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Permit Application SWG-2018-00789
Axis Midstream Holdings, LLC — Midway to Harbor Island Pipelines & Terminal
CONSTRUCTION METHODOLOGY

Axis Midstream Holdings, LLC (Axis) has proposed a crude oil storage and marine transport system that
consists of three facilities interconnected by a series of pipelines. The project originates at the proposed
Midway Tank Farm (Midway) extends southeasterly for approximately 19 miles to the Aransas Pass
Staging Facility (Aransas Facility) connected by 2-36” crude oil pipelines and 1-2” conduit housing a fiber
optics line. A 6” gas supply line will be co-located with the oil pipelines and fiber optic line for the last
mile between Midway and Aransas Facilities. The project continues southeasterly from the Aransas
Facility with a series of pipelines (1-2” fiber optics conduit, 1-6” gas supply pipeline, 16” intermix return
pipeline and 2-42” crude pipelines) for approximately 5.5 miles to the proposed Harbor Island Loading
Terminal (Harbor Island). The permit drawings will provide all more clearly.

Axis has made every effort to avoid adverse impacts to ecological, environmental, cultural and
administratively sensitive features and for those features that cannot be avoided, the adverse impacts have
been minimized to the maximum extent practical. Axis has and continues to work diligently with
construction experts and regulatory agencies to develop construction best management practices to avoid
and minimize potential adverse impacts that may occur as a result of the proposed project.

The following will detail the construction requirements and sequence for installation of the pipelines from
Midway to the Aransas Facility:

1. Midway to Aransas Facility

The Midway to Aransas Facility route consists of the land lay portion of the project. The method of
installation involves conventional trenching along with horizontal directional drilling (HDD) or the jack
and bore method for roadway and waterway crossings. The proposed construction ROW for this segment
of the project is 130°. The permanent ROW width is 60’ with the additional 70’ utilized as temporary
workspace. Additional temporary construction workspace outside of the 130’ is proposed at various
locations to accommodate foreign pipeline crossings, road crossings, waterway crossings, and points of
inflexions (PI), etc., encountered along the route from Midway to the Aransas Facility.  All of these
features require additional workspace for temporary spoil stockpiling, construction equipment installation,
etc., which is needed to safely achieve the required crossings depths.

The proposed alignment involves nineteen (19) road crossings, seven (7) waterbody crossings, and five (5)
wetland crossings. HDD or the jack and bore method is proposed for all road crossings, which requires
additional workspace, however, no road crossings workspaces are located within wetlands. Three (3) of
the seven (7) waterbody crossings will be crossed using HDD or the jack and bore method avoiding + 0.37
acres of impacts to waters of the U.S. The remaining four (4) waterbodies within the alignment are proposed
to be trenched. Total impacts to the waterbodies being trenched is = 0.57 acres. Five (5) jurisdictional
wetlands were identified within this alignment. The potential for temporary impacts to jurisdictional
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wetlands within the ROW is + 13.37 acres. Finally, segregation of top soil only will be performed on the
tracts of lands were ROW agreements dictate such. For the location of all wetlands and waterbodies, please
see the permit drawings Sheets 2 through 20. For details of the typical workspaces and pipeline construction
methods please refer to Sheets 25 through 30.

2. Aransas Facility to the Harbor Island.

This portion of the project involves both water and land installation. The following will detail the
construction requirements and sequence for installation of the pipelines from the Aransas Facility to the
Harbor Island:

a. Horizontal Directional Drilling (HDD) at the Gulf Intracoastal Waterway (GIWW):

The first portion of the Harbor Island route will consist of utilizing the HDD method from a land-based
drilling location within the proposed Aransas Facility extending southeasterly approximately 4,200 feet to
an exit within an abandoned oil and gas well slip in Redfish Bay. The pipelines will be installed in three
separate drilling operations at various depths. The shallowest drill, the center HDD, will be a bundle drill
consisting of the 2” fiber optic conduit, 6 gas supply and 16” return remix line and will be drilled first.
The two outermost and deepest drills will be the two (2) individual 42” crude pipelines which will be
installed separately during the second and third drills. For a detail of the HDD profile and a cross-section
of the HDD, see Sheet 21 of the permit drawings. The pilot hole will be drilled from the Aransas Facility
site to the oil and gas well slip within the proposed 200’ x 300° HDD workspace. The existing oil and gas
slip will be utilized for the 250° x 300” HDD exit workspace. The oil and gas slip access canal will be
utilized for marine vessel access, assembly of the pipelines and for floatation of the HDD back-string.
Once the drilling operation is complete, the pipelines will be assembled, pre-hydrotested and pulled from
the location canal back to the Aransas Facility. The use of the HDD method and existing oil and gas slip
infrastructure provide the least damaging alternative to the sensitive sea grass beds that characterize
Redfish Bay. To minimize the potential impacts and provide protection to the sea grass beds, the entire
HDD exit workspace and access canal will be lined with turbidity curtains

For details on the Horizontal Directional Drilling (HDD) Operations, working procedures, monitoring of
inadvertent returns of drilling fluids, training and reporting, response procedures, and the proposed cleanup
techniques, a Best Drilling Practices Plan will be provided.

b. Installation within existing Oil and Gas Canal System:

To further avoid and minimize potential adverse impacts during the installation of the series of pipelines,
Axis will utilize a series of abandoned oil and gas canals on the northwest side and southeast side of Redfish
Bay. As detailed in the permit drawings, a trench will be excavated within the canal bottoms and the
excavated material will be temporarily stockpiled adjacent to the trench. Excavation will be done with
barge mounted dredging equipment. The individual lines will be fabricated on a pipe lay barge and
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installed within the common trench. The trench will be backfilled utilizing the stockpiled material to
provide the required protective cover.

Excavation and spoil placement within the existing canal systems will avoid impacts to submerged aquatic
vegetation to the maximum extent practicable. The proposed workspace is 150’ wide, with 76’ being
designated as the trench/workspace, and 60’ designated as temporary spoil placement area. Additionally,
turbidity curtains will be installed adjacent to the workspaces to reduce the potential for secondary impacts
to adjacent seagrass habitats. Utilization of the existing access canals limit the impacts to the sea grass
beds to 1.83 acres. The majority of the seagrass that may be potentially impacted are located on the fringe
of the access canal, with the largest area (1.3 acres — Seagrass Bed #1; see Sheets 16 & 17) being located
just south of the HDD exit within the access canal.

c. Installation across Redfish Bay:

Similar to the Canal Bottom installation methodology, a 75° wide trench will be excavated within the bay
bottom and excavated material will be temporarily stockpiled on the bay bottom adjacent to the trench.
Excavation will be done with barge mounted dredging equipment. The individual lines will be fabricated
on a pipe lay barge and installed within the common trench. The trench will be backfilled utilizing the
stockpiled material to provide the required protective cover. During bay construction the work areas and
temporary spoil placement sites will be marked, and signage maintained to provide for safe marine traffic.
Approximately 2.3 acres of seagrass (Seagrass Bed #6; see Sheet 18) will potentially be adversely impacted
with the proposed alignment across Redfish Bay. Due to its location being at the mouth of the existing oil
and gas access canal located on the south side of Redfish Bay, potential adverse impacts to the resource
are unavoidable. The minimum workspace needed to install the pipelines across this area is being proposed
to reduce impacts.

d. Seagrass Shallows and Tidal Flat Installation:

When departing the most southernly canal reach, the pipelines are proposed to be installed within shallow
open water of Redfish Bay onto the southern reach of Harbor Island and then easterly on the island roughly
parallel to the Corpus Christi Ship Channel for approximately 4,000 feet. This sandy area (tidal flat) is
situated above mean high water and is generally devoid of vegetation. A trench will be excavated within
the bay shallows and on the tidal flat utilizing a mechanical excavator on pontoons (marsh buggy). The
excavated material will be temporarily stockpiled adjacent to the trench. In the bay shallows the individual
lines will be fabricated on a pipe lay barge and pushed into the common trench to a tie-in point with the
land-based segment. On the tidal flats, the lines will be assembled adjacent to the trench and placed within
the trench by cranes. The trench will be backfilled utilizing the stockpiled material to provide the required
protective cover.

Within the shallow bay area, turbidity curtains will be installed adjacent to the workspaces to reduce
potential secondary adverse impacts to adjacent seagrass habitats. On the tidal flats’ standard terrestrial
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best management practices (e.g., silt curtains, haybales, etc.) will be utilized to reduce potential secondary
adverse impacts from runoff. Approximately 3.68 acres of sea grass will be potentially impacted by the
proposed alignment (Seagrass Bed #7; see Sheet 19) and is located just north of the point where the
alignment turns easterly across the tidal flat area. Approximately 10.62 acres of tidal flats will potentially
be temporarily impacted during the installation (See Sheets 19 & 20). Construction across the tidal flats
will also result in potential adverse impacts to approximately 0.51 acres of black mangrove (See Sheets 19
& 20). Additionally, approximately 0.11 acres of estuarine wetlands will be potentially impacted. The
estuarine wetland (Estuarine Wetland #2; see Sheets 19 & 20) is a fringe wetland located along the western
most boundary of Discharge Material Placement Area (DMPA) No. 3.

e. Installation within the Dredge Material Placement Area (DMPA):

The pipeline approach to the Harbor Island Terminal within the DMPA will be installed by conventional
land-based trench and backfill method. The trench will be excavated, and material placed adjacent to the
trench within the workspace. The lines will be laid out adjacent to the trench, welded and placed into the
common trench. All the lines will be hydrotested and then the trench backfilled utilizing the stockpiled
material to provide the required protective cover. Standard terrestrial best management practices (e.g., silt
curtains, haybales, etc.) will be utilized to reduce secondary impacts from runoff.
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