
= Rock reduced to soil with relic (1.433 in, (36.4 mm,) core diameter) NO RECOVERY CORE SAMPLE
= Decomposed rock texture/structure; Generally
"} molded and crumbled by hand. CONTINUOUS CORE SAMPLE NX CORE SAMPLE
& (2.000 in. (50.8 mm.) core diameter) (2,154 in. (54.7 mm.) core diameter)
— il T ROCK DESCRIPTION KEY
/\ 20230058.001A
\ DRAWN BY: L
. KLE/INFELDER OFFSHORE CABLE LANDING C-3
Bright People. Right Solutions. CHECKED BY: HORIZONTAL DIRECTIONAL DRILL
— e WINEMA BEACH, CLOVERDALE, OREGON
DATE:
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

Date Begin- End:  5/16/2022 - 5/18/2022 Drilling Company: Western States ROCK CORING LOG B-1
Logged By: P. Rivas Drill Crew: Adonis, Collin
Hor.-Vert. Datum: WGS 1984 Drilling Equipment: CME-75 Hammer Type - Drop: 140 Ib. Auto - 30 in.
Plunge: -90 degrees Drilling Method: Mud Rotary Hammer Efficiency: 85.5%
Weather: Cloudy Exploration Diameter: 4 in. O.D. Hammer Cal. Date: 12/23/2021
FIELD EXPLORATION LABORATORY RESULTS
- ® o = 0y I
= Latitude: 45.14690° N o B ] c |z | = % 2 2
“led |8 Longitude: -123.97376° E g é"% . 8 8 -~ e . B8 2
© |8T B = Approximate Ground Surface Elevation (fL): 21.00 = gL 2 Sl || E|E[ZE =
£§ & |8 Surface Condition: Bare Earth o|£2 5 |5e =l =2 | 2| 2| 5 |25 g2
8% £ |3 28 s 2|85 |a8|s8| 5 | 5| 5|2 |5F £s
53 5|8 El:2 34|82 |0E|S5| = | 8| 4| 2|82 S5
< o |6 Lithologic Description w|25 & B |eE|Dh|zo|a|a || S |EE <
+E1] Alluvial Beach and Dune Deposits
—20) 411+ Silty SAND with Gravel (SM): fine to coarse sand, E
T brown, moist 1
i Poorly Graded SAND (SP). fine sand, oray, moist, | 1
3 Hedueraame = 114 [111.0 0.9 =
15 b J
i S BC=2 ]
EeTAvA S - — 1 E
(7] Clayey SAND (SC): fine sand, low plasticity, dark 1
L . )/// brown, organic odor, wet, very loose 1
2 I |
2| Poorly Graded SAND (SP): fine sand, gray, wet,
dense .
513 203 [107.4 4.0 _
29 1
Poorly Graded GRAVEL with Siltand Sand BC=15 GP-GM 47 | 86 7
(GP-GM): fine to coarse gravel, gray, wet, very g 1
dense, fine fo coarse sand, cobbles and boulders up
to 18in. T
dense BC=2r (GP-GM 33 | 59 N
2 |
no boulders BC=31 7]
50/6" i
- PROJECT NO.: ROCK CORING LOG B-1 FIGURE
% t{_e'“' 20230058.001A
S ¢ \ F R DRAWN BY: PR N
= KLE[N ELDE OFFSHORE CABLE LANDING C 3
Bright People. Right Solutions. CHECKED BY: ™ HORIZONTAL DIRECTIONAL DRILL
M v . WINEMA BEACH, CLOVERDALE, OREGON
£ DTS 1%734( = PAGE; 10f5

“"'-—JJJ



DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

Date Begin - End: _ 5/16/2022 - 5/18/2022 Drilling Company: Western States ROCK CORING LOG B-1
Logged By: P. Rivas Drill Crew: Adonis, Collin
Hor.-Vert. Datum:  WGS 1984 Drilling Equipment: CME-75 Hammer Type - Drop: 140 Ib. Auto - 30 in.
Plunge: -90 degrees Drilling Method: Mud Rotary Hammer Efficiency:  85.5%
Weather: Cloudy Exploration Diameter: 4 in. O.D. Hammer Cal. Date: 12/23/2021
= FIELD EXPLORATION LABORATORY RESULTS
= . = < & ) B
53| = Latitude: 45,14690° N yu B g 5 |z | = > 2 =
“ e |8 Longitude: -123.97376° £ gl o8 L ] = S|Z(8]|. |28 3
8% B |2 Approximate Ground Surface Elevation (ft.): 21.00 Slgs & g Sl 28] E |52 *
E 5 L ‘8 Surface Condition: Bare Earth 5 ‘gé g %‘ o = =| = ol = 5|25 £ g
g8 £ |5 B8 s 5|35 |0Else| 5|55 |2 |87 =X
S |8 Elz2 s 5|8z |2E|s5[ = | 84| 2|82 35
<0 o|o Lithologic Description w|25 £ B2 |5a|(20| o |a|a |3 [2Z L
o BC=32
—-15 AR 2 E
9] Poorly Graded SAND with Silt (SP}. fine to coarse 20
- - Q:C sand, brown, wet, very dense, fine to coarse gravel, ]
L seashells present
i 7% Clayey SAND (SC): fine sand, medium plasticity, | g
L, - % dark gray, wet, medium dense, trace fine gravel 1
) 40—% B3 sc 17 | 53 | 26 7
.20 -% 4 -
7 _
1.1 Poorly Graded SAND (SP): fine to medium sand,
dark brown, wet, very dense, trace fine gravel -
E 15.2 [122.9 36 7]
504" i
yellowish brown, no gravel BC=::35% 54 7]
41 7
BC=24 N
35 N
38
BC=41 ]
ALSEA FORMATION 41 . .
SANDSTONE: brown, fine-grained sand, highly S0/
weathered, RO, intensely fractured b
Brown to dark brown BC=50/6" ]
ERGETIG ROCK CORING LOG B-1 FIOLRE
20230058.001A
\ KLEINFELDER | PR C-3
2 : . OFFSHORE CABLE LANDING
Bright People. Right Solutions. CHECKED BY: o HORIZONTAL DIRECTIONAL DRILL
\;/ WINEMA BEACH, CLOVERDALE, OREGON
ity [18%234( o PAGE:  20f5
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CC OTH 00555831 2022 TR

DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3

FICE

Date Begin - End: _ 5/16/2022 - 5/18/2022 Drilling Company:  Western States ROCK CORING LOG B-1
Logged By: P. Rivas Drill Crew: Adonis/Collin
Hor.-Vert. Datum:  WGS 1984 Drilling Equipment: CME-75
Plunge: -90 degrees Coring Method: Coring
Weather: Cloudy Core Bit Type: NQ Core
ROCK CORING INFORMATION
Latitude: 45.14690° N Tl e = T o
N e 2 Longitude: -123.97376° E J & E 2 Discontinuity Description
[ J—— : o . b = 3
Rl Approximate Ground Surface Elevation (ft.): 21.00 g g E &c; % | & Fracture#: (Depth), Type,
£5 &|8 b e E|l §|%lzgs]| €| 8 ® Relative Dip, Density or Spacing.
e £ | § IMANoN angd ROcK. 1ype,: =z Z |glz7 | = E k= Degree of Infilling, Infilling Type,
&z 8| & Color, Grain/Particle Size, Weathering, 5 c |E g | = g o Aperture, Surface Weathering, JRC
a® @ L% . P . o S |@ = © s g,
< o |O Bedding, Density or Spacing 0| & |lojgf| 6 | 2 | x
-++] SANDSTONE: dark gray, fine-grained sand, 1 1 127 [nal 0 | R2
—-50 & moderately weathered, moderately bedded, intensely 4
_ i fpr;c\‘::lr::t, contains small shell fragments, silt matrix 55 | WA | 75 (71.6), joint, 557, moderately fractured, none, -
| A Slightly weathered, moderately fractured No, tight, JRC=16-18 4
(73.2"), joint, 3°, highly fractured, none, No,
i T slightly open, JRC=10-12 T
. 75— 4 in, layer of intensely fractured to brecciated (73.4'), joint, 0, moderately fractured, none, No, _|
slightly open, JRC=10-12
.55 - 5 in. layer of intensely fractured and rehealed B
i i Thioky eddexd e 5o | A | 8 (76.5'), joint, 50°, none, No, slightly apen, i
JRC=8-10
(76.9"), joint, 40°, none, Mo, slightly open, b
’ JRC=6-8
:1'3;"'3’ f{:f“f‘mdl ; (77.7°), joint, 557, none, No, tight, JRC=4-6
ey ‘rac ure. (78.7"), joint, 55°, none, No, slightly open, —
Convolute siltsone rip-up clasts, bed remnants JRC=10-12
{79'), joint, 40°, highly fractured, none, No, T
2 4 60" | NIA | 91 slightly open, JRC=8-10
UCS = 5610 psi (79.3"), joint, 65°, moderately fractured, none,
Mo, slightly open, JRC=12-14 .
(80'), joint, 45°, none, No, slightly open,
JRC=8-10 ]
Moderately fractured (84.4'), joint, 45°, slightly fractured, none, No, |
slightly open, JRC=4-6
(85.1°), joint, 60°, moderately fractured, none,
Gray to dark gray, moderately fractured 23| 5 60" | nA | 96 No, slightly open, JRC=4-6 i
(85.8"), joint, 30°, none, No, slightly open,
JRC=2-4 =
(86.1"), joint, 70°, highly fractured, none, No,
slightly open, JRC=10-12 I
(88", joint, 30°, none, No, slightly open, i
Localized calcarecus mineralization within joints JRC=2-4
(88.2), joint, 50°, none, No, slightly open, b
UCS = 5050 psi 3|6 60" | NA | 75 JRC=10-12 |
(88.8"), joint, 50°, none, No, slightly open,
JRC=4-6 E
(89.3"), joint, 65°, moderately fractured, none,
Localized mass highly fractured and partially No, s]ig_ht?y e, JRC=14-16 )
rehealed (90.5'), joint, 25°, slightly fractured, none, No,  _|
slightly open, JRC=2-4
(93, joint, 30°, moderately fractured, none, No,
24 7 50" | WA | 93 slightly open, JRC=4-6 ) i
(93.5), joint, 80°, none, No, slightly open,
JRC=14-16 i
(94", joint, 30°, highly fractured, none, No,
slightly open, JRC=4-6 N
(94.2"), joint, 60°, none, Mo, slightly open, o
JRC=8-10
(94.5"), joint, 60°, none, No, slightly open, g
JRC=8-10
4 | 8 60" | NA | 86
{95.1"), joint, 50°, moderately fractured, none,
Mo, slightly open, JRC=14-16 |
(98", slightly fractured
B 4 (100.6"), joint, 45°, none, No, slightly open, 1
JRC=8-10
: FIGURE
= FROECT I ROCK CORING LOG B-1
ff'\ 20230058.001A
f \
{
i DRAWN BY: PR o
. KLEINFELDER OFFSHORE CABLE LANDING C-3
_ Bright People. Right Solutions. CHECKED BY: ™ HORIZONTAL DIRECTIONAL DRILL
\u-;/ WINEMA BEACH, CLOVERDALE, OREGON
DATE: ‘ lesg'f;?a 022 PAGE: 3of5
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

Date Begin - End: _ 5/16/2022 - 5/18/2022 Drilling Company: _Western States ROCK CORING LOG B-1
Logged By: P. Rivas Drill Crew: Adonis/Collin
Hor.-Vert. Datum:  WGS 1984 Drilling Equipment: CME-75
Plunge: -90 degrees Coring Method: Coring
Weather: Cloudy Core Bit Type: NQ Core
ROCK CORING INFORMATION
Latitude: 45.14690° N |l e & N -
3.8 g _ Longitude: -123.97376° £ s lel B E 2 Eisconinuy Rescription
: § 2_5 § = Approximate Ground Surface Elevation (ft.): 21.00 'ué _ﬂé = g 8 % _ ﬁ Fracture: (Depth), Type,
=68 = i e = [ Relative Dip, Density or Spacing.
5% < |2 Formation and Rock Type, 2|2 (82|22 2 Degree of Inflling, Infiling Type,
2 = =9 D o eg a, g lype,
a3 8|8 Color, Grain/Particle Size, Weathering, x| s |E § gl=181]2 Aperiure, Surface Weathering, JRC
< o |o Bedding, Density or Spacing sl 21818zl 5 |1 2 | &
SANDSTONE: gray to dark gray, fine-grained sand, 4 8 60" | N/A | 86 | RZ | (100.9'), jeint, 70°, spotty, Ca, slightly open,
.85 B slightly weathered, moderately bedded, moderately {cont.) (cont.) JRC=4-6 .
fractured, containes fine calcareous shell fragments, 5 3 5 | A | 75 (104.1"), joint, 35°, none, No, slightly open,
i 7 silt matrix prevalent JRC=12-14 T
= . Decrease in shell fragments present (105.1"), joint, 80°, spotty, Ca, slightly open, d
Lo JRC=10-12
- 3 B (106.1"), joint, 257, highly fractured, none, No, ]
A slightly open, JRC=8-10
i 110 .. (106.5", joint, 15°, none, No, slightly open,
—.g0 i JRC=6-8 -
e - (107.5"), joint, 85°, moderately fractured, none,
i ) s % o0 L No, slightly open, JRC=0-2 1
| Joss UCS = 4210 psi (107.9'), joint, 20°, none, No, slightly open, i
s JRC=2-4
- - {108.1"), joint, 30°, none, No, slightly open, e
S JRC=2-4
R (109.8"), joint, 10°, none, No, slightly open,
o5 = b JRC=2-4 A
110.5'), joint, 20°, moderately fractured, ;
s Slightly fractured, abundant fine calcareous shell 6 11 60" | NA | 93 E:a slig?h{ﬁ:r:)pen Jgg:ﬂ:% ¥ et Spoty _
I fragments (111.7), joint, §5°, highly fractured, none, No,
slightly open, JRC=4-6
= (112.2'), joint, 70°, slightly fractured, none, No, 5
slightly open, JRC=4-6
i (115.2"), joint, 40°, highly fractured, none, No,
—-100 slightly open, JRC=2-4 N
— (115.4", joint, 40°, moderately fractured, none,
s 6 | 12 58" [ N/A | 96 No, slightly open, JRC=2-4 -
8 (116.5"), joint, 60°, slightly fractured, none, No,
3 slightly open, JRC=6-8
. L (120.5"), bedding, 5°, moderately fractured, .
- none, No, tight, JRC=2-4
o B (121.5"), bedding, 5°, slightly fractured, none,
105 No, tight, JRC=0-2
5 = = 7 (123.3'"), bedding, 5°, none, No, tight, JRC=2-4
L 60" A
(127"}, joint, 40°, moderately fractured, spotty,
| Ca, slightly open, JRC=6-8 ~
= (127.8"), joint, 10°, none, No, slightly open,
i JRC=2-4 7
B (129.5'), joint, 20°, none, No, slightly open, e
JRC=6-8
—-110 o
(131.1"), joint, 15°, highly fractured, partially
- - Shell fragments to 0.75 in. present 718 14 60" NiA 98 filled, Cl, slightly open, JRC=4-6 -
i =1 131 ucs=4990psi .(J1R3é ._5‘2,8 joint, 15, none, No, slightly open,
221 l:: (131.8), bedding, 5°, slightly fractured, none,
No, slightly open, JRC=6-8
- 135— -
—115 .
B B 8 15 60" | NA | 31 (136.5"), joint, 80°, none, No, slightly open, _
I il JRC=14-16
= | 4:::1 Intensely fractured zone with sand and clay fracture (136.8'), joint, 45°, partially filled, Ca, slightly .
| | o] infin open, JRC=2-4 2
. FIGURE
L FROECT IR ROCK CORING LOG B-1
77 20230058.001A
F 4
[
\ KLE[N“ EL DE“ i PRAWNEY: PR OFFSHORE CABLE LANDING C_3
;B _ Bright People. Right Solutions. CHECKED BY: ™ HORIZONTAL DIRECTIONAL DRILL
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DocuSign Envelope 1D: 2499A204-88EB-4267-B995-D5609091CEE3

CC OTH 00555831 2022 TR

Date Begin - End: _ 5/16/2022 - 5/18/2022 Drilling Company:  Western States ROCK CORING LOG B-1
Logged By: P. Rivas Drill Crew: Adonis/Collin
- | Hor.-Vert. Datum: _WGS 1984 Drilling Equipment: _CME-75
Plunge: -90 degrees Coring Method: Coring
| weather: Cloudy Core Bit Type: NQ Core
- ROCK CORING INFORMATION
% Latitude: 45.14690° N = = £ s "
2 |, E’\ 2 _ Longitude: -123.97376° E B . g E ‘%u Discontinuity Description
S8 |2 Approximate Ground Surface Elevation (ft.): 21,00 g g E; é &1 5 Fracture#: (Depth), Type.
E 5§ €18 - I Rock T E E e ol 5| = ¢ Relative Dip, Density or Spacing.
e £ |5 OIAAIN Ang. ype, = = b= - I e = Degree of Infilling, Infilling Type,
S 2| Color, Grain/Particle Size, Weathering, 5| s|Elsz| =8]8 Aperture, Surface Weathering, JRC
<w oo Bedding, Density or Spacing a| & |d|eZ| S| e |
.. | SANDSTONE: gray to dark gray, fine-grained sand, 8 15 60" | WA | 31 R2 | (136.9", joint, 20°, highly fractured, partially
—_120 - slightly weathered, thickly to very thickly bedded, {cont,) (cont.) filled, Ca, slightly open, JRC=2-4 o
moderately fractured, contains fine calcareous shell 8 6 5 | A | 71 (137.6'), joint, 80®, intensely fractured, partially
i 1 fragments, silt matrix prevalent, locally aligned with filled, Cl, slightly open, JRC=10-12 9
N A bedding and crossbedding (139.8"), joint, 70°, moderately fractured, 4
partially filled, Cl, slightly open, JRC=2-4
B (142.2"), joint, 50°, slightly fractured, none, No, -
| slightly open, JRC=8-10 =
fi rtially rehealed
125 renisely fiaciured:and partilly Fahsaled iayee (145.6"), joint, 60°, moderately fractured, none,
- Mo, slightly open, JRC=16-18
B 2 b = | I (146.5"), joint, 55°, none, No, slightly open, T
3 JRC=6-8 9
{148.3"), joint, 60°, highly fractured, partially |
i filled, Ca, slightly open, JRC=6-8
" (148.8"), joint, 60°, slightly fractured, none, No,
slightly open, JRC=4-6
—-130 .
(151.3'"), joint, 80°, nane, No, slightly open,
i 7 \JRC=10-12 T
= 155..
_.135 -
R T
—.140 -
: FIGURE
— PRONENE ROCK CORING LOG B-1
/\ 20230058.001A
{ K E FE D EQ DRAWN BY: PR :
: L IN L d OFFSHORE CABLE LANDING C 3
Bright People. Right Solutions. CHECKED BY: ™ HORIZONTAL DIRECTIONAL DRILL
—— WINEMA BEACH, CLOVERDALE, OREGON
: DATE: | 1e5§2a 022 PAGE: 50f5
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DocuSign Envelope ID: 2439A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 202
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 20
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 20
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PHOTO 5: BORING B-1, 25 FT SAMPLE
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3

CCOTH 00555831 20
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 0055583120

PHOTO 9: BORING B-1, 50 FT SAMPLE
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3

CC OTH 00555831 20
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DocuSign Envelope 1D: 2499A204-88EB-4267-B995-D5609091CEE3

CC OTH 00555831 202
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DocuSign Envelope ID: 2498A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 20

PHOTO 16: BORING B-1, CORE RUN 4: 81.5 FT - 86.5 FT
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DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 20
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DocuSign Envelope 1D: 2499A204-88EB-4267-B995-D5609091CEE3

CC OTH 00555831 20
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PHOTO 22: BORING B-1, CORE RUN 10: 111.5 FT - 116.5 FT
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PHOTO 23: BORING B-1, CORE RUNE 11: 116.5 FT -121.5 FT
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PHOTO 25: BORING B-1, CORE RUNE 13: 126.5 FT -131.5 FT
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PHOTO 27: BORING B-1, CORE RUNE 15: 136.5 FT -141.5 FT
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PHOTO 29: BORING B-1, CORE RUNE 17: 146.5 FT -151.5 FT
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APPENDIX D
LABORATORY TEST RESULTS

F ATTACHMENTS

lowing figures are attached and complete this appendix.

Laboratory Test Result Summary

Rock Laboratory Test Result Summary
Atterberg Limits Test Results

Sieve Analysis Test Results

lo D-8 — Uniaxial Compressive Strength Results
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Specimen Preparation in accordance with ASTM D4543 Diameter, in Da 2.39

Remarks: Height, in Hg 542
Moisture Condition As Received
Unit Weight, pcf Py 146
Uniaxial Compressive Strength (psi) Gy 5,610
Time to Failure, mm:ss 2:18

Description of Specimen: -

ITest Method: ASTM D7012, Method C

Boring: B-1
Run: 4
Depth, ft: 82
Test Date: 6/9/22
.-.-'!-."_ =
//\ PROJECTNO.:  20230058)  UNIAXIAL COMPRESSION TEST FIGURE
| ENTRY BY: S. Winn
. KLE] N FE L D EJ R |ueckensy:  c. potick OFFSHORE CABLE LANDING D-5
BngaPeppie R oluvans | 6/1412022|  HORIZONTAL DIRECTIONAL DRILL
—— WINEMA BEACH, CLOVERDALE, OREGON
9969 Hom Rd., Sacramento, CA 95827 PAGE: 1of1
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CC OTH 00555831 2022 TR

Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 2.39

Remarks: Height, in Ho 5.04
Moisture Condition As Received
Unit Weight, pcf Pe 157
Uniaxial Compressive Strength (psi) oy 5,050
Time to Failure, mm:ss 3112

Description of Specimen:

[Test Method: ASTM D7012, Method C

Boring: B-1
Run: 6
Depth, ft: 91.5
Test Date: 6/9/2022

f”f\

( kKLEINFELDER

Bright People. Right Solutions.

9869 Hom Rd., Sacramento, CA 95827

PROJECT NO.:
ENTRY BY:
CHECKED BY:
DATE:

20230058
A. Auvinen

UNIAXIAL COMPRESSION TEST

FIGURE

C. Pollack
6/14/2022

OFFSHORE CABLE LANDING
HORIZONTAL DIRECTIONAL DRILL

WINEMA BEACH, CLOVERDALE, OREGON

D-6

PAGE: 1of1

[ lega_[?




DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 2.39
Remarks: Height, in Ho 5.17
Moisture Condition As Received
Unit Weight, pcf 04 153
Uniaxial Compressive Strength (psi) G, 4,210
Time to Failure, mm:ss 2:16
Description of Specimen: - ITest Method: ASTM D7012, Method C
Boring: B-1
Run: 10
Depth, ft: 112.4
Test Date: 6/9/2022
e PROJECTNO: 20230058|  UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER |oce o rom
: : : CHECKEDBY:  C. Pollack OFFSHORE CABLE LANDING
Eright Feople. Right Sofutons.. | .. 611412022|  HORIZONTAL DIRECTIONAL DRILL D-7
\‘—"_/' WINEMA BEACH, CLOVERDALE, OREGON
9969 Hom Rd,, Sacramento, CA 95827 PAGE: 10f1
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Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 2.40
Remarks: Height, in Ho 5.03
Moisture Condition As Received
Unit Weight, pcf Py 152
Uniaxial Compressive Strength (psi) G, 4,990
Time to Failure, mm:ss 5:49
Description of Specimen: - ITesl Method: ASTM D7012, Method C
Boring: B-1
Run: 14
Depth, ft: 132.5-133.8
Test Date: 6/9/2022
/\ PROJECT NO.: 20230058 UNIAXIAL COMPRESSION TEST FIGURE
KLE/NFELDER ENTRY BY: S. Winn
CHECKED BY:  C. Pollack
\ Bright People. Right Solutions. B 6/14/2022 HO?Q'I:ZFSNH‘I(?S.ED(I:F?E%EIé?ﬁi?_lgglu D"'8
E—'—”/ WINEMA BEACH, CLOVERDALE, OREGON

9969 Hom Rd., Sacramento, CA 95627 PAGE: 1of1
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Global Geophysics
P. O. Box 2229 Tel: 425-890-4321
Redmond, WA 98053 Fax: 206-582-0838
July 14, 2022 Our ref: 112-0228.000

Kleinfelder
3731 W. Ashcroft Ave,
Fresno, CA 93722

Attention: Mr. Pedro Rivas

RE: REPORT FOR THE GEOPHYSICAL SURVEYS FOR WINEMA HDD,
OREGON

Dear Mr. Rivas:

Global Geophysics LLC. conducted downhole seismic, multi-channel analysis of surface
wave (MASW), electrical resistivity tomography (ERT), and overwater seismic profiling
surveys near Winema, OR in May, June and July, 2022. The objective of the studies is to the
stratigraphy along the proposed HDD alignment.

1. GEOPHYSICAL METHODS, INSTRUMENTATION AND FIELD
PROCEDRUES

The following paragraphs describe the methods and procedures.

1.1. Downhole Seismic Survey

The seismic downhole method provides a designer with information pertinent to the seismic
wave velocities of the materials in question. The P-wave and S-wave velocities are directly
related to the important geotechnical elastic constants of Poisson’s ratio, shear modulus, bulk
modulus, and Young’s modulus. Accurate in-situ P-wave and S-wave velocity profiles are
essential in geotechnical foundation designs. These parameters are used in both analyses of
soil behavior under both static and dynamic loads where the elastic constants are input
variables into the models defining the different states of deformations such as elastic, elasto-
plastic, and failure. Another important use of estimated shear wave velocities in geotechnical
design is in the liquefaction assessment of soils.

The downhole seismic survey was carried out using a Geometrics 32-bit Geode, a 24-channel
seismograph. The receiver package employed was a Geostuff BHG-2 tri-axial package
containing one vertical geophone for recording compressional wave (P-wave) and the two
horizontal geophones for recording shear waves (S-wave). A lumber secured under vehicle

Glob#@rphysics
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front wheels was used for S-wave source. The lumber was impacted by a 20 Ib sledge
hammer horizontally on both sides of the lumber to generate S-wave with opposite polarities.
The receiver was lowered in the borehole at 3-foot interval, and data was collected and stored
for further interpretation.

1.2.  Multichannel Analysis of Surface Wave (MASW)

The MASW method determines variations in surface wave velocities with increasing
distances and wavelengths. The data from these measurements are used to model the shear
wave velocities of the subsurface. This information can then be used to infer rock/soil types,
stratigraphy and soil conditions.

The MASW survey requires a seismic source, to generate surface-waves, and at least 24
geophones, to measure the ground response at increasing distances from the source. Surface
waves are a special type of seismic wave whose propagation is confined to the near surface
medium. The depth of subsurface penetration of a surface-wave is directly proportional to its
wavelength. In a non-homogeneous medium, surface-waves are dispersive, i.e. each
wavelength has a characteristic velocity stemming from subsurface heterogeneities. The
relationship between surface-wave velocity and wavelength is used to calculate the shear-
wave velocity of the medium with increasing depth.

The seismic source will be an excavator. Examples of passive sources are drill rigs, road
traffic, micro-tremors, and water-wave action (in near-shore environments). Geophone
measures the arrival time of the various components of the surface wave-train traveling from
the seismic source.

The surface-wave velocity with respect to frequency (called the ‘dispersion curve’) is
determined by measuring the delay time in wave propagation between the geophones. The
dispersion curve is then matched to a theoretical dispersion curve using an iterative forward-
modeling procedure. The result is a profile of shear-wave velocity versus depth. This shear
wave profile can be with used other parameters such as density, to estimate the dynamic
shear modulus of the medium as a function of depth.

The MASW survey was conducted using 24 geophone spaced at 10 ft.

1.3.  Electrical Resistivity Tomography

The electrical resistivity tomography (ERT) technique maps differences in the electrical
properties of geologic materials. These differences can result from variations in lithology,
water content, pore-water chemistry, or voids. The method involves transmitting an electric
current into the ground between two electrodes and measuring the voltage between two other
electrodes. The direct measurement is the apparent resistivity of the area beneath the
electrodes. The measurements include deeper layers as the electrode spacing is increased.
Recent advances in technology permit rapid collection of multiple soundings, using up to 56
electrodes for each spread. The data are modeled to create a 2-D geo-electric cross-section
that is useful for mapping both vertical and horizontal variations of the subsurface strata.

{ -
G!ob@physms



DocuSign Envelope ID: 2498A204-88EB-4267-B895-D5609091CEE3 CC OTH 00555831 2022 TR

Kleinfelder July 14, 2022
Mr. Pedro Rivas 3 112-0228.000

The data wasacquired with an AGI SuperSting R8 system using up to 56 electrodes space at a
10-20 feet interval on the ground surface/sea floor along the proposed HDD alignment. Once
the electrode array was installed in the ground, multiple soundings were automatically
carried out by the control unit. The data was downloaded on site into a computer and
processed using specialized inversion software to determine if all of the objectives had been
met.

1.4. Overwater Profiling

Overwater profiling provides a continuous subsurface image of the seabed, the underlying
stratigraphy and major structural features in the bedrock. The subsurface acoustic image are
produced in real-time on a computer screen which displays the data as a profile or cross-section
view along the transect. Subsurface reflection data is acquired every 1 to 2 meters and the
location of each data point is determined with the global position satellite system. Preliminary
interpretation of the data can be done in the field without the need for additional processing.

The reflection survey used a low frequency seismic reflection system, with a frequency band-
pass 0of 450 to 1500 Hz to obtain maximum subsurface penetration in fined-grained to coarse-
grained sediment. The acoustic energy source was mounted on the side of the vessel and a 20
ft long hydrophone is towed approximately 10 ft astern of the acoustic transducer.

A DGPS system will be used to navigate along proposed HDD alignment. The reflection data
is processed and stored on a digital acquisition system.

2. RESULTS

The line locations are shown in Figure 1. The s-wave profile MASW 1 (on land) is
presented in Figure 2 together with resistivity profile ERT 2 (on land). The borehole
B1 is approximately 65 north of the transect. The interpreted top of the sandstone is
shown in dashed magenta line. MASW and ERT measure different soil properties with
different electrode/geophone/shot spacings, their contour lines may not match.

In addition, the measured soil resistivity values are in very different ranges when
collected on land and in sea water. The resistivity range is much lower in sea water due
to large current output. The ERT 1 profile is shown in Figure 3. The interpreted
overburden and basal layer (assuming sandstone) is highlighted with the dashed
magenta line. The overburden thickness varies between 35 ft to 50 ft. However, there
is a big data gap between ERTI and ERT2, and different materials have similar
resistivity ranges, the interpreted geological units can be different from ground truthing.

The overwater seismic profiling data were collected back and forth between
(45°8.750°N, -123°59.366’) and (45°8.783°, -123°58.816°) as close to the shore as
possible (approximately 15 ft water depth). The track lines and profiles are shown in
Figure 4. The interpreted basal layer based on the resistivity profile is shown in dashed
purple line.

Glob@physics
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The shear velocities measured at borehole B1 is listed in the table below:

Table 1: Calculated shear wave velocity at Bl

Arrival
Depth (ft) | (ms) S-wave Velocity (ft/s)

3 21.72
6 24.96 610
9 28.21 766
12 31.45 834
15 34.70 867
18 37.94 885
21 41.18 896
24 44.43 903
27 47.67 908
30 49.81 1378
33 51.96 1382
36 54.10 1385
39 56.25 1387
42 58.39 1389
45 60.54 1390
48 62.68 1391
51 64.82 1392
54 66.97 1393
57 69.11 1393
60 71.26 1394
63 73.40 1395
66 74.94 1942
69 76.48 1943
72 78.02 1943
75 79.56 1944
78 81.10 1944
81 82.64 1944
84 83.85 2466
87 85.07 2466
90 86.28 2466
93 87.50 2466
96 88.71 2467
99 89.93 2467
102 91.14 2467
105 92.36 2467
108 93.57 2467

Globe{@iophysics
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111 94,79 2467

114 96.00 2468

117 97.18 2536

120 98.36 2536

123 99.55 2536

126 100.73 2536

129 101.91 2537

132 103.09 2537

135 104.27 2537

138 105.45 2537

141 106.64 2537

144 107.82 2537

147 109.00 2537

S-wave source to borehole distance =

LIMITATION OF GEOPHYSICAL METHODS

Global geophysics services are conducted in a manner consistent with the level of care and
skill ordinarily exercised by other members of the geophysical community currently
practicing under similar conditions subject to the time limits and financial and physical
constraints applicable to the services. MASW, ERT, seismic profiling are remote sensing
geophysical methods that may not detect all subsurface conditions due to the limitations of
the methods, soil conditions, size of the features and their depths. Different soil/rock types
have wide overlapping velocity and resistivity ranges, the interpreted geological units may be
proven to be different by ground truthing.

Sincerely,

Global Geophysics

QDM

John Liu, Ph.D., R.G.
Principal Geophysicist

Glob@physics
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Important Information about This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a
geotechnical-engineering report providing the data obtained, a discussion
of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed

to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an
engineering interpretation of the subsurface conditions within the context
of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
\gemcchnical—engineering study conducted for a given civil engineer

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering report is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

» for a different client;

« for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

« before important events occurred at the site or adjacent to it;
e.g., man-made events like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full,

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
« the site’s size or shape;
« the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance criteria;
« the composition of the design team; or
« project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes - even minor ones - and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accepr/
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responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and testing procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ - maybe significantly ~ from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

‘The recommendations included in this report - including any options or
alternatives - are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
Jail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reporls has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

+ help develop specifications;

« review pertinent elements of other design professionals’ plans and

specifications; and
« be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note

GE:

conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors

that they may perform their own studies if they want to, and be sure fo
allow enough time to permit them to do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own
responsibilities and risks. Read these provisions closely. Ask questions.
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks o regulated contaminants. Unanticipated subsurface

en ntal problems have led to project failures. If you have not
obtained your own environmental information about the project site,
ask your geotechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

‘While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor — from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recotnmendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design team.
Geotechnical engineers are not building-envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS
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Telephone: 301/565-2733
e-mail: info@geoprofessional.org www.geoprofessional.org
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prohibited, except with GBA’ specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of
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Inadvertent Return Contingency Plan
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Inadvertent Return Contingency Plan
For Horizontal Directional Drilling
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1. Introduction

Horizontal Directional Drill (HDD) operations, also known as directional bores, have the potential to release drilling
fluids into the surface environment through inadvertent returns, or the condition where drilling mud is released
through fractured bedrock into the surrounding rock and sand and travels foward the surface. Because drilling muds
consist largely of a bentonite clay-water mixture, they are not classified as toxic or hazardous substances. However,
if it is released into restricted water bodies in [arge quantities, bentonite has the potential to adversely impact fish and
invertebrate species.

While drilling fluid seepage associated with an inadvertent return is most likely to occur near the bore entry and exit
points where the drill head is shallow, inadvertent returns can occur in any location along a directional bore. This
Inadvertent Return Contingency Plan (IRCP) establishes operational procedures and responsibilities for the
prevention, containment, and clean-up of inadvertent refurns associated with the proposed directional drilling ufility
project. All onsite personnel, including subcontractors, responsible for the work must adhere to this plan during the
directional drilling process. ‘

The specific objectives of this plan are to:

Minimize the potential for an inadvertent return associated with directional drilling acfivities.

Provide for the timely detection of inadvertent returns.

Protect the environmentally sensitive seabed/riverbed and associated riparian vegetation.

Provide for an organized, timely, and “minimum-impact” response in the event of an inadvertent return.
Provide for all appropriate nefifications are made immediately to the management and safety personnel, as
well as the applicable regulatory agencies.

s wN

2. Responsibilities

The Site Supervisor has overall responsibility for implementing this IRCP. The Site Supervisor will ensure that all
employees are frained prior to all drilling. The Site Supervisor shall be notified immediately when an inadvertent
return is detected. The Site Supervisor will be responsible for ensuring that the safety depariment is aware of the
inadvertent return, coordinating personnel, response, cleanup, regulatory agency notification and coordination to
ensure proper clean-up, disposal of recovered material, and timely reporting of the incident. The Site Supervisor shall
also ensure all waste materials are properly containerized, labeled, and removed from the site to an approved
disposal facllity by personnel experienced in the removal, transport, and disposal of drilling mud.

The Site Supervisor shall be familiar with all aspects of the drilling activity, the contents of this IRCP and the
conditions of approval under which the activity is permitted to take place. The Site Supervisor shall have the authority
to stop work and commit the resources (personnel and equipment) necessary to implement this plan. The Site
Supetvisor shall assure that a copy of this plan is available (onsite) and accessible to all consfruction personnel
during all construction. The Site Supervisor shall ensure that all workers are properly trained and familiar with the
necessary procedures for response to an inadvertent return, prior to commencement of drilling operations.

The Site Supervisor shall ensure that:

e Al equipment and vehicles are be checked and maintained daily to prevent leaks of hazardous materials.

o Spill kits and spill containment materials are always available on-site and that the equipment is in good
working ordet.

e Equipment required to contain and clean up an inadvertent return will either be available at the work site or
readily available at an offsite location within 15 minutes of the bore site.

e If equipmentis required to be operated near a riverbed, absorbent pads, and plastic sheeting for placement
beneath motorized equipment shall be used to protect the riverbed from engine fluids.

Page |1
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Prior to the start of construction, the Site Supervisor shall ensure that the crew members receive training in the
following:

e The provisions of the IRCP, equipment maintenance, and site-specific permit and monitoring requirements.

o Inspection procedures for release prevention and containment equipment and materials.

o Contractor/crew obligation to immediately stop the drilling operation upon first evidence of the occurrence of
an inadvertent return and to immediately report any releases.

o Contractor/crew member responsibilities in the event of a release.

e Operation of release prevention and control equipment and the location of release control materials, as
necessary and appropriate.

s Protocols for communication with agency representatives who might be on-site during the clean-up effort.

The Site Supervisor shall ensure that a Job Briefing meeting is held at the start of each day of drilling to review the
appropriate procedures to be followed in case of an inadvertent return. Questions shall be answered, and clarification
given on any point over which the drilling crew or other project staff has concerns.

3. HDD Operations
3.1 HDD Rig

The HDD rig will be placed in position and prepared for bore pipe installation. The individual segments of bore pipe
will be placed on the HDD rig by either a small crane, forklift or a back-hoe stationed next to the drill rig.

3.2 Fluid Mixing & Recycling Unit

A mixing & recycling unit will be used to mix the drilling fluid and to remove the drill cuttings and recycle the drilling
fluid during the drilling process. The bentonite clay and water are mixed in the large tank for use in the drilling
process. As the drilling fluids are returned to the bore site through the annular space between the drill pipe and the
bore hole, it is pumped back to the mixing/recycling unit where the cuttings (soil and rock) from the drill hole are
separated from the drilling fluid. The cuttings are stockpiled for removal to an approved landfill and the drilling fluid

Page| 2
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reused as the bore process continues. This recycling process will minimize the use of freshwater for the mixing and
reduce the risk of drilling fluid leak in the surrounding area.

The recycling unit chosen for these operations typically has a 280 m? / hour clean mud recycling capacity and utilizes
three stages of recycling: a preliminary shaker, a de-sander, and a de-silter. The de-silter employs two sets of
meshes and hydro cyclones to clean the fluid from solids up to 20 pm. An example of this unit is illustrated in Figure
2.

Figure 2. Example of a Drilling Fluid Mixing & Recycling Unit
3.3 Vac-Truck

A vacuum truck shall be staged at the site, allowing it to be mobilized and relocated at any place along the
(terrestrial) drill shot within 10 minutes of an inadvertent return detection.

3.4 Drilling Fluid
341  Drilling Mud Mixing and Preparation

The drilling fluid, called drilling mud, to be used typically consists of approximately 92% water, 7% bentonite clay and
less than 1% other non-toxic additives. The drilling mud is prepared by mixing the water, bentonite clay and
addatives in the mixing unit. The dust that would be produced when pouring the bentonite in the mixing unit poses an
inhalation hazard for the worker that does the mixing. Appropriate Personal Protection Equipment, including dust
masks and eye protection, will be worn by personnel near the mixing process.

There are various components that may be added to the drilling mud that enhance borehole stabilization, fluid
carrying capacity, and water characteristics. A polymer additive would be available on-site to be employed in the
drilling fluid in negligible concentration (0.5 kg per m? of drilling fluid) as (and only if) required to enhance the bore
stability by strengthening the filter-cake being formed on the bore walls during the drilling operation.

All components are biodegradable and non-toxic/environmentally friendly. MSDS of the drilling fluid powder and the
polymer additive are included in Appendices A-C.

The drilling mud to be used for each day's work will be prepared in the beginning of the day with adequate time
provided for thorough mixing and adjustment of the mud’s properties according to the previous day's findings and the

Page | 3
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manufacturer's specification. Typically, approximately 30 minutes is needed for proper hydration of the mud
components and homogenization of the mix.

3.4.2 Rheological Adjustments

Assigned personnel will monitor the return fluids from the borehole to determine percentage of hole cleaning and
drilling mud carrying capacities. Modifications in the drilling mud composition or rheological characteristics may be
required as the drill passes through different substrates to ensure proper borehole stabilization and filter-cake
formation.

343  Sludge Removal

The volume of fluids and cuttings produced will be removed from the drilling pit during regular intervals, or
continuously if required, and be prepared for recycling when possible. Salids can be optically assessed with accuracy
after the fluid turbidity clears and the volume of fluids can be calculated so that comparisons can take place between
the calculated volume accruing from the borehole length / drilled cross-sectional area, and the actual recycled
quantity. Solid and liquid sludge that cannot be recycled further will be fransported off-site by a vacuum truck and
disposed of at an approved facility.

3.4.4 Drilling Fluid Containment

The produced sediment does not constitute harmful substance fo the environment and the surrounding area as
bentonite is a naturally occurred substance whilst all the additives employed for saltwater tolerance are
biodegradable. However, the employment of the recycling unit will ensure that the drilling fluid be of a minimum
amount and, therefore, the risk of non-containment is minimized.

Additionally, due to the “Drill and Leave” nature of the installation, the last 30 o 40 meters of the pilot bore will be
mud-free, with fresh water being fed in the bore, flushing out the drilling fluid so that there will be no mud escaping
the bore at the punch out position. The exact length of flushing shall be decided on site, depending on the drilling
findings and the actual drilled material at the end of the pilot bore. Having assessed the above, a calculation of the
drilling rate combined with the drilling fluid volume in the pipeline will be made to start pumping water in the system to
displace the entire amount of mud from the drill-string by the time that punch out occurs.

4. Inadvertent Return Contingency Plan
4.1 Bore Status Monitoring and Site Preparation

Prevention of inadvertent returns begins at the bore site and with the bore machinery and site preparation. During the
bore process, the drilling operator will closely monitor the drilling fluid volumes and pressures, the bore thrust force,
the volume of fluids returning to the site (returns) and other variables. The drill operator will balance these variables
to achieve the most efficient formation penetration rate. Pressure levels will be set at a minimum level necessary to
advance the bore while reducing the probability of inadvertent returns most efficiently. During the bore process, the
drilling operator will work to keep the anular space between the bore pipe and the drill hole open to allow for the
drilling fluids to return to the bore site for reuse. However, this is not always possible given the bore conditions and
lengths of the hore.

Terrestrial exit and entry pits will be enclosed to contain the drilling fluid. Typically, sandbags are used but effective
containment can also be achieved by straw bales or silt fences. A spill kit will be maintained on-site and used if an
inadvertent return occurs. A vacuum truck, trailer or portable suction pumps will be on-site during all drilling
operations. Containment materials (e.g., straw, silt fencing, sandbags, spill kits) will be staged on-site, readily
available, and easily mobilized for immediate use in the event of an accidental release of drilling mud. If necessary,
barriers (e.g., straw bales, sandbags, sedimentation fences) between the bore site and the edge of the water will be
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constructed prior to drilling to prevent released bentonite material from reaching the water. Other ancillary items
readily available during drilling operations include a light tower in case clean-up operations are needed after dark.

Water containing mud, silt, bentonite, or other pollutants from equipment washing or other activities will not be
allowed to enter the water (sea, lake, or stream/river). The bentonite used in the drilling process will be either
disposed of at an approved disposal facility or recycled in an appropriate manner. Other construction materials and
wastes shall be recycled or disposed of, as appropriate.

4.2 Fracture Detection

Most obvious signs of an inadvertent return are the visible pooling of drilling mud on the ground surface or
discoloration in the water, sudden decrease in mud volume returns during driliing operations, or loss in drilling mud
pump pressure. Drilling personnel will observe the volume of drilling fluid return and immediately report reductions to
the Site Supervisor. The mud system operator will monitor actual drilling fluid volumes from the pumps and the return
flow from the borehole. The operator will alert the on-site personnel if there is a significant variance. In the event of
partial circulation loss, pumping of drilling fluid may be reduced to lessen pressure applied to native formation
materials.

The Site Supervisor and the drill rig operator(s) will work to coordinate the likely location of the inadvertent return.
The location of the inadvertent return will be recorded, notes made on the location, and measures taken to address
the concern.

If required by local authorities and/or project site morphology and conditions, a dye shall be employed and added to
the drilling fluid to enhance its detectability, especially when such event takes place underwater. This would ensure
that the release can be spotted/assessed easier and therefore much faster by the observers dispatched around the
site in case that such release is suspected by the parameters’ monitoring.

4.3 Corrective Actions

The response of the field crew to an inadvertent return will be immediate and in accordance with procedures outlined
in this IRCP. All appropriate emergency actions that do not pose additional threats to sensitive resources will be
taken, as follows:

431  Terrestrial Inadvertent Returns
1. Direction boring and mud circulation will cease immediately as practical.
2. The bore stem will be pulled back to relieve pressure on the inadvertent return.

3. The Site Supervisor will notify the project team of the response actions to be taken and nofifications to
agencies will be made.

4, If inadvertent return is minor, easily contained, has not reached the surface, and is not threatening sensitive
resources, a leak stopping compound will be used fo block it. If the use of leak stopping compound is not
fully successful, the bore stem will be redirected to a new location along the desired drilt path where an
inadvertent return has not occurred.

5. Ifthe inadvertent return of drilling fluid has reached the ground surface, it will be recovered back to the bore
site by pumping or by physical removal. A dike or berm may be consfructed around the inadvertent return to
entrap released drilling fluid, if necessary. Clean sand will be added to the area and smoothed to pre-project
contours.

6. If the inadvertent return reaches the surface and becomes widespread, the Site Supervisor will authorize a
readily accessible vacuum truck and mechanical equipment to the site. The vacuum truck may be either
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positioned at either end of the line of the drill so that the inadvertent return can be reached by crews on foot,
or may be pulled by a bulldozer, so that contaminated soils can be vacuumed up.

7. Anincident report documenting the event including pictures before and after containment/clean-up and
details such as location, activity in progress, drilling fluid and pumping parameters, personnel involved, and
mitigating actions to be taken shall be prepared.

4.3.2 Ocean Inadvertent Returns

While the drill head is under the ocean, workers will periodically perform visually inspections of the ocean from the
shore to for possible inadvertent returns in the ocean. if detected, the following measures will be taken to allow for
the drilling fluid to dissipate.

1. Direction boring and mud circulation would cease immediately as practical.
2. The bore stem will be pulled back to relieve pressure on the inadvertent return.

3. The Site Supervisor will notify the project team of the response actions to be taken and notifications to
agencies will be made.

4. The Site Supervisor, drilf rig operator, and project team will determine if inadvertent return is minor, easily
contained, has not reached the surface, and is not threatening sensitive resources.

5. Continuous visual observation of the inadvertent release will commence.
6. Drilling activities will cease until the inadvertent release has dissipated as determined by visual inspection.

7. Drilling activities will commence no sooner than 10 minutes after the inadvertent release has dissipated and
will continue for a period no longer than 10 minutes after the inadvertent release is once again observed at
which point steps 1 through 5 wil be implemented. This cycle will continue until the release is determined to
be stopped.

4.4 Containment of Drilling Fluid Release

Immediately following the detection of the inadvertent drilling fluid release on land, containment, and clean-up
operations will commence. The Contractor may use straw bales, silt fences, sandbags, and/or earth berms to prevent
fluid from migrating or flowing from the immediate area of the discharge. If the volume released is too small for
containment measures or, if the release occurs in an environmentally sensitive area where release of containments
can cause additional damage, the receiving area will be allowed fo dry naturally. If there is a threat to a sensitive
resource or a threat to public safety, HDD activities will cease immediately until a plan fo proceed is discussed.

Other containment measures include the following:

» Additional berms may be constructed around the release area as directed by the Site Supervisor to prevent
release of materials info the adjacent water body.

s |f the amount of fluid released is large enough to prevent practical collection, the affected area would be
diluted with fresh water and allowed to dry. Measures would be implemented (e.g., berm, silt fence, hay bale
installation) to prevent silt laden water from flowing info the water body.

s [fhand tools cannot contain a small on-land release, small collection sumps may be constructed to pump
the released material into the mud processing system.

» [ncases of inadvertent releases to open water, it may be impractical to contain the release. Removal by
vacuum fruck may be attempted if deemed appropriate.

Page| 6
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e The decision to proceed with the drilling operation would be made mutually between the Site Supervisor and
the on-site Client Representatives after all practical methods to seal off the location of the discharge have
been attempted.

o Underwater releases are typically allowed to dissipate since, by design, the HDD contractor would seek to
avoid placing equipment within the water body. Water sampling equipment would be available for use by
site inspectors to evaluate turbidity levels.

4.5 Clean-up of Releases

The clean-up will commence after the release is contained. Clean-up will include removal of all visible drilling fluid
located in accessible areas. Removal methods will vary based on the volume of the release and the site-specific
conditions. Removal equipment may include vacuum frucks, loader and track hoe buckets, small pumps, shovels and
buckets. After removal of the released drilting fluid, all containment measures (e.g., fiber rolls, straw bale) will be
removed (unless otherwise specified by the Site Supetvisor) and the release area will be returned as close to the
original condition as possible.

4.6 Documentation

The Site Supervisor will record the inadvertent return event in their daily log. The log would include the following:

o Details on the release event, including:
o an estimate of the amount of drilling fluid released,
o the location and date/time of releass,
o the size of the area impacted, and
o the success of the clean-up action.
+ Name and telephone number of person reporting.
o How the release occurred.
e The type of activity that was occurring around the area of the inadvertent return.
o Description of any sensitive areas, and their location in relation to the inadvertent return.
» Description of the methods used fo clean up or secure the site.
o Alisting of the current permits obtained for the project.

5. Communication with Regulatory Agencies

All employees and subcontractors will adhere to the following protocols when permitting Regulatory Agency
Personnel to arrive on site. Regulatory Agency Personnel will be required to comply with appropriate safety rules.
Only the Site Supervisor will coordinate communication with Regulatory Agency Personnel.

If an inadvertent return on the beach or in the ocean occurs, the Oregon Department of Environmental Quality (DEQ)
Emergency Spill Response will be notified immediately:

The Oregon Emergency Response: 1-800-452-0311

fn addition, the following regulatory leads will also be notified immediately:

°

US Army Corps of Engineer Project Manager.

DEQ's Section 401 Project Manager.

Oregon Department of State Lands Removal-Fill Manager.

Oregon Parks and Recreation Department's Ocean Shores Coordinator.
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Appendix A, Example of Bentonite Powder MSDS

HALLIBURTON

MATERIAL SAFETY DATA SHEET
BORE-GEL®

Product Trade Name:

Revision Date: 20-Mar-2015

CC OTH 00555831 2022 TR

[1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Trade Name: BORE-GEL®
Synonyms: None
Chemical Family: Mineral
Application: Viscosifier
Manufacturer/Supplier Baroud Fluid Services
Product Service Line of Halliburton
P.O. Box 1675
Houston, TX 77251
Telephone: (281) 871-4000
Emergency Telephone: (281) 575-5000
Prepared By Chemical Stewardship

Telephone: 1-580-251-4335
e-mail: fdunexchem@hailiburton.com

[2. COMPOSITION/INFORMATION ON INGREDIENTS

g;&m CAS Number & =
e 1302-78-9 80 - 100% TWA: 1 mg/m? ot apphcable
ICrystaliine siica, quanz 14808-80-7 1-5% TWA: 0.025 mg/m? 10 mgimd
[%S:02 + 2
ICrystaline sibca. cristobalite 14464481 1-1% TWA:- 0.025 mg/m? 1/2 x 10 mg/m®
%502 +2
[Crystaline siica, mdymae 15488-32-3 pbi-1% 0.05 mp/m? 12 x 10 mgimd
®S02+2
|3. HAZARDS IDENTIFICATION I
BORE-GEL®
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Hazard Overview CAUTION! - ACUTE HEALTH HAZARD
May cause eye and respiratory irmtation.

DANGER! - CHRONIC HEALTH HAZARD

Breathing crystalline silica can cause lung disease, ncluding sificos:s and lung
cancer. Crystaliine silica has also been associated with scleroderma and kidney
disease,

This product contains quartz, cristobalite, and/or tndymite which may become
arrbome without a visible cioud. Avoid breathing dust.  Avoed creating dusty
condiions. Use only with adequate ventilation to keep exposures below
recommended exposure imits. Wear a NIOSH certified, European Standard EN
149, AS/NZS 1715, or equivalent respirator when using this product Review the
Safety Data Sheet (SDS) for this product, which has been provided to your
employer

|4. FIRST AID MEASURES |

Inhalation if inhaled, remove from area to fresh air. Get medical attention if respiratory
imtation develops or f breathing becomes difficult.

Skin Wash with soap and water. Get medical attention f imtation persists.

Eyes in case of contact, immediately flush eyes with plenty of water for at least 15

Ingestion Under normal condtions, first aid procedures are not required.

Notes to Physician Treat symptomatically.

|5. FIRE FIGHTING MEASURES

Flash Point/Range (F): Not Determined

Flash Point/Range (C): Not Determined

Flash Point Method: Not Determined

Autoignition Temperature (F): Not Determined

Autoignition Temperature (C): Not Determined

Flammability Limits in Air - Lower (%): Not Determined

Flammability Limits in Air - Upper (%): Not Determined

Fire Extinguishing Media Al standard firefighting media
Special Exposure Hazards Not applicable
Special Protective Equipment  Full protective clothing and approved seif-contained breathing apparatus required

for Fire-Fighters for fire fighting personnel
NFPA Ratings: Health 0, Flammability 0, Reactivity 0
HMIS Ratings: Health 0*, Flammability 0, Physical Hazard 0, PPE: At

|6. ACCIDENTAL RELEASE MEASURES |

Personal Precautionary Use appropnate protective equipment. Avoid creating and breathing dust
Measures

Environmental Precautionary  Prevent from entering sewers, waterways, or low areas.
Measures

BORE-GEL®
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Procedure for Cleaning / Collect using dustiess method and hold for appropriate disposal  Consider
Absorption possibie toxic or fire hazards associated with contaminating substances and use

appropnate methods for collection, storage and disposal
[7. HANDLING AND STORAGE ]

Handling Precautions This product contains quartz, cristobalite, and/or tridymite which may become
airbome without a visible doud. Avoid breathing dust. Avudnreaﬂngmsty
condiions. Use only with adequate ventilation to keep exposure
recommended limits WeaerlOSHoeﬂﬁed,EuapemStzﬂaden
149, or equivalent respirator when using this product. Matenial is slippery when
wel

Storage Information Use good housekeeping in storage and work areas to prevent accumutation of
dust. Close container when not in use. Do not reuse empty container. Product has
a sheif ife of 12 months.

[B. EXPOSURE CONTROLS/PERSONAL PROTECTION ]
Engineering Controls Use approved industnal ventilation and local exhaust as required 1o maintain
exposures below applicable exposure imits.

Personal Protective Equipment f engineerning controls and work practices cannot prevent excessive exposures,
the selection and proper use of personal protective equipment should be
determined by an industrial hygienist or other qualified professional based on the

specific application of this product

Respiratory Protection Not normally needed. But if signficant exposures are possible then the following
respirator is recommended
Dust/mist respirator (NS5, P2/P3)

Hand Protection Normal work gloves.

Skin Protection Wear clothing appropriate for the work environment. Dusty clothing should be
taundered before reuse. Use precautionary measures to avoid creating dust when
removing or laundering dothing.

Eye Protection Wear safety glasses or goggles 1o protect against exposure

Other Precautions Naone known

[9. PHYSICAL AND CHEMICAL PROPERTIES ]

Physical State: Powder
Color: Light brown or Gray
Odor: Mild earthy
pH: 810
Specific Gravity @ 20 C (Water=1): 25
Density @ 20 C (IbsJ/gallon): Not Determined
Bulk Density @ 20 C (Ibs/ft3): 53-80
Boiling Point/Range (F): Not Determined
Boiling Point/Range (C): Not Determined
Freezing Point/Range (F): Not Determined
Freezing Point/Range (C): Not Determined
Vapor Pressure @ 20 C (mmHg): Not Determined
Vapor Density (Air=1j: Not Determined
BORE-GEL®
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Percent Volatiles: Not Determined
Evaporation Rate (Butyl Acetate=1): Not Determined
Solubility in Water (g/100mi): Slightly soluble

Solubility n Solvents (g/100ml): Not Determined
VOCs (Ibs.gallon): Not Determined
Viscosity, Dynamic @ 20 C (centipoise): Not Determined
Viscosity, Kinematic @ 20 C (centistokes): Not Determined
Partition Coefficient/n-Octanol/Water: Not Determined
Molecular Weight {g/mole): Not Determined

[10. STABILITY AND REACTIVITY

Stability Data: Stable
Hazardous Polymerization: Will Not Occur
Conditions to Avoid None anticipated
Incompatibility (Materials to Hydrofluoric acid
Avoid)
Hazardous Decomposition Amorphous silica may transform at elevated temperatures to tndymite (870 C) or
Products cristobalite (1470 C)
Additional Guidelines Not Applicable
[11. TOXICOLOGICAL INFORMATION ]
Principle Route of Exposure Eye or skin contact, inhalation
Sympot, related to exp e
Acute Toxicity
Inhalation inhaled crystalline siica in the form of quartz or cristobalite from up | sources is
carcinogenic to humans {(IARC, Group 1) There is sufficient evidence in experimental
for the inogenicity of tridy (IARC, Group 2A)

Breathing siica dust may cause imitation of the nose, throat, and respiratory passages.
Breathing siica dust may not cause noticeable injury or iliness even though permanent lung
damage may be occuming.  Inhalation of dust may also have senous chronic health effects
{See "Chronic Effects/Carcinogenicity” subsection below).

Eye Contact May cause eye irmitation.
Skin Contact May cause mechanical skin imtation
Ingestion None known
BORE-GEL®
Page 4 of 8

Page | A-4

legal



DocuSign Envelope 1D: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

Chronic Effects/Carcinogenicity s E se inhal of respirable crystaline siica dust may cause 3 progressive.
dnnbing and sometimes-fatal lung disease calied sibcosis. Symptoms include cough,
shortness of breath, wheezing. non-specfic chest iliness. and reduced pulmonary function
This disease is exacerbated by smoking. Individuals with si are predisp d to
develop tuberculos:s,

Cancer Status. Mmmlmfaﬁmﬂm%luﬂclm;wm
that crystalline séica inhaled in the form of quanz or cristobalite from

can cause lung cancer in humans (Group 1 - carcinogenic 1o humans) and has determined
that there s sufficient e in expe | animals for the carcinogenicity of tndymite

(Group 2A - possible carcinogen 1o humans). Refer to IARC Monograph 88, Silica, Some

SmaMOmmerm{Jumlwﬂnwmmmdemﬂs The

W T v P bk talline sidica as "Known 1o be a
human carcinogen” anmmammamstmm; The Amencan
Confy of G o | Hygrerests (ACGIH) classfies crystalbne sibca
quartz. as a suspected human car gen (A2}

There is memtd&elmmg r!sprableu'ysulnesiu or the disease silicosis is

d with an of fi disease endp such as
scleroderma (an immune symmwmmsndbrmmngdthcmmm and
other intemnal organs) and kidney disease.

Toxicology data for the components
ubstances CAS Number LD50 Oral LD50 Dermal LC50 b
ite 1302-78-2 > 5000 mp'eg (Raxt) No data avallable > 527 mglL (Rat)
- > 2000 mefkg (Rat)
iCrystaline siica. quartz | 14506-80-7 500 mo/ug (Rat) No data available No data avalable
>15,000 mg'kg (Human)
(Crystaline sica. 14464 251 > 5000 mg'hg {Rat) Mo cata avadable No data avaiable
foristobalite
Crystaline siica, 15468-22-3 > 5000 mg'g (Rat) No cata avaiable No data avadable
triymite

[12. ECOLOGICAL INFORMATION |
Ecotoxicological Information

Ecotoxicity Product
Acute Fish Toxicity: TLM@S: 10000 ppm (Oncorhynchus mykiss )
Acute Crustaceans Toxicity: Not determined
Acute Algae Toxicity: Not determined
smm; [CAS Number Tomicity to Algae Tomicity to Fish Toxicity to Toxicity to Invertebrates
[Benonite 1302-78-0 EC50(T2n) > 100 mg/L | TLMO8 10,000 ppm | No informaton avadable | ECS50 (98h) B1 8 mglL
ifreshwater sigae) {Oncorhynchus mykss) (Ntacarcnus magester)
LC50 (98h) 16,000 - ECS0 {06h) 24 8 mglL
12.000 mp'L {Pandalus danae)
(Qﬂmd’lﬂ 55| ECS0 (45n) > 100
LC80 ( }JM%M [D-.ﬂ‘maw:ﬁl
mg/L (black bass,
warmouth bass. blue gill
wd surifish) . —
ICrystaline sihca, 14506-60-7 | No information available | LLD (@6h) 10.000 mg/l. | No informaton avadable |LLSO (24h) > 10,000 mg/L]
q (Damio reno) {simdar {Daphria magna) (semdar]
Substance ) substance)
[Crystaline siica, 14454-48-1 | No mformanon avalable | LLD (@6h) 10.000 mo/L. | No informaton avadable [LL50 (24h) > 10.000 mp]
i alite (Danio reno) {similar (Daphnia magna) (semilas]
substance) 1
BORE-GEL®
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|Crystaline siica, 15468-32-3

tndymite

No informanon availabie

LLO {@&h) 10,000
mg'Li{Damic reno) (smitar
substance )

No informanon availabie |LLSO (24h) » 10.000 mg]
{Daphnia magna} {senilar|
substance)

12.2 Persistence and degradabil

|$ubshnoe-s S Number Persistence and Degradability
e 1302-75-9 [The methods for determining bvodegrmbﬂ'y are
hot applicable 0 inorganic 1ORS.
(Crystaline sifica. quanz 14808-80-7 The methods for determining biodegradability are
ot applicable 1o . subsiances
[Crystaline silica, cnstobalite 14484461 IThe methods for determining b-odngradabMy are
ot applicable to inorganic 5
[Crystaline sifica. tndymae 15468-32-3 [The methods for ing beod ity are
ot apphicable 1o norganic iubsunm
12.3 Bioac lative potential
|Substances [CAS Number Log Pow
F 1302-78-8 No i avadabie
ICrystaliine siica, quartz 14805-60-7 No mformaton available
ICrystaline sifica. cristobalite 14442.46-1 No informaton avadable
[Crystaline silica. tidymite 15488-32-3 No nformation avadabie
12.4. in soil
No aton availabie
12.5. Results of PBT and vPvB asse t
No mformabon avadable.
{Substances PET and vPvB assessment
[Bentonite No data available
ICrystaline silica, quanz Not PBTAVPVE
|Crystaline siica. cristobaite No data available
Crystakine sibca_tndymte No data svaiable
12.6. Other adverse efiects
No information available

[13. DISPOSAL CONSIDERATIONS |

Disposal Method if practical, rewuerandredamrecyde or reuse by the guidelines of an
approved local reuse program. Should contaminated product become a waste,
dispose of in a licensed ndustrial landfill according 1o federal, state, and local
reguiations.

Contaminated Packaging Follow ail applicable national or local regulations.

[14. TRANSPORT INFORMATION

Us DOT
Not restricted

UN Proper Shbpng Name: Not restricted
Transport Hazard Class{es): Not applicable

Packing Group: Not applicable
US DOT Bulk
DOT (Bulk) Not applicable
Canadian TDG
BORE-GEL®
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UN Number:

UN Proper Shipping Name:
Transport Hazard Class{es):
Packing Group:

IMDGAMO
UN Number:
UN Proper Shipping Name:
Transport Hazard Class{es):
Packing Group:

IATAIICAO
T
UN Proper Shipping Name:
Transport Hazard Class(es):
Packing Group:

Trans,

in bulk according 10 Annex Il of MARPOL 73/78 and the IBC Code: Not applicable

ecautions Tor User:

None

[15. REGULATORY INFORMATION

US Regulations
US TSCA inventory

EPA SARA Titie lll Extremely
Hazardous Substances

EPA SARA (311,312) Hazard
Class

EPA SARA (313) Chemicals
EPA CERCLA/Superfund
Reportable Spill Quantity

EPA RCRA Hazardous Waste
Classification

California Proposition 65
MA Right-to-Know Law

NJ Right-to-Know Law

PA Right-to-Know Law
Canadian Regulations
Canadian DSL Inventory
WHMIS Hazard Class

Allcmw\emshstedmlmerﬁoryorafeexml
Not applicable

Acute Health Hazard
Chronic Health Hazard

This product does not contain a toxic chemical for routine annual “Toxic Chemical
Release Reporting” under Section 313 (40 CFR 372)

Not applicable

If product becomes a waste, it does NOT meet the cntena of a hazardous waste
as defined by the US EPA.

The Califomia Proposition 65 reguiations apply to this product.

One or more companents fisted.

One or more components fisted

One or more components kisted

All components listed on inventory or are exempt
D2A Very Toxic Matenals
Crystaline silica

BORE-GEL®
Page Tof 8

Page | A-7

legal

ST

CC OTH 00555831 2022 TR



DocuSign Envelope ID: 2499A204-88EB-4267-B995-D5609091CEE3 CC OTH 00555831 2022 TR

[16. OTHER INFORMATION

The following sections have been revised since the last issue of this SDS
Not applicable

Additional information For additional mformation on the use of this product, contact your local Halliburton
representative.

For questions about the Safety Data Sheet for this or other Haliburton products.
contact Chemical Stewardship at 1-580-251-4335

Disclaimer Statement This information is fumished without wamranty, expressed or implied, as to
accuracy of completeness. The information is obtained from varnious sources
including the manufacturer and other third party sources. The information may not
be valid under all conditions nor if this matenial is used in combination with other
matenais or in any process. Final determination of suitability of any material is the
sole responsibility of the user

“*END OF MSDS"™

BORE-GEL®
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Appendix B. Example of Biodegradable Polymer Additive MSDS (for Bore Stabilization)
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HALLIBURTON

MATERIAL SAFETY DATA SHEET
Product Trade Name: QUIK-BORE

Revision Date: 20-Mar-2013
. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION |
Product Trade Name: QUIK-BORE
Synonyms: None
Chemical Family: Mineral
Application: Additive
Manufacturer/Supplier Baroid Industnal Dniling Products
Product Service Line of Hailiburton
P.O.Box 1675

Houston, TX 77251
Telephone: (281) B71-4613 or 1-877-379-7412
Emergency Telephone: (281) 575-5000

Prepared By Chemuical Compliance
Telephone: 1-580-251-4335
e-mail: faunexchem@halliburton.com

B _COMPOSITION/INFORMATION ON INGREDIENTS ]
Substances CAS Number PERCENT ACGIH TLV-TWA  OSHA PEL-TWA
enwonite 1302-78-9 Eo-00% ot applicable Piot apphcable
rystailine siica. cnstobaite 14484-48-1 p- 1% D025 mgim? 112 x 10 mgim?
'bag.-f + 2
rystafiine sdfica. tndymite 15408-32-3 p-1% p 05 mg/m?® 12x 10 mg-‘m“
%Si02 + 2
[ rystalline siica, quars 14508-80-7 1 - 5% 0 025 mg/m? 10 mg/m?
ﬁa-lai‘ 2

More restrictive exposure limits may be enforced by some states, agencies, or other authorities.

QUIK-BORE
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E. HAZARDS IDENTIFICATION |

Hazard Overview CAUTION! - ACUTE HEALTH HAZARD
May cause eye and respiratory imtation

DANGER! - CHRONIC HEALTH HAZARD

Breathing crystailine silica can cause lung disease. inciuding silicosis and lung
cancer. Crystaliine silica has also been associated with scleroderma and kidney
disease

This product contains quartz, cristobalite, and/or tridymite which may become
airbome without a visible cloud. Avoid breathing dust.  Avosd creating dusty
condmions. Use only with adequate ventilation 10 keep exposures below
recommended exposure imds. Wear a NIOSH certified, European Standard EN
149, or equivalent respirator when using this product. Review the Matenal Safety
Data Sheet (MSDS) for this product. which has been provided 10 your employer

[ FIRST AID MEASURES |

inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory imitation
develops or if breathing becomes difficult

Skin Wash with soap and water Get medical attention if imtation persists

Eyes in case of contact, immediately flush eyes with plenty of water for at least 15 minutes
and get medical attention f imitation persists

Ingestion Under normal conditions, first aid procedures are not required

Notes to Physician Treat symptomatically

[5._FIRE FIGHTING MEASURES |

Flash Point/Range (F): Not Determined

Flash Point/Range (C): Not Determined

Flash Point Method: Not Determined

Autoignition Temperature (F): Not Determined

Autoignition Temperature (C): Not Determined

Flammability Limits in Air - Lower (%): Not Determined

Flammability Limits in Air - Upper {%): Not Determined

Fire Extinguishing Media All standard firefighting media.

Special Exposure Hazards Not applicable

Special Protective Equipment for Not applicable

Fire-Fighters

NFPA Ratings: Health 0, Flammability 0, Reactivity 0

HMIS Ratings: Health 0*. Flammabiiity 0, Reactivity 0

. ACCIDENTAL RELEASE MEASURES il

Personal Precautionary Measures Use appropnate protective equipment Avoid creating and breathing dust.

Environmental Precautionary None known
Measures

QUIK-BORE
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Procedure for Cleaning / Collect using dustiess method and hold for appropriate disposal. Consider possible
Absorption toxic or fire hazards associated with contaminating substances and use appropriate
methods for collection, storage and disposal

[[._HANDLING AND STORAGE ]

Handling Precautions This product contains quarnz, cnistobalite, and/or tndymite which may become
arrbome without a visible cloud Avoid breathing dust  Avoid creating dusty
conditions. Use only with adequate ventilation 1o keep exposure below
recommended exposure fimits. Wear a NIOSH certified, European Standard En 149,
or equivalent respirator when using this product.  Material is slippery when wet

Storage Information Use good housekeeping in storage and work areas o prevent accumutation of dust
Close container when not in use. Do not reuse empty container. Product has a shelf
life of 12 months.

[._EXPOSURE CONTROLS/PERSONAL PROTECTION |

Engineenng Controls Use approved industnal ventilation and local exhaust as required fo mantain
exposures below applicable exposure imits

Personal Protective Equipment  If engineerning controis and work practices cannot prevent excessive exposures, the
selection and proper use of personal protective equipment should be determined by
an industrial hyglenist or other qualified professional based on the specific

application of this product

Respiratory Protection Not normaily needed. But f signficant exposures are possible then the following
respirator is recommended:
Dustimist respirator. (NS5, P2/P3)

Hand Protection Nommai work gloves

Skin Protection Wear clothing appropnate for the work environment.  Dusty clothing should be
laundered before reuse. Use precautionary measures 1o avoid creating dust when
removing or laundenng clothing

Eye Protection Wear safety glasses or goggles to protect against exposure.

Other Precautions None known.

B. PHYSICAL AND CHEMICAL PROPERTIES |

Physical State: Powder
Color: Gray
Odor: Miid earthy
pH: 8-10
Specific Gravity @ 20 C (Water=1): 2.60
Density @ 20 C (Ibs./gallon): Not Determined
Bulk Density @ 20 C (Ibs/ft3): 50-73
Boiling PointRange (F): Not Determined
Boiling Point/Range (C}): Not Determeined
Freezing Point/Range (F): Not Determined
Freezing PointRange (C): Not Determined
Vapor Pressure @ 20 C {mmHg): Not Determined
Vapor Density (Air=1): Not Determined
Percent Volatiles: Not Determined
Evaporation Rate (Butyl Acetate=1): Not Determined
Solubility in Water (g/100mi): Insolubie
QUIK-BORE
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B. PHYSICAL AND CHEMICAL PROPERTIES |

Solubility in Solvents (g/'100ml): Not Determuned
VOCs (Ibs./gallon): Not Determined
Viscosity, Dynamic @ 20 C (centipoise): Not Determined
Viscosity, Kinematic @ 20 C (centistokes): Not Determined
Partition Coefficient/n-Octanol’'Water: Not Determined
Molecular Weight (g'mole): Not Determined

[10. STABILITY AND REACTIVITY J

Stability Data: Stable
Hazardous Polymerization: Will Not Occur
Conditions 1o Avoid None anticipated

Incompatibility (Materials to Hydrofiuoric acid
Avoid)

Hazardous Decomposition Amorphous silica may transform at elevated temperatures 10 tridymite (870 C) or
Products cnstobaite (1470 C)
Additional Guidelines Not Applicabie

[i1._TOXICOLOGICAL INFORMATION |

Principle Route of Exposure Eye or skin contact, inhalation

Inhalation Inhaled crystalline silica in the form of quartz or cnstobalite from occupational
sources 1s carcinogenic to humans (JARC, Group 1) There is sufficient evidence in
expenmental animals for the carcinogenicity of tidymite (IARC, Group 2A).

Breathing silica dust may cause imitation of the nose, throat, and respiratory
passages. Breathing silica dust may not cause noticeable injury or lliness even
though permanent lung damage may be occuming.  Inhalation of dust may also have
serious chronic health effects (See "Chronic Effects/Caranogenicity” subsection

beiow).
Skin Contact May cause mechanical skin rmtation
Eye Contact May cause eye imtation.
Ingestion None known

Aggravated Medical Conditions  Individuals with respiratory disease, ncluding but not imited to asthma and
bronchitis, or subject to eye imitation, shouid not be exposed 1o quartz dust.

QUIK-BORE
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Chronic Effects/Carcinogenicity Silicosis: Excessive inhalation of respirabie crystalline sifica dust may cause a
progressive, disabling, and sometimes-fatal lung disease called silicosis. Symptoms
mnciude cough, shoriness of breath, wheezing, non-specific chest iliness, and
reduced puimonary function. This disease is exacerbated by smoking Individuals
with silicosis are predisposed to develop tuberculosis.

Cancer Status: The Intemational Agency for Research on Cancer (IARC) has
determined that crystaliine silica inhaled in the form of quartz or cnstobalite from
occupational sources can cause lung cancer in humans (Group 1 - carcinogenic 1o
humans) and has determined that there 15 sufficient evidence in expenmental
amimals for the caranogenicity of tndymite (Group 2A - possible carcinogen to
humans). Refer to JARC Monograph 68, Silica. Some Silicates and Organic Fibres
{June 1937) in conjunction with the Use of these minerars. TreNaMtaiTonwWy
Program classifies respirable crystalline sifica as "Known to be a human

Refer to the Sth Report on Carcinogens (2000). The American Conference of
Govemnmental Industnal Hygienists (ACGIH) classifies crystaliine silica, quartz. as a
suspected human carcinogen (A2)

There 15 some evidence that breathing respirable crystalline silica or the disease
siicosis is assooated with an increased incidence of significant disease

such as scleroderma (an immune system disorder mandested by scaming of the
ungs, skin, and other intemal organs) and kidney disease.

Other Information For further information consult "Adverse Effects of Crystalline Silica Exposure”
published by the American Thoracic Society Medical Section of the Amenican Lung
Association, Amencan Joumal of Respiratory and Crtical Care Medicine, Volume
155, pages 761-T68 (1997).

Toxicity Tests
Oral Toxicity: Not determined
Dermal Toxicity: Not determined
Inhalation Toxicity: Not determined
Primary lrritation Effect:  Not determined
Carcinogenicity Refer to IARC Monograph 68, Silica, Some Silicates and Organic Fibres (June
1997)
Genotoxicity: Not determined
Reproductive / Not determined
Developmental Toxicity:
[i2. _ECOLOGICAL INFORMATION |
Mobility (Water/Soil/Air) Not determined
Persistence/Degradability Not determined
Bio-accumulation Not determined

Ecotoxicolegical Information

Acute Fish Toxicity: TLMOE: 10000 ppm (Oncorfiynchus mykiss)
Acute Crustaceans Toxicity:Not determined

GUIK-BORE
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Acute Algae Toxicity: Not determined

Chemical Fate Information Not determined

Other Information Not applicable
ha. DISPOSAL CONSIDERATIONS |
Disposal Method Bury in a licensed landfill according to federal, state, and local regulations
Contaminated Packaging Foliow alf applicable nationai or local reguiations
[14. TRANSPORT INFORMATION |
Land Transportation

DOT

Not restricted

Canadian TDG

Not restricted

ADR

Not restncted

Air Transportation

ICAONATA
Not restricted

Sea Transportation

IMDG
Not restricted

Other Transportation information
Labels: None

[15. REGULATORY INFORMATION |

US Regulations

US TSCA Inventory All components listed on inventory or are exempt
EPA SARA Title lll Extremely Not appiicable
Hazardous Substances
EPA SARA (311,312) Hazard Acute Health Hazard
Class Chronic Health Hazard
EPA SARA (313) Chemicals This product does not contan a toxic chemical for routine annual “Toxic Chenical
Release Reporting”™ under Section 313 (40 CFR 372)

EPA CERCLA/Superfund Not applicable
Reportable Spill Quantity

QUIK-BORE
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EPA RCRA Hazardous Waste If product becomes a waste it does NOT meet the critena of a hazardous waste as

Classification defined by the US EPA

California Propasition 65 The Califomia Proposition 65 regulations apply to this product
MA Right-to-Know Law One or more components ksted

NJ Right-to-Know Law One or more components ksted

PA Right-to-Know Law One or more components ksted

Canadian Regulations

Canadian DSL Inventory All components listed on inventory or are exempt

WHMIS Hazard Class Crystaliine siica

[{6__OTHER INFORMATION ]

The following sections have been revised since the last issue of this SDS
Not applicable

Additional Information For addiional information on the use of this product, contact your local Halliburton
representative

For questions about the Safety Data Sheet for this or other Halliburton products,
contact Chemical Compliance at 1-580-251-4335.

Disclaimer Statement This information is furmished without warranty, expressed or implied, as to accuracy
or completeness. The information is obtained from vanous sources including the
manufacturer and other third party sources. The information may not be valid under
all conditions nor  this material is used in combination with other materials or in any
process. Final determination of sutability of any matenal is the sole responsibility of
the user

*"END OF MSDS"""

QUIK-BORE
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Appendix C. Example of Biodegradable Polymer Additive MSDS (for Fluid Circulation Loss)
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HALLIBURTON

SAFETY DATA SHEET

according to Regulation (EC) No. 453/2010

PAC™-LE

Revigion Date:  25-Oc-2012

CC OTH 00555831 2022 TR

Revision Mumber: &

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE

COMPANY/UNDERTAKING

Product identifier
Product Rame PACT™-LE
Relevant identifNed uses of the substance or mixture and uess adviesd agalnst
Recommended Usse Fluid Loss Agdtve

Sector of use SU2 - Mining, (Including oMENore industries)

Product category PC20 - Products such as pH-Teguiators, fioccutants, precipitants, neutraization agents,

other unspecific

Process categonss PROCA - Use In baich and other Drocess [5yniness) whers opponunity for EXpOsUTe arses
Uses Advised Against NO Information avatabie
Dstalis of the suppiler of the safely data shest

Halliburton Manufactunng Services, Ltd.

Hallburton House, Howemoss Crescent

Kirkhi#l industrial Estate

Dyce
Aberdeen AB21 0GN
United Kingdom

Emergency Phone Number <44 1224 705277 or +1 281 575 5000
www halliburton com

ol Hotine (DK +45 B2 12 1212

EA{FRp +01454259539

Center Berin (DE) +33 030 30686 790

Center. Milan ([T} +39 02 6510 1029

aTonal POISONS INTONMation Cemer (NLE +31 30 274 £8 B3 (NB. s service Is ony

o heaith professonals)
Hormay JABLNE 330N | L 47 1
polang 9ison Control and Informaton Centre, Warsaw [PL)Y +48 22 E16 6554, +48 22 61508 57
5 pain '0is0n Information Service (ES) +34 81 56204 20
nited Kinggom HS Direct (UKL +44 084S 45 &7
[ 2. HAZARDS IDENTIFICATION |

Ciassification g ﬂ'l! lgb‘lm of mixture
REGULATION (EC] No 127212008

E. classrmed

Page 1/6
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PAC™LE

CC OTH 00555831 2022 TR

Revicion Date: 25-0ce-2012

=

2. HAZARDS IDENTIFICATION

Clasaifcation according o EU Directives S7/S48/EEC or 1933/45EC
For the full fext of he R-phrases mentiongd in Mis Section, see Section 13

Classification
Risk Phrases

Label Elements
Not ciassfed

Hazard Pictograms

signal Word

Contains

Substances
Comans no Nazavous SUDSLaNCEs

Other Hazards

Not Classfied
None

Hone

CAS Number
Mixture

Dust can Torm a0 expioslve MiKure n ar

| 3. COMPOSITION/INFORMATION ON INGREDIENTS |

ubsianoec EINECS CAY Number PERCENT EEC EU - CLP Subciance REACH No.
Ciacsifostion (=
Contams no K NCE 3DDicEDe Mnture &0 - 10C% =% --le 13 hat 3D iCIDe N3 oy 3vaiade
puosarces

For the full text of the R-phrases mentioned In this Saction. see Section 16

I

4. FIRST AID MEASURES ]

Description of first ald measuras
Inhalation

Eyes

Skin
Ingestion

Most imy L)
Ne signficant hazards expected

indication of any &

if nhaled, remove from area to fresh ar.  Get medical attenton if respiratory
mitation develops or if breathing becomes dfficult

In case of contact. immediately fiush eyes with plenty of water for at least 15
minutes and get medical attenton if imtation persists

Wash with soap and water Get medical attention # imitation persists

Under normal condttions, first a:d procedures are not requrred

oms and sffects both acuts and delayed

Notss to Physician

diats medical attention and treatment nesded
Treat smpﬁggy

5. FIREFIGHTING MEASURES |

Extinguishing madia
Sulabie Exmwun!mg Media

Watef fog, carbon dioxide, foam, ary chemical

Page 2/6
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PAC™LE Revicion Date: 25-0ct-2012
| 5. FIREFIGHTING MEASURES I
Extinguishing madia which must not bé used for safely reasons
None knoen
Special hazargs ansing from the substance of mixture
Spacial Exposurs Hazards
Orgara dust In e presénce of an IGNMON SOWTE Can De explosive In high corcentralions. GOOd NoUSELEENINg DIACTICEs are
required 1o minimize this potential
Advica for Air tars
quipment for Fire-Fighters
Full protective ciothing and approved saif-contained Dreatning apparatus required for firg Aghling personna
| 6. ACCIDENTAL RELEASE MEASURES ]
Parsonal precau rotectve and ]
AvOid Creatng and Dreathing Just

See Section 12 for agdtonal InfTormation

Environmantai precautions
None known

M#thods and material for containment and cleaning up
TCO0p up and remowe.

Raference to othsr sections
See Section 12 for adatonal Information

| 7. HANDLING AND STORAGE ]

Pracautions for Safs Han
m‘mﬁﬁ&mdmw.mmm.

Hyglens Maasurss
H3ndle In ACCOMEANcE WIN good NAUSING! hygiene and safely practice

Conditions for safe storage. Including any incompatibliities
Store away from oxidzers. Store in a ary Iocation. Product has a sheif itz of 36 months

S End s

posure NO Information avaiabie
Othsr Guiosiines NO INTOIMaTion avaiatie
| 8. EXPOSURE CONTROLS/PERSONAL PROTECTION |
Control
ubstances EU UK OEL th France CEL Germany MAFTRE
aing no hazartous NOt appicatie fvot acpicac.e ot ascicarie Not apicat e Not apcikcate
UDSLINCES
ubstances Raly Pcland Hungary lozech Repubile Denraan
0N13ing NO NAZArcous Not appicatie Not appicabie NSt appicabie pct aopicatie Not sppicane
Derved No Effsct Level (DNEL Ne Information avatabie
Predictad No Effect Concantra No information avallable
[PNEC)
aure controls
A weil ventiiated ares 1o conyol ust levels. Local exhaust ventilaton should be used In
areas without good oross ventiation,
Personal protective equipment
Respiratory Protection Not nomally needed.  But If significant exposures are possibie then the foliowing respirator
s recommended

Dustmist respirator, (N3S, P2/R3)

Page 3/6
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PAC™.LE Revigion Date: 25-O02-2012
Hand Protection Normal won gioves
Skin Protection NOMMal Work coverans.
Eys Protsction Wear gafety giasses of goggles 1o profect against exposurs
Other Pracautions None known

Environmental Exposurs Controls  NO Information avaiatie

| 9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical proparties

Physical State:  Sobd
Odgor: Odoness

Color:

Odor Threshoid: NoO Informaton avaliabie

White 10 Off white

Propety Vaues
Remais’ Method
pH: 853 (1%)
Msiting NO 0313 avalabe
Freszing Point/Rangs (C} NO 0ata availabie

No dats avaiable
Flaah Point No data avallabie
Evaporation rats o data 3vaiabe
Vapor Pressurs NO 0313 avallabie
vapor Density NO dat3 Ivalabie
Specific Gravity 156
Watsr Solublity Solubie in water
Solubliity In othar solvents No data avallabie
Partition cosfficient. n-octanoliwater No data avallabie
Autoignition Tsmpsaraturs NO g3t3 3valabie
Dscomposition Tempseraturs No data avaliabie
Vi No data avallabie

No Information avaltabie
Oxigizing Properties Ng Information avaiiabie
Other information

No data avalabie
| 10. STABILITY AND REACTIVITY |
Reac

Em Stapiity

PossiDility of Hazardous Reactions
Wi ol Ocour
Conditions to Avold

11. TOXICOLOGICAL INFORMATION

Information on Tox Effects
Toxie!
inhatation May cause mild respiratory imtation
Eye Contact May cause mid eye imiaton

skin Contact M3y cause mid skin irritation
Ingsstion Nong nown
Chronic Effects/Carcinogenicity No data available to indicate product or components present at graater than 1%
are chronic health hazards.
Page 4/6
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FATTLE Revicion Date: 25-0ct-2012

11. TOXICOLOGICAL INFORMATION

ubstances LD&0 Orai LD&0 Dermal LCE0 Inhalation
ontaing NO hazarocous P — e o3 v iaoe Ne G2 av3iaoe
UDELINCES
| 12. ECOLOGICAL INFORMATION |
Toxicity
Ecotoxicity EMects
Fmtmgu Toxieny to Algse Toslofy to Fieh Torloity 1o Mieroorganieme] Daghnia Magna (W ater
Fie
oNiaing N NaZaroous N rformation Baiabe o informator Jvaiabe NC nfr3hor 3vaiabe Ne nformaor Jaiabe
UDStaNCEs

Persistence and
=adity

Bloaccumulative potential
NO iInformation avaiabie

Hm n soll
NO nformanon avaiatie

Results of PST and vPvE assesament
NO NTorMaton avaiane.

Other adverse sffects
Tormation
This product does not contain any KNOWN OF SUSPECIed entocnng gISrUpons

[ 13. DISPOSAL CONSIDERATIONS |

Waste treatment methods

Disposal Mathod Sury In a licensed (ananli according to %ederal, state. and ocal raguiatons
Contaminated Packaging Foliow all appilcatie Nazonal of I0Cal requiations
[ 14. TRANSPORT INFORMATION
IMDGAMO
UN Number: Not rastnicied

UN Propsr Shipping Name:  Notrestricted
Transport Hazard Clasa{es). Nof applicadie

RID
UN Number: Not resticted
UN Proper Shipping Name:  Not rastricted
Transport Hazard Class{es). NOl appiicadie
ADR

UN Number: Not restncted
UN Proper Shipping Name.  Not restricted
Transport Hazard Clasa(es). Not appliicadle

Page 5/86
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Appendix 5
Drill Break Avoidance and Response Plan
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1. INTRODUCTION

The construction of the Bifrost Subsea Fiber Optic Cable Project (Project) includes the installation of a
steel landing pipe (LP) that will extend from on shore to a point in the ocean (Figure 1). This LP will be
installed by use of horizontal directional drill (HDD) construction methods. Further detailed descriptions
on this process and the LP are included in Ocean Shores Alteration Permit application.

While exceedingly rare, it is possible that during the HDD process, the LP can become jammed or break.
This Drill Break Avoidance & Response Plan (Plan) details the measures that will be taken to try and
avoid the LP becoming stuck, broken, or unrecoverable. The Plan also includes those measures that will
take place to try and recover a stuck or broken pipe as sell as an abandonment plan should the pipe be
unrecoverable. This Plan may be revised periodically.

HDD Punchout
0.75 miles (1.2 km)

r

Figure 1: Bore extent from BMH to Exit Hole.

2. BASELINE CONDITIONS AND DESIGN CONSIDERATIONS

To inform the engineering design and the HDD implementation, a detailed geophysical and geotechnical
investigative surveys will be conducted to identify the sub-terrain along the proposed LP alignment.
These surveys will include both marine and terrestrial surveys:

1. Marine Surveys: The marine surveys will include utilization of a seismic subbottom profiler to
determine the seafloor conditions and Electronic Resistivity Tomography (ERT) to better
understand the subsurface geomorphology. These data will be collected in the ocean where the
vessels can operate safely.

2. Terrestrial Survey: The terrestrial geotechnical surveys will include the use of ERT,
multichannel analysis of surface waves (MASW), sonar, and geophysical drill exploration. The
ERT and MASW will be conducted along the proposed LP alignment. The vertical drill will be
conducted near the planned entry point for the LP. The sonar will be utilized down the horizontal
drilled hole.

lli'-‘_.f\
legaL
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These data will be compiled into a comprehensive geotechnical report that will provide recommendations
concerning LP specifications and HDD parameters. Based on the data collected, the following
specification and design parameters have been incorporated into the project design:

1. Landing Pipe Specifications:
a) Pipe grade: E-75 or greater.
b) Size: Approximately 6- to 7-inch outside diameter at the joint,
¢) Wall size (thickness): 0.3-inch or greater.
d) Torsional Strength: 60,000 feet below land surface or greater (35,000 or greater at the joint).
e) Tensile Strength: 500,000 pounds or greater.

2. Surface Casing. Due to the changing nature of the geology confirmed via the geotechnical survey,
it is expected that an additional temporary casing, called a “surface casing” will be likely be
installed for the first portion of the bore. The casing will be approximately 14-inches in diameter
and will be up to 500 feet in length. The purpose of the casing it so provides a stable path for the
LP as it is being installed beneath the softer, looser surface materials. The casing will keep the
bore hole from collapsing in the softer earth materials and will keep a clear path for the drilling
mud to be returned to the bore site.

3. DRILL BREAK AVOIDANCE MEASURES

The results from the geophysical survey will be used to finalize the HDD engineering to prepare for
drilling through interchanging formations of soft and hard materials expected to be encountered. The
geotechnical report provides information allowing the driller to:

o Adjust penetration rates according to the identified formations.

o Slow down prior to approaching hard formations.

e  Stop the drill upon encountering hard formations and if necessary, switch out tooling to drill
account for the harder or softer formation.

o Adjust drilling fluid properties according to the formations.

o  Determine what additional rock drill bits, mud-motor or other equipment to have on-site.

s  Pre-stage drill break response materials and equipment to have on site (see Section 4).

4., DRILL BREAK RESPONSE MEASURES

This section describes the measures that will be implemented in the unlikely event that the drill string or
drill head is broken “drill break” during the HDD process. A drill break can occur in conditions where the
bore head becomes stuck or wedged against the down-hole formation and the efforts to free the pipe cause
the bore pipe or bore head to break.

4.1 Immediate Notification

In the event of a drill break during a designated Project representative (e.g., contractor or subcontractor)
will notify the individuals listed in Table 1 by phone and/or e-mail within twenty-four (24) hours of the
occurrence of the break (the “Initial Notification™).

Following the Initial Notification, the designated Project representative will submit a written report

regarding the incident (the “Preliminary Report”) to the same individuals within three (3) business days
following the occurrence of the break. The Preliminary Report will provide the following:

2| Pape
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» Description of the break, including the date, time, location of drill head relative to the punch in
location, and other material details regarding the break.

e Description of the suspected root cause of the break.

e Description of the immediate responsive action taken on-site.

o Description of the corrective actions taken to preclude recurrence of the break and to prevent
similar occurrences involving similar components or systems.

e A copy of the Daily Progress Report from the date of the incident.

e Summary of all the third parties/agencies notified and preliminary responses from those parties.

Table 1: List of Agency Contacts

Agency Point of Contact Contact Information
US Army Corps of Engineers Kinsey Friesen g;lﬁiegbzgréfgzggvusace‘armv‘nlil
Oregon Dept. of State Lands Dario Frisone g:{li:o('];g;;’ gggizggléiregon‘gov
Oregon Parks and Recreation Dept. Kevin Herkamp %m%?gw
Oregon Dept. of Environmental Quality Haley Teach Elzllﬁ };é;z%hé@(;g?;ésstsate,or.us
Tillamook County Sarah Absher g’g;::rggg)tgfg ;‘fggo;;; 17

4,2 Corrective Actions

In the event of a drill head break, the following corrective actions will be taken:

o All HDD operations will stop immediately.

e The HDD operator will recover the remaining drilling assembly attached to the HDD machine
back to the drill site. The length of recovered drill pipe will be recorded.

o The drill pipe will be fitted with a tool, known as a “fishing tool” (Figure 2) that is designed to
follow the bore hole to the down-hole break location. Fishing tools use the principle of one-way
grip designed to slide over the broken drill string and latch on to the broken drill pipe.

o The HDD operator will guide the fishing tool back down the hole to the severed end of the drill
pipe and attempt to attach it to the pipe.

e If'the fish tool can be successfully attached to the pipe the HDD operator will attempt to recover
the remainder of the drill broken drill string.

e Ifthe broken drill string is successfully recovered, the HDD operator will determine if the
existing bore hole is fully reusable, partially reusable, or not reusable.

o Fully Reusable: This means the HDD operator will continue the HDD operation using the
same bore hole in its entirety.

o Partially Reusable: This means a portion of, or majority of, the existing bore hole can be
reused but at some point, the HDD operator will divert the bore head to start cutting a
new bore hole.

o Not Reusable: This means the entire bore hole would be abandoned (See abandonment
plan below) and a new bore hole will be commenced.

J|Page
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e  [f the broken drill string is not successfully recovered, the bore hole will be abandoned and a new
bore hole started.

e The HDD operator will contain any released drilling mud (see Section 6).

e The HDD operator will create an incident report that documents the break and that includes
photographs of the break and details regarding the break, such as location, activity in progress,
drilling parameters, personnel involved and mitigating actions to be taken. This incident report
will be created and provided to agencies listed in Table 1 within 7 days of the incident.

Figure 2: Examples of Fishing Tools

5. BORE HOLE ABANDONMENT PLAN

If the bore hole must be abandoned, the bore hole will be filled with grout in accordance with local water
well drilling requirements. The HDD operator will:
e Recommend the appropriate ground mixture to be used and submit it to the County for approval.
e Upon approval of the mixture, mobilize a grout pump and mixer truck to the site.
e Pump grout downhole until it is seen coming back to the surface at the bore hole entrance.
e Remove and clean up any excess grout leaving the grout line approximately 1’ below natural
grade.
o Fill the remaining 1-foot with topsoil.

6. DRILLING MUD RELEASE

Terrestrial Inadvertent Return

The drill operator will be equipped with a tracked hydraulic excavator, straw or hay bales, stakes to
secure bails, silt fence, sandbags, shovels, pumps, and any other materials or equipment necessary to
contain and clean up inadvertent releases of drilling mud caused by a drill break. Drill operator will
position barriers to keep any inadvertent release on Lot 6200 from reaching to the ocean shore.

Clean-up of Releases

The drill operator will promptly remove all visible drilling mud located in accessible areas. Removal
methods will vary based on the volume of the release and the site-specific conditions. Removal equipment
may include vacuum trucks, loader and track hoe buckets, small pumps, shovels, and buckets. After
removal of the released drilling fluid, the release area will be returned to its original condition to the
greatest extent possible. If any removal equipment is to be located on the beach, the drill operator must
contact Kevin Herkamp (OPRD) at (971) 376-1509 immediately for an emergency drive-on-beach permit.

4||’E|_‘__‘\.‘
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7. BEACH VOID MONITORING AND RESPONSE

Upon completion of the HDD operations, the potential for the presence of beach void holes will
monitored for in the beach area west of Tax Lot 6200. Voids may be the result of sand collapsing into the
space created by the removal of a 16-inch diameter guide casing that would used during the installation of
the permanent bore pipe that would house the Bifrost cable.

During high tides, seawater can saturate the sand causing the sand to flow into any spaces created during
removal of the 16-inch guide casing. This saturation could lead to the collapse of the sand above the
former casing location and potentially create surface voids. The geophysical survey of the beach area west
of Lot 6200 conducted in May-June 2022 did not detect any voids along the proposed bore pipe route.

Monitoring and Response
Upon completion of the HDD operations (~May 2023) and prior to landing the Bifrost cable (~September
2023), the beach area adjacent Tax Lot 6200 will be visually inspected by foot for the presence of voids.

If the Project team or a member of the public reports that any voids have formed in the sand, a designated
Project representative, contractor, or subcontractor will immediately secure the area with cones, signage,
temporary fencing, or tape to protect the public from entering the area (“Safety Warning”). These actions
will be coordinated with OPRD (Kevin Herkamp; (971) 376-1509 as listed in Table 1).

Upon the void discovery, the Project team will submit a written report regarding the discovery to OPRD
within three (3) business days of the discovery (a “Preliminary Report™). The Preliminary Report will
provide at least the following information: (i) description of observed sink hole including size, diameter,
and location on the beach; (ii) immediate responsive action taken onsite; and (iii) any further corrective
action to be undertaken.

After installation of the “Safety Warning” and Preliminary Report, the Project team (or its designated
representative, contractor, or subcontractor) in coordination with OPRD will decide on the appropriate
corrective action. The corrective action will depend on the size and nature of the observed sink hole(s).

If a void is less than three (3) feet in diameter at its widest point, the void will be filled by hand upon
discovery. If a void is three (3) or more feet in diameter at its widest point, the Project team will fill in the
void by hand and then follow up with additional sand compaction in the beach area west of Lot 6200.

Following completion of any corrective action, the Project team will submit a written report (“Response
Report”) to OPRD within three (3) days describing the results of the corrective action and any
modification to the resumed monitoring.

This plan expires seven (7) days after the landing of the Bifrost cable if no discoveries or events occur. If
there are continued discoveries or events, the Project team and OPRD will coordinate on an appropriate
extension of this plan.
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