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1.0 BACKGROUND & INTRODUCTION

Triton Environmental Solutions, LLC (Triton) performed a seagrass, vegetation, annual high tide,
mean high water, oyster, and sounding survey of the proposed Midway to Harbor Island Pipeline
Project on November 10, November 14-17, November 19-21, November 26-29, 2018. The vicinity,
location, survey results, and approximate sensitive resource boundaries are included in Figures
1-4. Survey photos are provided in Appendix B.

The purpose of the survey was to identify and map the presence of seagrass bed(s), oyster reef(s),
determine depth of bay bottom, depth of soft sediment, substrate type, delineate the annual
high tide (AHTL), mean high water (MHW) within the survey corridor.

The project, as proposed, comprises three major land forms: Harbor Island, Redfish Bay, and the
mainland area between Aransas Pass and Ingleside (Figure 1). The proposed project terminus
occurs at a highly industrial and residential developed section of land between Aransas Pass and
Ingleside.

Harbor Island forms a flood-tidal delta complex that is large, triangular, and shallow and is
bordered and bisected by dredged channels and dredged-material disposal sites. It is bounded
on the east by Lydia Ann Channel, which connects to the Gulf Intracoastal Waterway (GIWW) in
Aransas Bay; on the west by Redfish Bay; on the north by Aransas Bay; and on the south by the
Corpus Christi Ship Channel, which separates it from Mustang Island. Bisecting this large bay-
delta complexis the Aransas Channel. In addition, there are several smaller and tributary intrabay
channels. This bay and tidal delta complex (approximately 4,047 hectares, or 10,000 acres)
represents the most extensive and northernmost estuarine tropical wetlands on the Texas coast
and is primarily composed of black mangrove (Avicennia germinans) and Spartina marsh,
seagrass beds, and oyster reefs (Pulich, 2006).

Redfish Bay lies north of Corpus Christi Bay proper and southwest of Aransas Bay and parallels
the mainland area between Ingleside and Rockport. The GIWW forms its western border,
separating it from the mainland. This large, very shallow bay is protected from prevailing
southeast winds by numerous saltmarsh islands, oyster reefs, and shoals and is well known for
its extensive seagrass beds. Particularly, the Redfish Bay segment of Nueces estuary contains the
most extensive, pristine seagrass beds on the Texas coast outside the Laguna Madre, with roughly
3,644 hectares (9,000 acres) estimated in 1994. Redfish Bay also contains the largest abundance
of all five-seagrass species outside the lower Laguna Madre. Salinities are typically polyhaline,
and water clarity is moderately high (Pulich, 2006).

Texas Parks and Wildlife Department (TPWD) proclaimed Redfish Bay (32,000 acres) as a state
scientific area in 2000. For the next five years, voluntary "prop-up" zones were established to
help boaters avoid further damage to seagrass habitat in the Redfish Bay State Scientific Area
(RBSSA). But when voluntary efforts by boaters failed, mandatory regulations were established
in 2006 that prohibited the uprooting of seagrass in RBSSA by propellers. The TPWD Coastal
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Fisheries Division routinely monitored RBSSA to evaluate the effects of new regulations on
seagrass. Fortunately, it was found that a significant reduction in propeller scarring occurred after
mandatory regulations were passed in this area. Because of these promising results, in 2013 the
Texas Legislature passed a statewide law making it illegal to uproot seagrass coastwide in Texas
(TPWD, 2017).

2.0 METHODOLOGY

Triton surveyed along transects oriented parallel to each route centerline. The preferred
centerline totaled 5.4 miles and the alternative centerline totaled 6.0 miles. Transects extended
500 feet either side of the preferred pipeline alignment, alternative pipeline alignment and the
horizontal directional drill (HDD) backstring (Figure 2), creating a 1,000-foot survey corridor. The
transects were spaced 100-foot apart out to 500-feet from both sides of each centerline. A 1,000-
foot corridor of the shorelines associated with the preferred pipeline and pipeline alternative
was also surveyed. The approved survey plan translated to approximately 78 total miles of
transects surveyed and 1,040.4 acres of survey area.

Triton mapped habitats, including U.S. Army Corps of Engineers (USACE) jurisdictional areas,
elevations within the pipeline route corridor, the Annual High Tide Line (ATHL), Mean High Water
(MHW), and the edge of seagrass within 500 feet of the pipeline. Sample stations were recorded
every 500 feet on the centerline, and on the 200-foot and 500-foot transects within each survey
corridor. Elevations, substrate and depth of soft sediment were recorded at these sample
stations. This totaled 418 data stations within the survey corridor.

To perform the jurisdictional determination/delineation on land areas within the survey corridor,
Triton used the “Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Atlantic and Gulf Coast Plain Region (Version 2.0)” (U.S. Army Corps of Engineers, 2010) as well
as the 1987 Corps of Engineers Wetlands Delineation Manual (TR Y-87-1). The routine method
for plots greater than five acres was employed. According to the 1987 USACE Manual, three
transects are required for a property with a baseline greater than 0.25 miles but less than 1.0
mile. A portion of the land-based survey in the vicinity of the Redfish Bay Facility is encompassed
by roads and bermed areas, creating a rectangular boundary (Figure 3). As a result, transects
were developed in this area to conduct the wetland delineation. Because the baseline for the
Redfish Bay Facility property was determined to have a length of approximately 0.25 miles, only
three transects were required by the USACE Manual. Transects were spaced approximately 370-
400 feet apart and perpendicular to the hydrologic gradient of the survey area (Figure 3). Due to
the linear nature of the Harbor Island component of the survey, wetland, boundary and upland
sample pits were collected along the pipeline route to regularly determine the upland/wetland
boundary (Figure 4).

Triton sampled observation points along each transect and throughout the remainder of the
property within each vegetation community. To make a wetland determination, Triton recorded
vegetation, soils and hydrology parameters at each observation point. Triton inspected all land-
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based vegetation communities within the approximately 1,040.4-acre survey area. To determine
hydric soils, Triton used the Regional Supplement to the USACE Manual along with the 1987
manual.

The jurisdictional boundary for Sections 404 and 10 was established by mapping the AHT line and
MHW line, as well as the upper edge of estuarine wetlands that extended landward of the AHT
line. To determine and delineate the AHT line and MHW line, Triton used the March 2018 verified
NWP 13 permit (SWG-2014-00769) located in nearby Copano Bay, Texas. The methods from
"Field Guide for Wetland Delineation: 1987 Corps of Engineers Manual" were used to determine
the presence/absence of wetlands on the property. According to the verified plans in SWG-2014-
00769, the AHT elevation in the project area is equivalent to +2.65 feet NAVD88 and the MHW
elevation in the project area is +0.99 feet NAVD88.

To determine the presence of seagrass, Triton collected 6-inch diameter core samples in waters
where seagrass could not be visually observed. In areas where hard substrate was encountered
by soundings, Triton collected 6-inch diameter core samples from the bay bottom to determine
if live reef, shell reef, shell hash or other shell was present.

Vertical data was recorded in NAVD88 (feet). A Trimble Sonarmite echosounder was employed
to continually record bay bottom elevations at 20-foot intervals along marine sections of all
transects within the survey corridor.

Triton deployed two Trimble Geo7x handheld GPSs with sub-meter accuracy, as well as a
Trimble R10 RTK GPS receiving real-time sub-centimeter corrections from the VRS network, to
perform the survey. All collected data was processed in the office using ArcGIS 10.4 software.

The methods deployed have historically been approved by the USACE.

3.0 RESULTS

The AHTL and MHW delineation along the shorelines of the survey corridor is shown in Figures 3
and 4. Tidal fluctuation and meteorological observations were recorded for each survey day.
This data is illustrated in Table 1. Air temperature ranged from 45 degrees (°F) on November 14
to 71 degrees on November 29. The average air temperature during the survey period was 56
°F. Water temperature ranged from 58 °F on November 27 to 67°F on November 10. Average
water temperature during the survey period was 61 °F. Winds ranged from calm to 20 miles per
hour (mph). November 15, 16, and 28 had the calmest wind speed days and November 10 and
26 resulted in the windiest days during the survey period. No recordable precipitation occurred
during the survey period. The tide level fluctuated from +0.31 feet on November 10 to +1.79 feet
on November 14. The tidal fluctuation averaged +0.78 feet (NAVD88) during the survey period.

Sounding results are displayed in Figure 2. Elevations throughout the marine survey area ranged
from O feet to—17.78 feet NAVD88, with an average of -3.96 feet NAVD88. Elevations throughout

3
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the Redfish Bay Facility land-based portions of the survey area ranged from +2.54 feet to +6.33
feet NAVD88, with an average of +4.9 feet NAVD88. Elevations throughout the Harbor Island
land-based portions of the survey area ranged from +0.2 feet to +16.21 feet NAVDS88, with an
average of +4.9 feet NAVDS88.

Bay bottom substrate was either sand, mud or shell. Sand was the dominant substrate type.
Depth of soft sediment ranged from 0 feet to 3.2 feet and averaged 0.3 feet (Figure 2). Soft
sediment was the deepest at the existing oil field channels. All soft sediment substrate was
comprised of mud.
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Approximately 1.25 acres of consolidated, hard oyster shell substrate was observed within the
survey corridor (Figure 2, Table 2). However, live oysters were not documented with the 1,000-
foot survey corridor.

The results of the seagrass survey are shown in Figures 2-4. Dense seagrass beds were found in
the eastern and western-most sections of the survey area, near the Redfish Bay Facility and
Harbor Island. Approximately 45.38 acres of seagrass beds were delineated within the survey
area (Table 2). There was no apparent soft sediment accumulation in the areas with seagrass.
Sand was the dominant substrate type. Elevations ranged from O feet to -5.3 feet NAVD88 in the
region with seagrass. All five Texas seagrass species were observed during the survey. Turtle
grass (Thalassia testudinum) and shoalgrass (Halodule wrightii) were the two dominant seagrass
species with manatee grass (Syringodium filiforme), clover grass (Halophila englemannii), and
widgeon grass (Ruppia maritima) were present as non-dominant species within survey area.

Rookery islands were present within the vicinity of the proposed project as well as within the
survey corridor. During the survey period, Triton observed numerous avian species utilizing the
rookeries for forage and roosting activities. Species observed included Osprey, Roseate
Spoonbill, Great Blue Heron, Little Blue Heron, Great Egret, Brown Pelican, American White
Pelican, Royal Tern, Ring-Billed Gull, Laughing Gull, Long-Billed Dowitcher, and other associated
species. The Texas General Land Office (GLO) provides spatial data of these areas and they are
illustrated in Figure 2 and photos of the signage located at some of the rookery areas are shown
in Appendix B.

Triton sampled 26 pit locations to determine the upland/wetland boundary at the Redfish Bay
Facility and Harbor Island. USACE Wetland Determination Data Forms for each pit location are
provided in Appendix C. A total of 149.62 acres of wetlands was mapped within the 1,040.4-acre
survey corridor (Figures 2-4 and Table 2). This included land portions and islands within the
survey corridor. The wetland types included USACE jurisdictional, tidally-influenced mangrove
and smooth cordgrass marsh, estuarine wetlands, and sand/mud flats. The typical estuarine
marsh exhibited sea ox-eye daisy (Borrichia frutescens), turtleweed (Batis maritima), dwarf
saltwort (Salicornia bigelovii), salt-meadow cordgrass (Spartina patens), smooth cordgrass
(Spartina alterniflora), shoregrass (Monanthochloe littoralis) and black mangrove (Avicennia
germinans).

Nearly all wetland/jurisdictional areas within the survey corridor occurred below the AHTL.
However, at the Redfish Bay Facility a large estuarine wetland occurred above the AHTL (Figure
3). Portions of Harbor Island are comprised of established, bermed upland confined dredged
material placement areas (DMPAs). Triton surveyed some of these DMPAs and they were
determined to contain wetlands (Figure 4). The berm height separating these areas from the
surrounding landscape averaged 5 to 16 feet. Itis Triton’s best professional judgment that these
wetlands would likely be non-jurisdictional.
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Table 2. Habitat Type Summary Within the 1,040.40-acre Survey Corridor

Habitat Type Acreage
Black Mangrove 30.65
Estuarine Wetland 42.70

Oyster Shell 1.25

Smooth Cordgrass 4.80

Seagrass Beds 45.38

Unvegetated Flat 71.47

TOTAL: 196.25
4.0 CONCLUSIONS

The proposed project is situated in an environmentally sensitive area with highly revered
habitats. As the project proceeds with planning and USACE permitting, it is Triton’s
recommendation that careful consideration be made to assure that the project plan ultimately
selects the least environmentally damaging practicable alternative (LEDPA).  Careful
consideration to compensatory mitigation is also recommended as the mitigation ratio for
impacts to any of these habitats (jurisdictional wetlands, seagrass beds) could require high
mitigation ratios. Further, illustration of avoidance and minimization measures to the project
plan should be clearly documented. Conservation measures for rookeries, sea turtles, and
construction methods should also be considered. Except for wetlands located in upland confined
dredged material placement areas, it is Triton’s best professional judgment that any impacted
wetlands and/or seagrass beds would likely be considered high quality and value; and could
represent an Aquatic Resource of National Importance.

Redfish Bay is considered a shallow water bay. A detailed access plan for all vessels associated
with the project should be developed and carefully managed in order to discourage the possibility
of prop-washing seagrass beds and/or vessels “running aground.”
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FIGURE 1 - Vicinity Map






