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2. Provide the name of the primary sponsor and all non-Federal interests that have contributed
or are expected to contribute toward the non-Federal share of the proposed feasibility study or
modification.

Sponsor Letter of Support

Port of Houston Authority (Primary) 7. Statement of Support. The Port of Houston Au-
thority fully supports the resolution of this critical
navigation safety situation as soon as possible, in-
tends to participate as required by law, and under-
stands the potential cost-sharing responsibilities of
studies and the resulting project. Additionally, this
request has the highest level of support from the in-
ternational and local maritime industry.

3. State if this proposal is for a feasibility study, a modification to an authorized USACE
feasibility study or a modification to an authorized USACE project. If it is a proposal for a
modification, provide the authorized water resources development feasibility study or project
name.

[x] Modification to an Authorized USACE Project : Houston-Galveston Ship Channel; Bayport Ship
Channel, Texas (“Houston Ship Channel Project Deficiency Report”)
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4. Clearly articulate the specific project purpose(s) of the proposed study or modification.
Demonstrate that the proposal is related to USACFE mission and authorities and specifically
address why additional or new authorization is needed.

Improve navigation safety to an acceptable level at the Houston Ship Channel (HSC) in the vicinity of the
Bayport Channel and to the entrance to the Bayport Channel (“flare”).

Specific Request: Navigation safety modifications of the HSC near Bayport and the Bayport Ship Channel
projects including the Bayport Flare are authorized to be constructed at the authorized and maintained
depth of the Houston-Galveston Navigation Channel.

Discussion:

a. The Corps of Engineers has determined that the alignment of the HSC in the vicinity of the Bayport
Channel (a major tributary channel), and the configuration of the Bayport channel entrance channel flare
together create an unsafe operating condition for deep draft vessels.

b. This project requires urgent resolution, and should be considered for the most expeditious process should
Corps discretionary operational procedures be unsuitable for use.

¢. The HSC reach, in the vicinity of Bayport, sees over 16,000 deep draft vessel transits annually, with over
6,000 ship and barge moves into the tributary Bayport Channel. Past accidents at this location have been
catastrophic with loss of life. Accidents have the potential to shut down the HSC, which would have an
immediate, adverse and direct impact on the national economy that could exceed $100M/day.

d. USACE has determined that the current condition is the result of a design deficiency and has submitted
a PACR to HQ, USACE.

The area that requires immediate correction sees the highest level of transits of any channel intersection in
the HSC system. The channel alignment is so compromised that movement through the area within the HSC
and turns into and out of the Bayport Channel routine result in loss of vessel steerage. This is the location
of and the identified cause of ship collisions and related emergencies. SEE “LOCAL SUPPORT” SECTION
BELOW FOR CONTINUATION OF PURPOSE
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5. To the extent practicable, provide an estimate of the total cost, and the Federal and non-
Federal share of those costs, of the proposed study and, separately, an estimate of the cost of
construction or modification.

Federal Non-Federal Total
Study $0 $0 $0
Construction $24,000,000 $8,000,000 $32,000,000

Explanation (if necessary)

The estimated cost shown includes 20% contingency. Cost reflects dredging 1.6 million cubic yards of clay
and silt, and placing the material in an adjacent placement area, and oyster mitigation. New work material
will be beneficially used during the next O&M funded dike raise at the placement area, thus reducing the
life-cycle cost of construction.
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6. To the extent practicable, describe the anticipated monetary and nonmonetary benefits of
the proposal including benefits to the protection of human life and property; improvement to
transportation; the national economy; the environment; or the national security interests of
the United States.

a. Risk reduction. This project will relieve the serious and unacceptable navigation safety situation that
exists with the current alignment of the Houston Ship Channel at Bayport, combined with the short
radius of the Bayport Ship Channel flare. The Houston Ship Channel moves more than $380 million of
waterborne commerce daily. Shutdown of the channel as a result of the navigation safety deficiencies
could totally interrupt this flow commerce. A shutdown of the channel from a ship collision could
result in an economic impact

b. The project will also enable economic efficiencies of the Bayport Ship Channel improvements made
by the non-federal sponsor in accordance with Section 204(f), WRDA 1996. The significant economic
benefits of that project are compromised by the safety deficiencies of the Houston Ship Channel
alignment and Bayport Flare configuration.
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7. Does local support exist? If ‘Yes’, describe the local support for the proposal.
[x] Yes

Local Support Description

The international and local maritime community are unanimous in their support of immediate correction
of the navigation safety deficiency in the Houston Ship Channel at Bayport. Written support of the Corps’
recommended solution has come from every element of the industry, including: Container ship lines (Maersk,
MSC, and CMA-CGM call at Bayport); Hapag Lloyd, Cosco and other lines transit the safety deficiency
area; Chemical Tank vessel Owners and Operators; Bulk liquid storage terminals; Barge/tow boat op-
erators; Galveston/Texas City Pilots Association; Houston Pilots Association; Brazos Pilots Association;
Harbor tug companies; Marine Exchange (Greater Houston Port Bureau) member companies; Marine sal-
vage/dredging operators; Chemical terminals Refineries (including ExxonMobil, Shell, Valero); Tank vessel
owners/operators; Ports of Houston, Galveston, Texas City, Freeport; Cruise ship lines (Norwegian, Princess
Lines); Non-Liquid/Dry Cargo vessel operators and terminals; Shipyard/Vessel Repair Facilities;

Practically speaking, since a shutdown of the channel could shutter 12% of the U.S. refinery capacity, everyone
who drives or consumes goods in the U.S. support efforts to ensure the HSC remains open.

CONTINUTATION OF PURPOSE STATEMENT: Any collision could result in loss of life (recognizing that
70% or more of all vessels in Houston carry hazardous cargo), or involve closure of the ship channel—for
which there is no bypass or alternative route of passage. Shutdown of the Houston ship channel could have
an immediate impact on the United States economy. A channel closure could result in the shutdown of
12% of the U.S. refining capacity. The Port of Houston accounts for approximately $500 billion in economic
activity in the U.S. annually.

8. Does the primary sponsor named in (2.) above have the financial ability to provide for the
required cost share?

[x] Yes
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Primary Sponsor Letter of Support

(As uploaded)
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Port of Houston Authority

111 East Loop North Office: 713.670.2480
Houston, Texas 77029-4327 portofhouston.com

Roger Guenther, Executive Director
rguenther@poha.com

September 23, 2015

Mr. Steven L. Stockton, SES

Director of Civil Works

Headquarters, U.S. Army Corps of Engineers
44| G Street NW

Washington, D.C. 20314

Subject: Letter of Support for Proposals for Modifications to Projects for Inclusion in the
Annual Report to Congress on Future Water Resources Development

Dear Mr. Stockton:

The Port of Houston Authority supports the work of the Corps of Engineers to develop, operate, and
maintain navigation projects. The correction of navigation safety deficiencies on a completed project as
critical to the Nation's economy as the Houston Ship Channel warrants immediate attention and
resolution, without regard to routine administration. Furthermore, the authorization of projects which
have long been maintained by the Corps at the direction of Congress is a necessary action that provides
flexibility to the Corps for operation and maintenance of the projects, and is in the best interest of the
United States.

Finally, the Port Authority fully supports revisions to federal law which result in improvements to
navigability of ports and channels, facilitate growth in trade, and increase national economic
development benefits.

The Port of Houston Authority intends to support its projects as required by law and understands the

cost-sharing implications of the recommended project authorizations and changes to law submitted in
accordance with Section 7001 of WRRDA 2014.

mm:aﬂ_a

Vi
Roger D. Guenther
Executive Director
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Additional Proposal Information

(This is as uploaded, a blank page will show if nothing was submitted)
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Executive Summary

Executive Summary

The purpose of the proposed project is to correct a design deficiency and conduct a corrective
action through a channel modification required to make the project function on an interim basis
as initially intended in a safe, viable, and reliable manner. On April 1, 2015, Director of Civil
Works, Steven Stockton, directed the Galveston District to proceed with a Project Deficiency
Report (PDR) for a design deficiency. This PDR documents the scope of the plan to alleviate the
navigation safety concerns in the vicinity of the intersection of the Houston Ship Channel (HSC)
and Bayport Ship Channel (BSC). The ultimate fix will require a study of the HSC within
Galveston Bay to address potential channel widening, passing lanes, and anchorage areas under
the authority of section 216 of the Flood Control Act of 1970, Review of Completed Projects.

The Houston-Galveston Navigation Channels, Texas, Limited Reevaluation Report and Final
Supplemental Environmental Impact Statement (1995 LRR/SEIS) was completed in November
1995. The Houston-Galveston Navigation Channels, Texas, Project (HGNC) was subsequently
authorized in the Water Resources Development Act of 1996 (WRDA 1996), Section 101(a)(30),
P.L. 104-303. The HGNC is a multipurpose project with two separable elements, the HSC and
the Galveston Channel. The two project purposes are to provide navigation improvements to the
ports of Houston and Galveston, and to provide environmental restoration for the Houston
portion of the Project through the beneficial use (BU) of dredged material. The project is located
in the Galveston Bay system in Galveston, Harris and Chambers Counties, Texas. The total
Project provided for a 45-foot HSC and Galveston Channel.

The HSC contains a deficiency inherent in the design of the WRDA 1996 project. The
deficiency encompasses: 1) the transiting of and meeting in the 15-degree bend of the HSC near
the intersection of the HSC and BSC, and 2) the turn from the HSC into the BSC. Figure ES 1-1
shows the approximate area of safety concern resulting from the design deficiency.

As a result of the WRDA 1996 project, the design for the turn at Morgans Point added an
additional 2.5 degrees to the existing bend in the HSC. As shown in Figure ES 1-2, the HSC
Bend is a 15-degree bend existing in the main channel within very close proximity to the mouth
of the BSC. This channel realignment was for the purpose of avoiding structural impacts at
Morgans Point and it resulted in the widening of the HSC entirely on the west side of the channel
in the vicinity of the BSC rather than both sides.
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NOVEMBER 2013

Figure ES 1-1: Plate No. 1, HGNC Project Map with Approximate location of Area of Concern
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Executive Summary

The ship simulations for the 1995 LRR only considered the effects of vessels meeting/passing in
the straight reaches of the Bay sections of the HSC; meeting/passing at the bends in the Bay
section were not considered. Impacts on vessels turning into the BSC were not considered in the
ship simulations for the WRDA 1996 project since the turn into BSC was not included in the
scope of the study.

These actions to improve navigation on the HSC resulted in unintended negative impacts on the
adjacent BSC. Vessels turning off the HSC into BSC are required to make two significant
course changes in about a ship length; both course changes were increased with the realignment
of this HSC reach.

The BSC is a major tributary channel that existed prior to the HGNC Project authorization. It
was not designed or constructed by the U.S. Army Corps of Engineers (Corps). The BSC
became a Federally-maintained channel when Federal maintenance of the BSC was authorized
by an amendment to Section 819 of the WRDA 1986, P.L. 99-662: Federal maintenance of the
Bayport Ship Channel, the channel, exclusive of berthing areas originally constructed at 40 feet
in depth by the Local Sponsor pursuant to Department of the Army permit number 6140, to be
perpetually maintained by the Government at a depth of 40 feet and width of 300 feet, from the
Houston Ship Channel at mile 20.5 to the Bayport Turning Basin approximately 22,000 feet
west; and the turning basin, to be perpetually maintained by the Government at a depth of 40
feet, a width of 1,600 feet and a length of 1,600 feet. The USACE assumed maintenance of the
channel in April 1993 with a Local Cooperation Agreement (LCA) authorized by the WRDA
1986 amendment.

The WRDA 1996 design makes the distance between the HSC Bend where the 15-degree turn to
starboard (right) is required to the beginning of the Flare where a 75-degree port (left) turn is
required to enter the BSC to be approximately 1.3 times the Length Overall of the containerships
using the HSC. This situation violates a requirement in Engineer Manual (EM) 1110-2-1613,
dated May 31, 2006, in Section 8.6.e., which recommends a distance of at least five times the
ship length of a straight segment between successive turns. If this is not possible, then ship
simulation testing is required to develop appropriate channel alignments and dimensions, which
was not done in the design of the WRDA 1996 project.

The BSC/HSC intersection is designated by the U.S. Coast Guard as a “precautionary zone”
under 33 CFR 161.35 Navigation and Navigable Waters, Vessel Traffic Management, Vessel
Traffic Service Houston/Galveston, under Table 161.35(B), because of the high concentration of
traffic and safety risks associated with the congestion at this intersection. Currently, the situation
is controlled by non-structural methods, specifically traffic management systems and pilot-to-
pilot coordination to facilitate movement of the vessels through the intersections. However, aside
from basic traffic “rules of the road”, there is no legal control over the barge traffic. The current
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Executive Summary

conditions in the area of study have caused several allisions and collisions as described in
Section 1.10 of this report. An allision is the striking of a vessel against a fixed object whereas a
collision is where two or more moving vessels strike each other. There is significant risk of
future collisions and the associated potential environmental impacts which could include vessel
spills.

Congestion in this critical reach of the waterway is exacerbated by a reluctance of pilots to meet
in this bend with the meeting situation made worse by the presence of the opening to the BSC.
The Houston Pilots have working rules that restrict the maximum vessel size from Bolivar Roads
to Barbour’s Cut to 1,000 feet in length and 138 feet in beam. These are outlined in “Houston
Pilots Working Rules, updated August 19, 2015, and included in Appendix E - Pertinent
Documents. Many of the vessels using the HSC have beams in the range of 120 feet to 138 feet
and frequently meet along the straight reaches. There are several reasons why pilots try to avoid
meeting in this bend in the narrow 503-feet wide waterway. If two wide-bodied vessels meet in
this narrow channel while making or approaching a turn, then they may only have 254 feet of
clearance to divide between the vessels and the bank and between the two vessels. Divided
equally, this would only leave 85 feet for each of the three spaces. However, the vessels cannot
remain straight and parallel to the banks while making a turn and the length of the vessel
becomes a critical factor; just 3 degrees of angle will add 61 feet of effective width to each
vessel. The bank effects generated when the vessel approaches the edge of the channel will
cause the vessel to turn away from the bank and put the bow towards the center of the channel.
For the inbound vessel at this bend trying to make the turn to the right or starboard, this bank
effect counters the turning of the ship and can cause the ship to veer into the outbound ship. If
the outbound ship moves to the green side of the channel to use the bank effect as an assistance
in making the turn, that advantage is lost due to the Flare at the intersection of the HSC and BSC
and the ship will slide into the opening and then have to turn more sharply to make the bend and
stay off the western or green bank. These factors combined with the presence of ships turning
into the BSC and tug/barge units moving up, down and entering/exiting the channels near this
bend make the entire reach a serious navigation challenge for pilots. Thus, many times the pilots
will slow traffic to avoid meeting in this critical reach.

To reiterate the concern about the effects of vessels getting near the channel’s banks, the ship
simulations (1994 ERDC Report) conducted for the WRDA 1996 project indicated concerns
regarding the meeting of the design vessels being used for the project design. Because of the
limitation of the channel width to 530 feet, a limitation of meeting ships’ combined beams was
set to 272 feet for meetings occurring in the straight channel segments. It was noted that “this
criterion may result in operational restrictions being employed, e.g., holding other large ship
traffic so that the channel is temporarily one-way or with restricted ship sizes traveling in the
opposite direction of the large ship. These restrictions will most likely cause delays. If such
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Executive Summary

operational procedures cannot be used then it is recommended that the intermediate channel (530
feet) be widened by at least 35 feet.” This recommended additional 35 feet was not constructed.

The HGNC Project is classified as a completed Federal project. Based on the criteria in
Engineer Regulation (ER) 1165-2-119 (Modifications to Completed Projects), the construction
required for the corrective action recommended in this report is authorized under the existing
project authority for the WRDA 1996 Project. The referenced ER states that a design or
construction deficiency is a flaw in the Federal design or construction of a project that
significantly interferes with the project’s authorized purposes or full usefulness as intended by
Congress at the time of original project development. Corrective action, therefore, falls within
the purview of the original project authority. The construction and operations and maintenance
(O&M) of the recommended plan can be implemented under the WRDA 1996 project authority.

The ER also states that construction to correct a design deficiency should be limited to the
necessary corrective work and should be consistent with original project purposes at the time of
original construction. The corrective action recommended in this report specifically stays within
the design intent of the original project. This corrective action is shown to meet all the
conditions of eligibility to be constructed under the original project authority. These eligibility
requirements are listed in ER 1165-2-119 and are specifically addressed in this PDR in section
1.10 Conditions for Recommending Corrective Action.

The Corps Coastal Hydraulic Laboratory (CHL), a part of the Engineer Research and
Development Center (ERDC), performed simulations to address the HSC navigational safety
issues near the intersection of the BSC. The primary ship model tested was the Susan Maersk,
an 1140 x 140 foot containership, drafting 40 feet. The Navigation Study for Bayport Flare
Improvement Final Data Report (2012 ERDC Report) results showed the composite track plots
for six alternatives considered for alleviating the safety issue. The ERDC report recommended
Alternative 3, which increased the existing 3,000 feet southern radius of the Flare to 4,000 feet,
and widened the HSC by a maximum of 235 feet to the east between about HSC Station 26+484
and HSC Station 30+090 (Figure ES 1-3).
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This design virtually eliminates the zigzag turns required by the existing condition; i.e., making a
15-degree turn to starboard (right) and then within a ship length or two (depending on the size of
the ship) making almost a 90-degree turn to port (left). The recommended design change allows
a ship entering the BSC to make a smooth turn to the starboard beginning near the HSC Bend.
Table ES-1 includes the vessels tested in the 1995 LRR.

Table ES-1: 1995 LRR Test Ship Characteristics

Ship Type LOA Beam Draft
(feet) (feet) (feet)
Bulk Carrier 775 106 39
Tanker 920 144 39
Bulk Carrier 971 140 44
Tanker 990 156 44
Tanker 990 156 Ballast
Bulk Carrier 971 140 49
Tanker 1013 173 49

Ultimately, Alternative 3 provides the most improved navigation safety, is lowest cost, least
environmental impact, and least amount of dredged material resulting from the corrective action.
The recommended corrective action does not require the acquisition of real property. The
approximately 1.94 million cubic yards (MCY) of new work dredged material resulting from the
recommended corrective action would be placed into the existing upland confined Placement
Area (PA) 14. Not only is PA 14 situated in closest proximity to the area of safety concern, the
material is needed for future dike raises at PA 14.

The project would result in approximately 205,000 cubic yards (cy) of increased average annual
operations and maintenance (O&M) volumes from the Flare and approximately 23,000 cy
annually from the HSC Widener. The total increase over the 20-year maintenance increment,
taking into account dredging cycle lengths and number of cycles anticipated, would be
approximately 4.26 MCY. The maintenance materials would be placed in nearby HSC PAs and
BU sites, including existing PA 15, PA 14, Mid Bay PA, Atkinson Island BU Marsh Cells
M7/8/9, and M10, as well as any other existing Atkinson Island BU Marsh Cells requiring
renourishment. The future PA 15/PA 14 connection would also be utilized for maintenance.
The project area would be dredged for routine maintenance at the same times and frequencies as
the associated channels.
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The corrective action to the HSC would result in unavoidable, permanent impacts to
approximately 29.9 acres of oyster reef. Restoration of 30.1 acres of oyster reef on San Leon
Reef in the Clear Lake embayment of Galveston Bay, Chambers County, Texas is recommended
to mitigate for these direct impacts to oyster habitat.

The estimated Project First Cost of the corrective action at October 2014 price levels is (a)
$40,655,000, including an estimated 75 percent Federal share of (b) $30,520,000, and an
estimated 25 percent non-Federal share of (c) $10,149,000. The Fully Funded Cost of the
project, which includes Project Costs and expected escalation totals, is $41,739,000. The 20-
year O&M for the Flare and Widener incremental dredging is estimated at a Project First cost of
$32,032,000 and a Fully Funded cost of $40,333,000.

The findings and recommendations of Houston Ship Channel Project Deficiency Report
(HSCPDR) will be incorporated into the final Post Authorization Change Report addressing the
902 cost limit issues on the HGNC (Houston-Galveston Navigation Channels, Texas, Post
Authorization Change Report and Section 902 Cost Limit Determination dated in-process). The
approval authority resides with the Assistant Secretary of the Army (Civil Works) or ASA(CW).
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1 INTRODUCTION

1.1 Purpose and Need

The Houston Ship Channel (HSC) contains a deficiency inherent in the design in the Houston-
Galveston Navigation Channels, Texas, Limited Reevaluation Report and Final Supplemental
Environmental Impact Statement completed in November 1995 (1995 LRR/SEIS). The
Houston-Galveston Navigation Channels, Texas, Project (HGNC) was authorized in the Water
Resources Development Act of 1996 (WRDA 1996), Section 101(a)(30), P.L. 104-303. The
channel design for the HGNC did not fully account for impacts of the channel improvements
within the HSC in the vicinity of the Bayport Ship Channel (BSC). A hazardous and
unacceptable navigation condition has resulted. Increased traffic and vessel size afforded by the
channel improvements authorized by WRDA 1996 has increased the potential for collisions and
accidents within this section of the HSC. The intersection of the HSC and BSC has been a major
safety concern since construction of the Houston portion of the 45-foot project was completed in
2007.

The purpose of the proposed project is to correct a design deficiency and conduct a corrective
action through a channel modification required to make the project function on an interim basis
as initially intended in a safe, viable, and reliable manner.

Additional improvements will be evaluated under the upcoming feasibility study of the HSC,
including Galveston Bay to address potential channel widening, passing lanes, and anchorage
areas. The study will be conducted under the authority of section 216 of the Flood Control Act
of 1970, Review of Completed Projects. This Project Deficiency Report (PDR) will document
the scope of the plan to alleviate the immediate and ongoing navigation safety concerns in the
vicinity of the intersection of the HSC and BSC.

1.2 Project Authority

The HGNC Project was constructed as a multipurpose project with two separable elements, the
HSC and the Galveston Channel. The two project purposes are to provide navigation
improvements to the ports of Houston and Galveston, and to provide environmental restoration
for the Houston portion of the Project through the beneficial use (BU) of dredged material.
Construction of the HSC portion of the project was completed by 2007, while the Galveston
Channel was completed in 2011.
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The project is located in the Galveston Bay system in Galveston, Harris and Chambers Counties,
Texas. The total Project (Figure 1-1) provides for a 45-foot mean low tide (MLT) Houston and
Galveston Channels by:

Extending the Entrance Channel an additional 3.9 miles to the 47-foot bottom contour in
the Gulf of Mexico along the existing alignment,

Deepening the Entrance Channel to 47 feet over its 800-foot width and 10.5 mile length,
Enlarging the HSC to a depth of 45 feet and a width of 530 feet from Bolivar Roads to
Boggy Bayou, plus wideners on curves, and

Enlarging the Galveston Channel (excluding the last 2,571 feet at the most westward end)

to a depth of 45 feet and a width which varies between 650 and 1,112 feet.

The project also allowed for up to 4,250 acres of marsh located in mid and upper Galveston Bay,
and a 12-acre bird island located in East Galveston Bay (Evia Island). Of the 4,250 acres of
marsh restoration, 690 acres were constructed as part of the initial navigation channel
improvements and the remaining acres were deferred for future channel maintenance dredging
cycles. Mitigation features include construction of 172 acres of oyster reef and planting of 0.86

acres of trees for a bird rookery adjacent to Alexander Island Placement Area (PA).

The HGNC Project was authorized in WRDA 1996, Section 101(a)(30), P.L. 104-303 at a total

cost of $298,334,000 ($197,237,000 Federal and $101,097,000 non-Federal).

(30) Houston-Galveston Navigation Channels, Texas. — “The project for navigation and
environmental restoration, Houston-Galveston Navigation Channels, Texas: Report of
the Chief of Engineers, dated May 9, 1996, at a total cost of $298,334,000, with an
estimated Federal cost of $197,237,000 and an estimated non-Federal cost of
$101,097,000, and an average annual cost of $786,000 for future environmental
restoration over the 50-year life of the project, with an estimated annual Federal cost of
$590,000 and an estimated annual non-Federal cost of $196,000. The removal of
pipelines and other obstructions that are necessary for the project shall be accomplished
at non-Federal expense. Non-Federal interests shall receive credit toward cash
contributions required during construction and subsequent to construction for design and
construction management work that is performed by non-Federal interests and that the

Secretary determines is necessary to implement the project.”
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Figure 1-1: Plate No. 2, Houston-Galveston Navigation Channels, Texas Project
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Based on the criteria in Engineer Regulation (ER) 1165-2-119 (Modifications to Completed
Projects), the construction required for the corrective action recommended in this report is
authorized under the existing project authority for the WRDA 1996 Project. The referenced ER
states that a design or construction deficiency is a flaw in the Federal design or construction of a
project that significantly interferes with the project’s authorized purposes or full usefulness as
intended by Congress at the time of original project development. Corrective action, therefore,
falls within the purview of the original project authority.

The ER also states that construction to correct a design deficiency should be limited to the
necessary corrective work and should be consistent with original project purposes at the time of
original construction. The corrective action recommended in this report specifically stays within
the design intent of the original project. This corrective action will be shown to meet all the
conditions of eligibility to be constructed under the original project authority. These eligibility
requirements are listed in ER 1165-2-119 and are specifically addressed in Section 1.10
Conditions for Recommending Corrective Action.

1.3 Implementation Guidance

The HGNC Project is classified as a completed Federal project. Therefore, ER 1165-2-119
applies to the HGNC project modification. The construction and operations and maintenance
(O&M) of the recommended plan can be implemented under the WRDA 1996 project authority.

On April 1, 2015, Director of Civil Works, Steven Stockton, directed the U. S. Army Corps of
Engineers (Corps), Galveston District, to proceed with a PDR for a design deficiency. The
findings and recommendations of Houston Ship Channel Project Deficiency Report (HSCPDR)
will be incorporated into the final Post Authorization Change Report addressing the 902 cost
limit issues on the HGNC (Houston-Galveston Navigation Channels, Texas, Post Authorization
Change Report and Section 902 Cost Limit Determination dated in-process). The approval
authority resides with the Assistant Secretary of the Army (Civil Works) or ASA(CW).

1.4 Project Location (Site of Deficiency)

The location of the identified deficiency is situated along the HSC segment that crosses
Galveston Bay between Redfish Reef to the south and Morgans Point to the North. Specifically,
it is located northwest of the Mid Bay PA in the vicinity of the intersection between the HSC
(between HSC Station 30+000 and HSC Station 23+000) and the BSC as shown in Figure 1-2.
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The study area is located in the Texas Congressional Districts within Galveston, Harris and
Chamber Counties, Texas. The Congressional delegation is composed of:

Senator John Cornyn

Senator Ted Cruz

Representative Brian Babin (TX-36)
Representative Ted Poe (TX-02),
Representative John Culberson (TX-07)
Representative Al Green (TX-09)
Representative Randy Weber (TX-14)
Representative Sheila Jackson-Lee (TX-18)
Representative Pete Olson (TX-22)
Representative Gene Green (TX-29)

1.5 Related Reports and Studies

An investigation was performed by the Hydraulics Laboratory of the U.S. Army Engineer
Waterways Experiment Station (WES) for the 1995 LRR/SEIS study. The Technical Report HL-
94-3, titled Ship Navigation Simulation Study, Houston-Galveston Navigation Channels, Texas,
Report 1, Houston Ship Channel, Bay Segment, dated April 1994, addresses the simulations
conducted for the project area (1994 ERDC Report) during the 1995 LRR Study.

The study for the 45-foot Houston and Galveston Channels is documented in the 1995 LRR/SEIS
for the HGNC project; the project authorized in WRDA 1996. Subsequent to the WRDA 1996
authorization, the Energy and Water Development Appropriations Act, 2001, as enacted by
Section 1(a)(2) of Public Law 106-377, authorized Barge Lanes to be constructed on either side
of the HSC. Coordination for the barge lanes in the project area is documented in the Final
Environmental Assessment, Houston-Galveston Navigation Channels, Texas, Project, Upper Bay
Barge Lanes, dated January 2003.

The BSC, constructed in the late 1960’s to the mid 1970’s, is currently being improved under the
Port of Houston Authority (PHA) BSC Improvements Project, which was documented in the
BSC Improvements Project 33 United States Code (USC) Section 408 and Section 204(f) of
WRDA 1986 Environmental Assessment (EA).

The Final Environmental Assessment, Expansion of Placement Areas 14 and 15, Houston Ship
Channel, Chambers County, Texas, dated January 2010, documents more localized information
around the PAs being proposed for use in this project.
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The Corps Coastal Hydraulic Laboratory (CHL), a part of the Engineer Research and
Development Center (ERDC), located at WES, performed simulations to address the HSC
navigational safety issues near the intersection of the BSC. The February 2012 report,
Navigation Study for Bayport Flare Improvement Final Data Report (2012 ERDC Report)
results showed the composite track plots for each of the alternatives considered for alleviating
the safety issue. The ERDC report recommended increasing the existing southern radius of the
Flare to 4,000 feet, and widening the HSC by a maximum of 235 feet to the east between about
HSC Station 26+484 and HSC Station 30+090.

1.6 Report Scope and Content

This PDR and EA are prepared in accordance with ER 1165-2-119 Modifications to Completed
Projects, ER 1105-2-100 Planning Guidance Notebook, Principles and Guidelines adopted by
the Water Resources Council, Council on Environmental Quality (CEQ) regulations and
guidance for implementation of the National Environmental Policy Act (NEPA), and ER 200-2-2
Procedures for Implementing NEPA

This PDR presents available information related to:

e EXxisting conditions in the vicinity of the intersection between the HSC and the BSC.
e Problem identification

e Recommended corrective action

e Environmental effects of recommended corrective action and impacts

e Public involvement and agency coordination

1.7 Study Participants

The PHA is the non-Federal sponsor for the environmental restoration features and the
navigation improvements to the HSC. The ERDC Risk Integration Team Environmental Risk
Assessment Branch developed the Lines of Evidence (LOE)/Weight of Evidence (WOE) Report
used for this PDR and included as an appendix to the EA. The PDR was prepared by Galveston
District. The EA was prepared by the PHA. The National Deep Draft Navigation Planning
Center of Expertise (DDNPCX) will perform the Agency Technical Review on the PDR, EA,
and Appendices.
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1.8 Nomenclature

Advance Maintenance (AM). This consists of dredging deeper than the authorized channel
dimensions to provide for the accumulation and storage of sediment. In critical and fast-shoaling
areas it is required to avoid frequent re-dredging and to ensure the reliability and least overall
cost for operating and maintaining the project authorized dimensions.

Allowable Overdepth (AO). An additional depth outside the required channel template is
permitted to allow for inaccuracies in the dredging process.

Flare. The term “Flare” will be used in this report to indicate the HSC Flare at the intersection
of the HSC and BSC.

Non-Pay Dredging. This is dredging outside the channel template that may occur due to such
factors as unanticipated variations in substrate, incidental removal of submerged obstructions, or
wind or wave conditions.

Station. The term “Station” refers to a horizontal distance in feet measured along the centerline
of the channel and is used to indicate the relative location of a particular portion of the channel.
HSC station numbers are preceded with “HSC”. BSC station numbers will be preceded by
“BSC” to differentiate between stationing for the HSC.

Reaches. In the 1995 LRR/SEIS the project was broken up into four reaches (Figure 1-3). To
alleviate confusion those reaches are defined below:
1. Offshore Reach — the common entrance channel,
2. Galveston Channel Reach — the separable channel to the Port of Galveston;
3. Bay Reach — the portion of the HSC which crosses Galveston Bay to Morgans Point; and
4. Bayou Reach — the portion of the HSC extending from Morgans Point, up the San Jacinto
River and Buffalo Bayou to Boggy Bayou.

The HSCPDR /EA is specific to the Bay Reach portion of the HSC.

HSC Bend. The term “HSC Bend” in this report refers to the existing 15-degree turn (bend) in
the HSC that resulted from the construction of the WRDA 1996 project. A bend has always
existed; however, the WRDA 1996 project added an additional 2.5 degrees toward Morgans
Point, exacerbating its effect on the HSC. The HSC Bend is located at HSC Point of Intersection
(P.1.) Station 28+605.055.
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Figure 1-3: Four Reaches of the HGNC, Texas Project (WRDA 1996 Project)
1.9 Datum and Tidal Information

Elevations related to the channel in this report are in the MLT datum unless otherwise specified.
However, the Galveston District did convert the area to the Mean Lower-Low Water (MLLW)
datum recently, and for all future dredging contracts the MLLW datum will be used. The
MLLW datum adjustment in the project vicinity is 1.47 feet below MLT at the Texas Coastal
Ocean Observation Network (TCOON) gage at Morgans Point, Texas, located roughly five miles
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north of the BSC. This elevation difference varies along the length of the HSC. For additional
information on datum conversions reference Engineer Manual (EM) 1110-2-6056.

Tides in the study area range from an ebb tide of -1.2 feet MLLW to a high flood tide of 1.7 feet
MLLW (at National Oceanic and Atmospheric Administration (NOAA) Station 8770613,
Morgans Point, Texas)). The mean tide range at Morgan’s Point is 1.13 feet, and the diurnal
range is 1.31 feet.

1.10 Conditions for Recommending Corrective Action

As stated in ER 1165-2-119, it is a general policy of the Chief of Engineers that completed Corps
projects be observed and monitored by the Corps to ascertain whether they continue to function
in a satisfactory manner and whether potential exists for better serving the public interest.
Occasionally, a project may deserve modification because its original development was
inherently deficient. Given certain conditions and qualifications, measures to correct such
deficiencies may be undertaken. Works proposed to correct a design or construction deficiency
may be recommended for accomplishment under existing project authority without further
Congressional authorization if the proposed corrective action meets all of the required project
deficiency conditions.

After reviewing the 1995 LRR, supporting appendices, and ERDC ship simulations, all five of
the project deficiency criteria outlined in ER 1165-2-119 Paragraph 7a are satisfied. Each of the
criteria in reference to the project is addressed below.

1. Itis required to make the project function as initially intended by the designer in a safe,
viable and reliable manner.

As noted in the 1995 LRR, the purpose of the analysis (to include ERDC ship simulation) was to
define the scope of the channel improvement to allow access for deep-draft vessels, and to
reduce vessel delays for two-way traffic on the HSC.

ERDC ship simulations (1994 ERDC Report) conducted during the 1995 LRR Study only
considered the effects of vessels meeting/passing in the straight reaches of the Bay sections of
the HSC. No simulated transits were conducted to evaluate meeting/passing at the bends in the
Bay section during the 1994 simulation studies. In the ship simulation all the test channels had
the same alignment as the existing except a slight 2-degree bend toward Morgans Point was
added to the existing HSC Bend. Then, during the preparation of the final plans and
specification for the Bay Reach, an additional 0.5-degree bend toward Morgans Point was added
to the channel realignment in the Upper Bay reach to avoid structural impacts at Morgans Point.
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These shifts resulted in the widening of the HSC entirely on the west side of the channel in the
vicinity of the BSC rather than both sides.

This modification in design for the turn at Morgans Point resulted in smaller dredging volumes
as the side slopes on the east side of the channel did not require dredging. However, there were
Impacts on vessels turning into the BSC that were not considered in the ship simulations since
the turn into BSC was not included in the scope of the study. These actions to improve
navigation on the HSC resulted in unintended negative impacts on the adjacent BSC. Vessels
turning off the HSC into BSC are required to make two significant course changes in about a
ship length; both course changes were increased with the movement (see Figure 1-4). This
requires ships entering into the BSC to slow down in order to make the turns, which in turn
impacts other HSC ship traffic negatively, causing them to slow down also which in turn causes
reduced ship control.

Another issue is with the transition at the HSC Bend. When a ship is headed towards Morgans
Point and up the channel, as the ships make the 15 degree turn at the HSC Bend there is a
tendency to cross from the red side of the channel to the green side of the channel.

The additional time required for vessels to navigate into the BSC has resulted in increased
congestion on the HSC in the vicinity of the BSC. Over 17,000 deep-draft vessels and 100,000
barge tows pass the HSC Bend at Bayport each year. With almost 4,000 deep-draft vessel
transits annually on the BSC, the increased traffic congestion on the HSC results in vessels
reducing speed and losing maneuverability, which can lead to navigation safety concerns on
vessels meeting/passing. The Houston Pilots and U.S. Coast Guard have implemented a number
of measures to mitigate the risks of collisions and groundings. However, there have been three
major ship to ship collisions and a number of undocumented groundings and near collisions
within the Bay Reach of the HSC since completion of the construction the HSC portion of the
WRDA 1996 project in 2007.

As addressed in the August 22, 2011 letter from the Houston Pilots, included with the Pertinent
Documents in Appendix E of this report, one example is a collision that occurred between the
MSC Nederland and the tanker ship Elka Apollon in 2011. The MSC Nederland was a loaded
container vessel while the tanker ship Elka Apollon was carrying over 14 million gallons of
naphtha, a highly volatile flammable liquid. The ships were navigating towards each other in the
HSC in the vicinity of the Flare and were preparing to meet. The Elka Apollon moved over in
the channel to provide sufficient room for the MSC Nederland to navigate through the HSC
Bend. In the process the Elka Apollon had a near miss with a barge exiting the Flare. The
maneuvers used to avoid collision with the barge resulted in the Elka Apollon making contact
with the MSC Nederland as it came up the HSC out of the HSC Bend.
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In addition to the documented collisions, the results of an expert elicitation with the Houston
Pilots identified near collisions and loss of control of vessels as routine occurrences on this reach
of the HSC. An example of a near collision recounted by one of the Houston Pilots occurred on
an inbound vessel, drafting 40 feet, heading in the direction of Morgans Point. The vessel
reacted poorly due to the narrow channel affects at the turn at the HSC Bend. The Houston Pilot
was able to maneuver off the HSC into the BSC, which was not its destination. The Houston
Pilot had to turn the vessel around at the Bayport Turning Basin and return to the HSC.

Houston Ship Channel

PA 14

Galveston Bay

......... Pre-WRDA 1996 Project
Post-WRDA 1996 Project

Figure 1-4: Comparison of Pre- & Post-WRDA 1996 Project (Vicinity of HSC/BSC Intersection)
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2. ltis not required because of changed conditions.

While the volume of traffic is in line with projections documented in the WRDA 1996
authorized project, the high volume of traffic increases the risk and heightens the probability of
accidents. The recommended plan validated in the 2012 ERDC ship simulation uses vessels that
are currently operated on the HSC. During the expert elicitation, it was confirmed that the
vessels used in the 2012 ERDC ship simulation are equivalent to the design vessels for the
WRDA 1996 authorized project. Furthermore, the 2012 ERDC simulation incorporated the
current authorized channel dimensions for the HSC (45 feet by 530 feet) and the BSC (40 feet by
300 feet). Based on these parameters, the recommended solution is required to meet conditions
for the WRDA 1996 authorized project.

3. ltis generally limited to the existing project features.

The recommended plan addresses widening 235 feet on the east side of the HSC, and increases
the radius of the south side of the Flare from 3,000 to 4,000 feet along the west side of the HSC.
While the Flare was not specifically a feature of the WRDA 1996 authorized project and was not
designed by USACE, infringement upon the BSC by the authorized project has caused the HSC
project to fail at the intersection.

4. Itis justified by safety or economic considerations.

The recommended plan is designed to address the navigation safety concern on the HSC by
allowing vessels to transit the main HSC and turn into the BSC without reducing vessel transit
speed to the extent currently needed for safe navigation which has resulted in reduced control of
the ship. Corrective action will improve vessel maneuverability through the area, reduce the
required zigzag turn into the BSC, lessen the tendency of vessels to veer from intended and safe
course, and reduce the congestion on the HSC. Therefore this reduces the risk of collisions and
groundings from the vessels reducing speed and losing maneuverability during meeting/passing
maneuver, which was considered the most critical navigation concern in the bay section.

5. ltis not required because of inadequate local maintenance.

The Corps performs maintenance of the HSC. As such, this criterion is not applicable.
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2 EXISTING CONDITIONS

2.1 Project Description in the Area of Safety Concern

The location of the identified deficiency is situated along the HSC segment that crosses
Galveston Bay between Redfish Reef to the south and Morgans Point to the north. It is in the
vicinity of the intersection between the HSC (between HSC Station 30+000 to HSC Station
23+000) and the BSC (Figure 2-1).

The HSC is constructed to a 45-foot authorized depth with a bottom width of 530 feet. The
channel runs in a relatively straight course from around Eagle Point (see Figure 1-1) up to the
HSC Bend. There is an approximate 15-degree bend or turn at HSC P.l. Station 28+605.055;
after which, the channel continues on a straight course to Morgans Point. Just north of the HSC
Bend the Five Mile Cut shallow draft channel connects to the HSC just south of the BSC (40-
foot authorized depth) and runs eastward. The Five Mile Cut channel dimensions are 8 feet deep
by 125 feet wide. Barge lanes authorized to 125 feet wide by 12 feet deep are located
immediately adjacent to and on either side of the HSC.

At the intersection of the HSC and BSC, the Flare has a non-tangential south radius of 3,000 feet
and a non-tangential north radius of 2,000 feet due to implementation of the WRDA 1996
project; specifically, the 45-foot HSC completed in 2007 The Flare bottom width varies with the
widest width approximately 3,394 feet at its union with the HSC and tapering to 300 feet at the
union with the BSC. The Flare is currently maintained at a depth of 40 feet with a 7-foot AM
making the required depth at minus 47 feet. The HSC at the intersection is currently maintained
at a depth of 45 feet with a 2-foot AM, making the required depth at minus 47 feet.

Maintenance material in this area has been historically placed in PA 14, PA 15, and Mid Bay PA
and is expected to also be available for marsh fill in Atkinson Island Marsh Cells M7/8/9, and
M10, as well as any other existing Atkinson Island Marsh Cells requiring renourishment.

2.2 Environment and Cultural Resources in the Area of Safety Concern
A detailed description of the environment in the project area for the proposed corrective actions

is provided in the EA in Appendix A. The following summarizes the environment in the project
area.
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IBAYPORT SHIP,
ICHANNEL/

Figure 2-1: Aerial with Existing Condition in Area of Safety Concern

The project area is in the open water of upper Galveston Bay, which is a shallow estuary with a
depth that varies approximately 6 to 9 feet. The bay bottom in the project area is comprised
primarily of soft, un-vegetated bottom overlying native geological deposits of mostly stiff clays,
with some sands and silts. Extensive oyster reef is also present, primarily along the margins of
the HSC and BSC. The proposed project footprint is mostly within this oyster reef extent
(approximately 29.9 acres), with a minority of the area, soft un-vegetated bay bottom.
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Of the federally-listed species listed for Chambers County, only Kemp’s Ridley sea turtle,
loggerhead sea turtle, and green sea turtle are likely to be present in Galveston Bay and in the
project area in particular, only as transient species, given the habitat types present. Other marine
species listed for the County, such as West Indian manatee would only occur as very rare
transients.

Many species of fish and shellfish reside in the project area including Atlantic croaker, Gulf
menhaden, Hardhead catfish, Blue crab, and brown shrimp. Galveston Bay, including the project
area, is designated Essential Fish Habitat (EFH) for a variety of species, including Red drum,
Gray snapper, Spanish mackerel, and brown, pink and white shrimp. The bay supports an
important commercial and recreational fishery for many species, including the aforementioned
species and others, such as Black drum, flounder, Spotted sea trout, and oysters. Dolphins are
the only marine mammals expected to regularly occur in Galveston Bay.

The project area is in the State Water Quality Segment 2421 designated as fully supporting
aquatic life use, recreational use, and general use for water quality parameters including water
temperature, pH, and nutrient levels for orthophosphorus, and ammonia. Other nutrients
screened such as nitrate, chlorophyll-a, and total phosphorus have a concern for water quality
based on screening levels. Fish consumption is not supported due to Polychlorinated biphenyl
(PCB) and dioxin in edible fish tissues, and two Total Maximum Daily Load (TMDL) studies are
in progress for these issues. However, it should be noted that extensive sediment testing in the
project area (discussed in EA Section 3.1.5.2), does not indicate local impairment of sediments
for these or other compounds.

Galveston Bay’s pre-contact history is influenced primarily by Paleoindian settlement and use,
evident in cultural remnants such as shell middens, and projectile points, and then more modern
Native American groups such as the Atakapa and the Karankawa. Post-contact history is
influenced in the early period by Spanish and French explorers, merchants, and missionaries,
including the pirate Jean Lafitte, and in later periods by settlement of Texas by colonists from the
U.S. and other countries, and activity during the Civil War. Such activity in the Bay would be
expected to be evident by vessels and their cargo. The proposed project’s Area of Potential
Effect (APE) was surveyed for cultural resources, including remote sensing surveys, with no
resources found.

2.3 Existing Economic Conditions
The Port of Houston is consistently ranked first among U.S. ports in foreign waterborne tonnage;

first in U.S. imports; first in U.S. export tonnage; and second in U.S. total tonnage. The
Waterborne Commerce Statistics Center (WCSC) reported that 238 million short tons moved
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across HSC docks in 2012, up from 148.1 million short tons in 1996. Exports grew steadily over
the period of record and imports grew until 2006 meeting a record high of 107 million short tons
(Table 2-1). Major export commodities include petroleum products (46.8 million short tons),
chemicals (17.4 million short tons) and food/farm products (5.4 million short tons). Petroleum
products exports almost match activity of crude petroleum (49.5 million short tons) imports.
Imports also included petroleum products (10.1 million short tons), chemical products (17.4
million short tons) and primary manufacturing goods (10.4 million short tons) of which all
showed healthy growth. The Galveston Bay Area Navigation Study Feasibility Report in 1987
forecasted HSC commerce to total 176,972,000 short tons by 2005. As shown in Table 2-1, the
actual 2005 short tons reported were 211,665,685, a 20 percent increase over that forecasted in
the 1987 report.

Table 2-1: HSC Import/Export Tonnage Trend (short tons)

FOREIGN
DOMESTIC [ IMPORTS EXPORTS FOREIGN TOTAL | GRAND TOTAL
1996 61,124,588 58,041,465 29,016,823 87,058,288 148,182,876
1997 62,609,724 72,640,589 30,205,965 102,846,554 165,456,278
1998 60,520,562 75,118,513 33,431,259 108,549,772 169,070,334
1999 56,735,755 69,919,172 32,173,276 102,092,448 158,828,203
2000 62,616,967 87,031,704 36,918,575 123,950,279 186,567,246
2001 64,457,446 85,484,988 35,107,734 120,592,722 185,050,168
2002 62,372,636 80,026,918 35,161,131 115,188,049 177,560,685
2003 64,029,740 90,335,647 36,557,758 126,893,405 190,923,145
2004 64,510,816 97,713,314 39,823,197 137,536,511 202,047,327
2005 66,615,112 103,189,879 41,860,694 145,050,573 211,665,685
2006 69,269,334 106,905,495 45,971,921 152,877,416 222,146,750
2007 70,721,886 94,691,663 50,650,776 145,342,439 216,064,325
2008 65,808,295 92,018,956 54,380,670 146,399,626 212,207,921
2009 63,371,521 84,629,722 63,339,729 147,969,451 211,340,972
2010 67,572,638 88,507,605 71,052,988 159,560,593 227,133,231
2011 70,721,272 88,889,008 78,188,359 167,077,367 237,798,639
2012 75,742,260 83,816,269 78,627,053 162,443,322 238,185,582

Summarized from WCSC data sets

2.3.1 Containers

Based on container cargo processed through its facilities, the Port of Houston is the seventh
largest container port in the U.S. and the leading container port on the Gulf of Mexico coast.
According to U.S. Maritime Administration data, Houston typically handles over 65 percent of
the container traffic in the Gulf of Mexico coast region and over 94 percent of the container
traffic in Texas. WCSC shows an increase in loaded twenty-foot equivalent units (TEU) at HSC
Figure 2-2. In anticipation of continued growth in containerized trade, the Port of Houston has
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been heavily investing in its terminals to accommodate the associated cargo and future fleet
composition. The Port of Houston is currently dredging BSC and Barbours Cut Channel. These
two channels provide containerized cargo with access to the Bayport Terminal and Barbours Cut
Terminal. The Port of Houston is currently dredging both channels to 45 feet deep to match the
45-foot deep HSC. In addition, the Port of Houston has identified $325 million in capital
improvements to handle post-Panamax (PPX) vessels; approximately $283 million of this total is
to be spent on continuing development at BSC and modernization at Barbours Cut Channel.
Following historical trends at Houston, the containership fleet will include an increasing number
of calls by PPX container ships, which make up a growing share of the world fleet.

Historical Loaded TEUs
1,600,000
1,400,000 —
1,200,000
» 1,000,000 =¢—Import TEUs
E 800,000 A =i—Export TEUs
600,000 7% TOTAL TEUS
400,000
200,000
2003 2004 2005 2006 2007 2008 2009 2010 2011

WCSC data for HSC
Figure 2-2: HSC 2003-2011 Loaded TEU Trend

The Panama Canal and most major ports in the U.S., Europe, and Asia will be able to
accommodate vessels with operating drafts in excess of 45 feet. Vessels requiring operating
drafts greater than 42 feet (Panamax (PX) and PPX) will continue to utilize the channel. The
volume of cargo has continued to grow and larger vessels will comprise of a greater share of the
vessel fleet calling at the Port of Houston. Figure 2-3 shows the trend of larger TEU capacity
vessels calling at U.S. container ports from 2006-2011. Figure 2-4 provides the number of
historical containership calls by vessel class for the HSC. As shown, the number of sub-
Panamax (SPX) vessel calls is decreasing while the number of calls by larger vessel classes is
increasing over time. Additionally, Figure 2-4 shows that in 2011 second generation post-
Panamax (PPX2) vessels started to call and first generation post-Panamax (PPX1) vessel calls
were on the rise. First generation Panamax (PX1) and second generation Panamax (PX2) vessels
remained relatively constant while SPX vessel calls declined.
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Figure 2-3: Container Vessel TEU Capacity Trends
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Figure 2-4: HSC Container Vessel Class Trends
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3 PROBLEM IDENTIFICATION

3.1 Problem Statement

e Improvements to the HSC portion of the project, authorized in WRDA 1996 and
constructed by 2007, adversely modified the hydrodynamic effects of ships transiting the
channel through Galveston Bay and making the 15 degree turn at the HSC Bend as well
as its intersection with the BSC, creating an unsafe navigation condition, and ultimately a
design deficiency.

The channel design for the HGNC project did not fully account for impacts of the channel
improvements within the HSC in the vicinity of the BSC. A hazardous and unacceptable
navigation condition has resulted. Increased traffic and vessel size, as projected in the study
authorized by WRDA 1996, has increased the potential for collisions and accidents within this
section of the HSC. The intersection of the HSC and BSC has been a major safety concern for
since completion of the 45-foot HSC in 2007.

As the construction of the 45-foot HSC was being completed a significant navigation safety
condition was identified between HSC 30+000 and HSC Station 23+000 of the HSC and the
Flare intersection with the BSC. As shown in Figure 3-1, the HSC Bend is a 15-degree bend
existing in the main channel within very close proximity to the mouth of the BSC.

The BSC is a major tributary channel that existed prior to the HGNC Project authorization. It
was not designed or constructed by the U.S. Army Corps of Engineers (Corps). The BSC
became a Federally-maintained channel when Federal maintenance of the BSC was authorized
by an amendment to Section 819 of the WRDA 1986, P.L. 99-662: Federal maintenance of the
Bayport Ship Channel, the channel, exclusive of berthing areas originally constructed at 40 feet
in depth by the Local Sponsor pursuant to Department of the Army permit number 6140, to be
perpetually maintained by the Government at a depth of 40 feet and width of 300 feet, from the
Houston Ship Channel at mile 20.5 to the Bayport Turning Basin approximately 22,000 feet
west; and the turning basin, to be perpetually maintained by the Government at a depth of 40
feet, a width of 1,600 feet and a length of 1,600 feet. The USACE assumed maintenance of the
channel in April 1993 with a Local Cooperation Agreement (LCA) authorized by the WRDA
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Figure 3-1: Area of Safety Concern at HSC Bend and Flare in Vicinity of BSC
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This area of the HSC is a designated “precautionary zone” because of the high concentration of
traffic and safety risks associated with the congestion at this intersection. This precautionary
zone is designated by 33 CFR 161.35 — “Navigation and Navigable Waters, Vessel Traffic
Management, Vessel Traffic Service Houston/Galveston” and is defined as “routing measure
comprising an area within defined limits where vessels must navigate with particular caution and
within which the direction of traffic may be recommended.” As such, additional communication
and coordination with the U.S. Coast Guard is required by law to ensure channel safety among
all vessels. This designation indicates the need for additional safety measures to prevent
incidents and also supports the continued need for separation of barge traffic from the larger
vessels in the area. This reach of the HSC was named a significant safety deficiency by the
Lonestar Harbor Safety Committee and has been the site of serious ship collisions and near
misses since completion of the 45-foot HSC in 2007. See Pertinent Documents in Appendix E
for the letter dated February 6, 2015, from the Lonestar Harbor Safety Committee.

Normal atmospheric conditions often include winds from the south or the north, which further
contribute to the maneuverability problems. Channel traffic includes deep-draft vessels on the
BSC and HSC, as well as barge traffic throughout the area. Traffic management systems and
pilot-to-pilot coordination facilitate movement of the vessels through the intersections. Aside
from basic traffic “rules of the road”, there is no legal control over the barge traffic. The current
conditions in the area of study have caused several allisions and collisions as described in
Section 1.10 of this report.

A review of Automated Information System (AIS) data coupled with expert elicitation in
coordination with ERDC documents high vessel congestion in the HSC near its intersection with
the BSC. Figure 3-2 highlights the congestion on the HSC. The drawing in the lower left
identifies the highest congestion on the Bay Reach of the HSC is located south of the intersection
with the BSC. The enlarged drawing highlights the known groundings and collisions that have
been experienced in this reach, and shows the U.S. Coast Guard’s precautionary zone.

Congestion in this critical reach of the waterway is exacerbated by a reluctance of pilots to meet
in this bend with the meeting situation made worse by the presence of the opening to the BSC.
The Houston Pilots have working rules that restrict the maximum vessel size from Bolivar Roads
to Barbour’s Cut to 1,000 feet in length and 138 feet in beam. These are outlined in “Houston
Pilots Working Rules, updated August 19, 2015, and included in Appendix E - Pertinent
Documents. Many of the vessels using the HSC have beams in the range of 120 feet to 138 feet
and frequently meet along the straight reaches. There are several reasons why pilots try to avoid
meeting in this bend in the narrow 503-feet wide waterway. If two wide-bodied vessels meet in
this narrow channel while making or approaching a turn, then they may only have 254 feet of
clearance to divide between the vessels and the bank and between the two vessels. Divided
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equally, this would only leave 85 feet for each of the three spaces. However, the vessels cannot
remain straight and parallel to the banks while making a turn and the length of the vessel
becomes a critical factor; just 3 degrees of angle will add 61 feet of effective width to each
vessel. The bank effects generated when the vessel approaches the edge of the channel will
cause the vessel to turn away from the bank and put the bow towards the center of the channel.
For the inbound vessel at this bend trying to make the turn to the right or starboard, this bank
effect counters the turning of the ship and can cause the ship to veer into the outbound ship. If
the outbound ship moves to the green side of the channel to use the bank effect as an assistance
in making the turn, that advantage is lost due to the Flare at the intersection of the HSC and BSC
and the ship will slide into the opening and then have to turn more sharply to make the bend and
stay off the western or green bank. These factors combined with the presence of ships turning
into the BSC and tug/barge units moving up, down and entering/exiting the channels near this
bend make the entire reach a serious navigation challenge for pilots. Thus, many times the pilots
will slow traffic to avoid meeting in this critical reach.

To reiterate the concern about the effects of vessels getting near the channel’s banks, the ship
simulations conducted for the WRDA 1996 project indicated concerns regarding the meeting of
the design vessels being used for the project design. Because of the limitation of the channel
width to 530 feet, a limitation of meeting ships’ combined beams was set to 272 feet for
meetings occurring in the straight channel segments. It was noted that “this criterion may result
in operational restrictions being employed, e.g., holding other large ship traffic so that the
channel is temporarily one-way or with restricted ship sizes traveling in the opposite direction of
the large ship. These restrictions will most likely cause delays. If such operational procedures
cannot be used then it is recommended that the intermediate channel (530 feet) be widened by at
least 35 feet.” This recommended additional 35 feet was not constructed.

The ship simulation conducted for the WRDA 1996 project (ERDC 1994 Report) detailed
concerns regarding the meeting/passing of the design vessels. The design vessels used in the
1995 LRR ranged in length from 921 feet to 990 feet, having beam widths of between 140 feet
and 156 feet, with a loaded drafting 44 feet.
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* AIS Data (Mitchell, 2015).
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Figure 3-2: Figure of AIS Data Highlighting Known Groundings and Collisions
In summary, the navigation safety problems identified at the intersection are:

e The widening of the HSC and construction of barge lanes both modified the geometry of
the intersection of the HSC and BSC for turns in and out of that channel.

e The navigation safety concerns are due to high vessel congestion in the HSC at the HSC
Bend and the intersection between HSC and BSC at the Flare. A primary cause of this
congestion is the slowdown of vessels on HSC as they transition the HSC Bend and the
need for multiple tight turns in a short distance to get into the BSC.

e The navigability of turning from HSC onto the BSC with design vessels is hampered by
an undersized turning radius compared to recommendations in EM 1110-2-1613.

e The navigability of turning from the HSC onto the BSC with design vessels is further
exacerbated by a reduced distance between alternating turns compared to
recommendations in EM 1110-2-1613.

e The navigability of vessels in the HSC is lessened by the absence of a widener at the
HSC Bend as recommended in EM 1110-2-1613.

e The navigability of vessels turning from HSC onto the BSC was not validated by ship
simulation during the LRR study, as it was considered at the time to be outside of the
scope of that study.
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e Although design vessels for the 45-foot HSC Federal channel were not simulated, 40-foot
design vessels for the authorized BSC were simulated (ERDC 2012 Report). The results
of these simulations were utilized to assist in determining the final recommendation.

e The ability to bypass the resulting congestion is restricted due to the hydrodynamics
resulting from narrow channels, which increases probabilities of bank suction and ship-
to-ship collisions during passing.

3.2 Without Project Conditions

The without project conditions (project without corrective action) are generally the same as
described for the existing conditions discussed in Section 2. The problem is experienced by
users transiting northbound in the HSC near the intersection with the BSC. Northbound deep-
draft vessels must slow down considerably when making a turn from the HSC into the BSC due
to the sharp tack angle that must be made. This situation is caused by the intersections existing
configuration and that of the HSC approach to the intersection. North and southbound ships in
the HSC must slow to avoid overtaking barges turning into BSC, or transiting past the Flare.
North and southbound ships must moderate (slow) speed as an alternative to passing in the
vicinity of the HSC Bend and Bayport resulting in reduced control.
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4 SHIP SIMULATION STUDY

4.1 ERDC Simulation

As addressed in Engineering Appendix, Section 2.3 Navigation Study, the purpose of this ERDC
Analysis was to determine through ship maneuvering simulations whether the proposed channel
dimensions would be safe and efficient for each of the ships specified and if there would be
operational limitations and special tug requirements for movements of these ships through six
configurations. Those configurations will be described in Section 5.6 Description of Structural
Alternative Corrective Actions Tested in ERDC Ship Simulation and Results of Testing.

Currents for both the existing and proposed channels were calculated by the Estuarine
Engineering Branch at CHL. From the current modeling study (ERDC 2012 Report), peak
spring ebb and flood were used to build the ERDC Ship/Tow Simulator (STS) databases. Design
depths (ERDC 2012 Report) were the authorized 40 foot depth plus 7 feet of advanced
maintenance) in the Flare for all alternatives and the authorized 40 foot authorized depth plus 3
feet of advanced maintenance in the BSC. Winds were included in the database as well. As
suggested by the harbor pilots, a constant wind of 25 knots from the north and southeast were
included with the ebb and flood tide, respectively. These constant winds were used throughout
the simulation and produce worst case operating scenarios for testing.

The ship model tested was the Susan Maersk, an 1140 x 140 foot containership drafting 40 feet.
For comparison, Table 4-1 includes the vessels tested in the 1995 LRR.

Table 4-1: 1995 LRR Test Ship Characteristics

Ship Type LOA (feet) Beam (feet) Draft (feet)
Bulk Carrier 775 106 39
Tanker 920 144 39
Bulk Carrier 971 140 44
Tanker 990 156 44
Tanker 990 156 Ballast
Bulk Carrier 971 140 49
Tanker 1013 173 49

The alternatives for which testing occurred are addressed in Section 5.1 Description of Structural
Alternative Corrective Actions & Ship Simulation Results. The simulation is documented in the
report titled: “Navigation Study for Bayport Flare Improvement Final Data Report”, dated
February 2012. The results were used to determine the recommended corrective action.
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5 ALTERNATIVE CORRECTIVE ACTIONS

5.1 Planning Opportunities
Opportunities include the following:

e Perform corrective action to correct and design deficiency and eliminate navigation
restrictions at the BSC and HSC intersection to enable the existing project to function as
intended in a safe, viable, and reliable manner.

e Provide new work clays for PA 14 major dike raising to further support the O&M
dredging plan for the HSC.

5.2 Planning Objectives

The following planning objective was used in the formulation and evaluation of alternative
plans:

¢ Identify a safe, cost effective, environmentally acceptable corrective action to address a
design deficiency on the HSC in the vicinity of the Bayport and HSC intersection in
Chambers County, Texas.

The purpose of this report and recommended plan is to correct a design deficiency and conduct
repairs required to make the project function in a safe, viable, and reliable manner.

5.3 Planning Constraints

Constraints are restrictions that limit the planning process. Plan formulation involves meeting
the study objectives while not violating constraints. Specific study constraints include:

1. The process and plans must comply with Federal and State laws and policies.

2. Adverse effects on environmental resources, including oysters, will be avoided,
minimized, or mitigated for.

3. Placement of material in unconfined open water placement is not acceptable for this
corrective action, unless appropriate sediment testing is done, and material complies with
the requirements of the Offshore Dredge Material Disposal Area.

4. Placement of new work material is limited to the existing nearby confined upland PAs 14
or alternate location, Mid Bay PA.
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Criteria number 1 is a standard constraint for all studies. All of our actions must comply with
our laws and policies. Criteria number 2 requires mitigation for any adverse impact the project
has to fish and wildlife. Criteria numbers 3 and 4 were evaluated in coordination with the
ERDC. The level of investigations for the LOE/WOE evaluation was conducted with the new
work dredge material placement designated for confined upland PA 14. PA 14 is the least cost
placement and the upland confined PA in closest proximity for the new work material.
Coordination with ERDC conducted subsequent to completion of the LOE/WOE resulted in
ERDC’s approval of the Mid Bay PA as an alternative placement option for new work material if
PA 14 is not available at the time of construction.

5.4 Plan Formulation Process

The planning objectives and constraints form the basis for subsequent plan formulation,
alternative screening and the identification of the recommended corrective action. The expected
Future Without-Project (FWOP) Condition (synonymous to the “No-Action Plan”) was
developed for comparison with other alternatives. Additionally, structural and non-structural
alternatives were developed. For the structural plans, two flare radii and three bend wideners
were simulated. The maximum flood and ebb velocity fields for each alternative and the base
condition were provided for use in the ERDC Ship/Tow Simulator as discussed in the
Engineering Appendix Section 2.2.2. Because this is a corrective action for an engineering
design deficiency, the placement of the new work material was designated for the existing PA in
closest proximity to the area of safety concern. The corrective actions were evaluated and
screened using the simulation process.

5.5 No-Action Alternative

USACE is required to consider the option of “No-Action” as one of the study alternatives in
order to comply with the requirements of NEPA. With the No-action Plan (i.e. the FWOP), it is
assumed that no project would be implemented by the Federal Government or by local interests
to achieve these particular planning objectives. However, normal operation and maintenance
activities, along with other probable channel improvements, are assumed to be implemented as
currently performed. The No-action alternative would be to continue to maintain the HSC and
BSC and Flare in their present configuration. The recommended corrective action would not be
constructed. Safety challenges for vessel operators passing the BSC and the HSC Bend, and
negotiating the turnout between the HSC and BSC would not change. The significant risk of
collisions between vessels while navigating the turn would remain the same. The Corps would
continue to perform annual maintenance dredging of the Flare; otherwise, navigation could be
impeded due to the high shoaling in this area, resulting in reduced shipping volumes at the Port
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of Bayport. The Flare at the intersection of the HSC and BSC requires dredging annually. The
BSC is dredged every two years, and the HSC is dredged every three years.

Under the No-action alternative there would not be any new work dredging. Therefore, under
the No-action alternative there would not be any impacts to additional open water or oyster
habitat. However, the significant risks of collision, and the associated potential environmental
impacts which could include vessel spills, would remain.

5.6 Non-Structural Alternatives Corrective Actions

The non-structural alternative is the same as the existing condition except it includes the
following operational measures (non-structural measures) to reduce or avoid hazards.

1. The area of safety concern has been designation by the U.S. Coast Guard as a
precautionary zone under 33 CFR 161.35 - “Navigation and Navigable Waterways,
Vessel Traffic Management, Vessel Traffic Service Houston/Galveston ™.

2. Currently the situation is managed by traffic management systems and pilot-to—pilot
coordination to facilitate movement of the vessels through the intersections. Aside from
basic traffic “rules of the road”, there is no legal control over the barge traftic.

3. Vessels leaving the HSC to enter the BSC typically do so with tug assistance due to the
reduction in speed and sharp turn necessary to safely enter the channel. The tugs assist
the vessel in turning into the BSC and escort the vessel to the docks.

5.7 Description of Structural Alternative Corrective Actions Tested in ERDC Ship
Simulation and Results of Testing

The following is a discussion of the structural alternatives modeled by ERDC. Figure 5-1
provides a depiction of the different radii and wideners considered for the six structural
alternatives. Figures from the ERDC simulation are provided for those structural alternatives
where testing results indicated failure.
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The purpose of this modeling, performed by ERDC, was to determine through ship maneuvering
simulations whether the proposed channel dimensions would be safe and efficient for each of the
design ships and if there would be operational limitations and special tug requirements for
movements of these ships through these alternative plans. Design depths were 47 feet (40 feet
plus 7 feet of advanced maintenance) in the Flare and 43 feet (40 feet plus 3 feet of advanced
maintenance) in the BSC. The primary ship design vessel was the Susan Maersk, an 1140- by
140-foot containership, drafting 40 feet. The primary design vessel has a draft of 40 feet and the
BSC was modeled with a depth of 43 feet (40 feet plus 3 feet of AM.

Currents for both the existing and proposed channels were calculated by the Estuarine
Engineering Branch at CHL. From the current modeling study, peak spring ebb and flood were
used to build the ERDC Ship/Tow Simulator databases.

5.7.1 Alternative 1 — Increase existing 3,000-foot Flare radius to 4,000-foot radius
combined with a 60-foot bend easing on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
4,000 feet combined with a 60-foot wide bend easing (channel widener) on the eastern side of
the HSC. This alternative would not require any deepening of the authorized BSC. The channel
widener would be constructed to a depth of 45 feet to match the authorized depth of the HSC.
This alternative represents the least amount of channel modification (dredging) in terms of
dredged material.

Testing Result - This simulation (Figure 5-2) failed on the transit during the inbound transit on
an ebb tide where the simulated ship encroached the HSC on the eastern side by 75 feet.
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Figure 5-2: Plate 1, ERDC Simulation of Alternative 1 (Inbound, Ebb Tide)
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5.7.2 Alternative 2 — Increase existing 3,000-foot Flare radius to 4,000-foot radius
combined with a 300-foot bend easing on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
4,000 feet (same as Alternative 1) combined with a 300-foot wide bend easing (channel widener)
on the eastern side of the HSC. This alternative would not require any deepening of the
authorized BSC. The channel widener would be constructed to a depth of 45 feet to match the
authorized depth of the HSC. Alternative 2 was considered to allow pilots more flexibility in
setting up for the turn into the BSC or entering the HSC.

Testing Result - All inbound and outbound runs under ebb and flood tide were successful.

5.7.3 Alternative 3 — Increase existing 3,000-foot Flare radius to 4,000-foot radius
combined with a 235-foot bend easing on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
4,000 feet (same as Alternative 1) combined with a 235-foot wide bend easing (channel widener)
on the eastern side of the HSC. This alternative would not require any deepening of the
authorized BSC. The channel widener would be constructed to a depth of 45 feet to match the
authorized depth of the HSC. The easing in Alternative 3 is smaller than the easing in
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Alternative 2 and helps give an idea of how much of an easing may be necessary for safe
navigation between the two ship channels.

Testing Result - All inbound and outbound runs under ebb and flood tide were successful. The
tracks show no vessels encroaching on the proposed channel lines.

5.7.4 Alternative 4 — Increase the existing 3,000-foot Flare radius to a 5,375-foot
radius with no channel widener on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
5,375 feet with no channel widener.

Testing Result — Two of the runs failed. Both the inbound and outbound flood tide runs were
unsuccessful. The inbound vessel encroached (Figure 5-3) on the northern side of the BSC by
about 10 feet. The outbound vessel (Figure 5-4) encroached on the eastern side of the HSC by
about 190 feet.
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Figure 5-3: Plate 14, ERDC Simulation of Alternative 4 (Inbound, Flood Tide)
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Figure 5-4: Plate 16, ERDC Simulation of Alternative 4 (Outbound, Flood Tide)

5.7.5 Alternative 5 — Increase existing 3,000-foot Flare radius to 5,375-foot radius
combined with a 300-foot bend easing on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
5,275 feet (same as Alternative 4) combined with a 300-foot wide bend easing (channel widener)
on the eastern side of the HSC. This alternative represents the greatest amount of channel
modification in terms of dredged material. The channel widener would be constructed to a depth
of 45 feet to match the authorized depth of the HSC.

Testing Result - All inbound and outbound runs under ebb and flood tide were successful. The
tracks show no vessels encroaching on the proposed channel lines.

5.7.6 Alternative 6 — Increase existing 3,000-foot Flare radius to 5,375-foot radius
combined with a 235-foot bend easing on the eastern side of the HSC.

Alternative Tested - This alternative would increase the existing Flare radius from 3,000 feet to
5,375 feet (same as Alternative 4) combined with a 235-foot wide bend easing (channel widener)
on the eastern side of the HSC. This channel widener is smaller than the one proposed in
Alternative 5. The channel widener would be constructed to a depth of 45 feet to match the
authorized depth of the HSC.
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Testing Result - All inbound and outbound runs under ebb and flood tide were successful. The
tracks show no vessels encroaching on the proposed channel lines.

5.8 Ship Simulation Conclusions

In conclusion, the Pilots determined that with a design depth of 47-feet (40-feet with 7 feet AM)
the 4000-foot Flare radius allowed pilots to maintain sufficient speed for safely turning into and
out of the BSC. Additional room allowed by the 5,375-foot radius compared to the 4,000-foot
radius showed no added benefit. This was reiterated through pilot comments suggesting the
5375-foot Flare radius is too large and could even cause problems trying to enter the respective
channel. They further commented that the 235-foot HSC bend easing was all that was necessary
at this time. Therefore, Alternative 3 is the preferred simulated alternative.

Evaluation and Comparison of Alternative Corrective Actions

Ship simulation, with concurrence from the Harbor Pilots determined that with a design depth of
47-feet (40 feet plus 7 feet AM) and the 4000-foot Flare radius the pilots were able to maintain
sufficient speed for safely turning into and out of the BSC. Additional room allowed by the
5,375-foot radius compared to the 4,000-foot radius showed no added benefit. This was
reiterated through pilot comments suggesting the 5375-foot Flare radius is too large and could
even cause problems trying to enter the respective channel. They further commented in the ship
simulation report that the 235-foot HSC bend easing was all that was necessary at this time;
pilot’s comments were documented in Appendix A of the 2012 ERDC Report. Therefore,
Alternative 3 is the preferred simulated alternative. The structural alternatives were then
evaluated with screening criteria, as discussed below. The 2012 ERDC Report is included in the
Engineering Appendix.

5.8.1 Screening of Alternative Corrective Actions

Project specific criteria related to the purpose of the project were used to screen the alternative
corrective actions. The following screening criteria were used in the evaluation of the
recommended corrective action.

Improve navigation safety

Determine the most cost effective alternative for construction

Avoid or minimize environmental impact

Evaluate for least amount of dredged material required to make the corrective action
minimize dredged material quantity for placement in PA 14.

El O
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1. Improve navigation safety — In the initial stage of screening, key factors that affected
navigability of vessels constrained by the current channel configurations were
considered. This included navigability transiting the HSC Bend and the Flare, Corps
channel design criteria, minimum widening identified by the Houston Pilots Association
(HPA) to provide navigation efficiency through ship simulations, and effects of widening
on the channel alignment.

2. Cost effectiveness — Total project costs and cost effectiveness considerations were used
for initial screening. Preliminary project construction costs were developed considering
cost factors such as dredging, dike construction, engineering design, potential mitigation,
and construction management.

3. Avoid or minimize adverse environmental impacts — The project footprint is located in
the open waters of upper Galveston Bay. Therefore, environmental impacts would be
limited to open water marine habitat and would not involve terrestrial, wetland, or near-
shore (tidal flats, beach, dunes etc.) impacts. Environmental marine field surveys
provided geospatial data useful to gauging the marine habitat impacts and confirmed that
oyster reef and unvegetated, featureless bay bottom would be impacted by channel
widening. As a result, oyster reef acreage impacts were the primary measure of
environmental impact used in the screening. For detail on the nature of the oyster reef
habitat and quantities see Chapter 3, Affected Environment in the EA.

4. Determine Dredged material quantity — The quantity of new work dredge material
required for placement will have a cost impact; more dredging and more material will be
higher cost. The larger the project footprint, the higher the quantity of new work
requiring placement. The new work material will be placed in PA 14 and used for dike
raising. This location is the closest existing upland confined PA to the project site.

The six structural alternatives and the No-action and Non-Structural alternatives were then
evaluated using the screening criteria. The No-action and the Non-Structural alternatives did not
improve navigation safety. In regards to the Non-Structural alterative the Port of Houston is the
third largest port in the U.S. As such, operational restrictions such as increasing distances
between transiting and passing vessels or one-way traffic are not considered viable options
because it would significantly increase the costs of shipping on this busy waterway and
significantly increase transportation costs. The available non-structural corrective actions do not
alleviate the safety concerns. Even with the aforementioned non-structural safety measures, the
risk of a catastrophic collision occurring remains significantly high.
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As shown in Table 5-1, of the alternatives that improved the navigation safety issue, the one with
the least amount of adverse environmental impact and the least amount of dredging (and
therefore the least cost) is Alterative 3.

Table 5-1: Alternative Corrective Action Screening

Proposed Environmental
Proposed
Bend - Dredged Impacts
Flare . Improve Preliminary .
. . easing on - Material
Alternative Radius . Navigation Cost . Bay Oyster
- east side . Quantity .
(Existing Safety? (Dredging) Bottom | Habitat
3,000 feet) of HSC ©) (Acres)! | (Acres)?
' (feet)
No-action (FWOP) | No change 0 Failed 0 - 0 0
Non-Structural No change 0 Failed 0 - 0 0
Alternative 1 4,000 feet 60 Failed $13.2M 1,534,834 | 36.17 22.8
Alternative 2 4,000 feet 300 Improved $19.5M 2,319,022 63.18 40.6
Alternative 3 4,000 feet 235 Most Improved $16.4M 1,942,838 | 56.67 29.9
Alternative 4 5,375 feet 0 Failed $19.8M 2,410,987 | 49.45 34.4
Alternative 5 5,375 feet 300 Too large® $26.3M 3,206,658 80.38 53.7
Alternative 6 5,375 feet 235 Too large® $23.3M 2,830,474 73.87 43.0

Bay bottom is the sum of non-overlapping area of the features comprising the alternative; additionally, bay bottom
acreage encompasses the oyster acreage. They are not two separate areas.
®Oyster impact acreage excludes acreage in existing barge lane, which has been mitigated for under the HGNC

Barge Lanes project.

*pilot comments suggested 5,375-foot radius too large and could even cause problems trying to enter channel.

5.8.2 Selection of Recommended Corrective Action

The ERDC ship simulation study identified the corrective action which will make the project
function as initially intended in a safe, viable, and reliable manner as Alternative 3. This design
virtually eliminates the zigzag turns required by the existing condition; i.e., making a 15-degree
turn to starboard (right) and then within a ship length (1,000 feet) or two (depending on the size
of the ship) making almost a 90-degree turn to port (left). The recommended design change
allows a ship entering the BSC to make a smooth turn to the starboard beginning near the HSC
Bend. Table 4-1, shown previously, provides the vessels tested in the 1995 LRR. The primary
ship model tested in the ERDC 2012 Report was the Susan Maersk, an 1140- by 140-foot

containership drafting 40 feet.
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The recommended corrective action assumes the new work dredged material will be placed into
PA 14. Not only is PA 14 situated in closest proximity to the area of safety concern, the material
is needed for future dike raises at PA 14.

Any adverse environmental impacts that could not be avoided will be minimized to the greatest
extent possible and the plan would include compensation for any impacts that could not be
avoided. The mitigation plan is addressed in the PDR under Section 6.8.3 Mitigation Plan and
Section 4.4 in the EA.
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6 RECOMMENDED CORRECTIVEACTION

As a result of the screening and evaluation process described in the preceding sections,
Alternative 3 was selected and is recommended for implementation. The No-action Alternative
is also carried through for evaluation.

The No-action alternative, as described in Section 5.5, consists of taking no corrective action to
address the design deficiencies in the existing channel design. The navigation issues detailed in
Section 3 would continue to occur, such as loss of maneuverability resulting from vessel slow-
down due to congestion, and the continuation of the need to make two significant course changes
in about a ship length (approximately 1,000 feet) to navigate the HSC Bend and turn into the
BSC. The resultant congestion and increased risks for vessel collisions would continue.
Although the adverse environmental impacts associated with the structural alternatives would not
occur, the increased risk of collision from taking no-action would have its own environmental
impact risks, such as from vessel content releases which could include refined and petrochemical
products.

The recommended design deficiency corrective action is based on the screening criteria in
Section 5 and ERDC simulations is Alternative 3. A description of the recommended corrective
action and proposed dredged material placement for new work and maintenance dredged
materials is described below.

6.1 Detailed Description of the Recommended Deficiency Corrective Action

Alternative 3, the recommended design deficiency corrective action, consists of increasing the
existing southern radius of the Flare to 4,000 feet, widening the HSC by a maximum 235 feet to
the east between about HSC Station 26+484 and HSC Station 30+090, and relocating the
existing barge lane to accommodate the widened HSC (Figure 6-1). The barge lane will be
relocated to the east of the HSC widening and are consistent with the original design.

The work would be accomplished using a hydraulic dredge with cutterhead and pumping the
dredged new work materials to PA 14, located about one-half mile northeast of the project.
Approximately 1.94 million cubic yards (MCY) of dredged new work materials would be
stacked along the interior slope of the existing perimeter dike to form a berm and used for future
dike raising construction.
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The upland confined Mid Bay PA would be considered an alternate location for new work
placement for this project should unforeseen circumstances occur prior to construction
precluding the use of or limiting the capacity of PA 14, provided the material is similarly placed
within the upland confined Mid Bay PA on the interior slope of the existing perimeter dike to
form a berm, whereupon it may also be used for future dike raising construction.

6.1.1 Placement Areas

HSC PAs available for this project include existing PA 15, PA 14, and Mid Bay PA (all upland
confined PAs). Also available for placement of the maintenance material are the Atkinson Island
BU Marsh Cells M7/8/9, and M10, as well as any of the other existing Atkinson Island BU
Marsh Cells requiring renourishment. The future PA 15/PA 14 Connection (upland confined
PA) was also assumed available for future maintenance material storage.

PA 14 is in closest proximity to the project and it has been assumed it will be used for the
placement of all new work material. PA capacities are provided in the Engineering Appendix
Section 4.4 Placement Areas. See Section 6.2 for discussion on quantities. The new work and
maintenance incremental placement plan is shown later in the report in Section 6.3.2.1 Dredged
Material Maintenance Plan (20-Year).

6.1.2 New Work Placement

The new work from the project would be hydraulically placed in PA 14 in a berm along the
interior of the perimeter dike. The upland confined Mid Bay PA would be considered an
alternate location for new work placement for this project should unforeseen circumstances occur
prior to construction precluding the use of or limiting the capacity of PA 14. As planned for PA
14, should Mid Bay be utilized for new work, the material would be placed in a berm along the
interior of the existing containment dike at Mid Bay PA and use for future dike raising and/or
improved dike foundation.

6.1.2.1 Initial PA 14 Dike Raise (Mechanical) Prior to Receiving New Work

Prior to the dredging the PA 14 containment dike would be mechanically raised three feet. The
dike raise section interior toe would lie at the existing dike interior crest; therefore, the entire
raised section would lie on the crown of the existing dike. Borrow for the initial dike raise
would be obtained by side cast method from the existing interior berm area located just interior
of the existing dike.
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Prior to receiving fill, the surface of the existing dike to receive fill would be stripped to about a
four-inch depth, then scarified to promote adhesion of the new fill. The fill would then be placed
in one-foot thick loose lifts and semi-compacted by a minimum specified number of passes using
acceptable compaction equipment to be specified prior to construction. The raised section would
have a 20-foot wide crown and have an outside slope of 4 horizontal units to 1 vertical unit
(4H:1V) while the interior slope would be 3H:1V

6.1.2.2 Hydraulically Placed Dike Foundation and New Work Placement

Using the proposed Flare bend easing and HSC widener configuration, the most current estimate
of new work material resulting from the project (not including maintenance material) would be
about 1.94 MCY. Including estimated non-pay volumes, the total new work volume would be
about 2.05 MCY. Non-pay dredging is dredging outside the channel template that may occur
due to such factors as unanticipated variations in substrate, incidental removal of submerged
obstructions, or wind or wave conditions.

The plan would have the new work materials placed hydraulically into a 225-foot wide berm at
elevation +26 feet NAVD88 along the interior slope of the raised containment dike. The top of
the berm would be sloped to drain toward the interior of the PA and would have a 5H:1V slope
at the interior end. It is anticipated that about 50 percent of the new work volume would be
retained in the berm template. For capacity analysis, it was assumed the remaining 50 percent of
the new work would flow into the interior of the PA.

The new work material would be stacked in the berm template using mechanical equipment as it
is discharged from the pipeline. The pipeline discharge would be moved along the berm
alignment during dredging to minimize the requirement to move the material once discharged.
The cost for moving the dredge discharge and for mechanical manipulation of the discharged
new work is included in the cost estimate. Training dikes would be constructed along the
interior toe of the proposed berm and parallel to the existing containment dike. The training
dikes would have periodic breaches to allow drainage and loss of less desirable materials into the
interior of the PA while maximizing retention of the desirable new work clays in the berm.

By replacing some of the softer soils with stronger new work materials through displacement, the
goal will be to create a stronger counteractive shear surface within the containment dike
embankment to help prevent or reduce the chance of deep embankment failures as the dike is
raised in the future. In addition, the hydraulically placed new work berm would serve as the base
for future dike lifts which would be offset inward from the current dike configuration. This
inward offset would increase the overall length of the counteractive shear surface in the dike
embankment, allowing for an increased counteracting force against the driving weight of the dike
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embankment. Finally, a portion of the new work retained in the berm would be borrowed for
future dike raises. A preliminary design plan view for the new work berm is shown in Figure 6-2
and Plate B-02 in the Engineering Appendix. A typical conceptual future dike cross section for
the hydraulic berm placement is shown in Figure 6-3 and Plate B-03 in the Engineering
Appendix. See Engineering Appendix Section 4.5.2 Hydraulically Placed Dike Foundation for
more detailed information. See Engineering Appendix Section 4.6 for PA 14 Containment Dike
Slope Stability Analysis.

6.2 Quantities
6.2.1 New Work Quantities

After-dredged survey cross sections were used from the latest O&M dredging contract to
calculate new work volumes. There is no maintenance material within the new work volumes
calculated for the Flare and the widener (Table 6-1). The required depth was the authorized
depth (40 feet) plus the required AM depth of 7 feet in the Flare. The OD was also included
within the new work volume. The Non-Pay volume was not included. See Figure 6-4 for a cross
section representing the new work area for the 235-widener on the east side of the HSC. See
Figure 6-5 for a cross section representing the new work area for the Flare.

Table 6-1: New Work Volume for Corrective Action (Alternative 3)

Channel Volume (CY)
Flare, 4,000-foot radius 1,523,352
HSC, 235 foot widener (includes barge lane shelf) 419,486
Total New Work 1,942,838
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Figure 6-3: Typical Section Hydraulic Berm and Dike (not to scale)
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6.2.2 Maintenance Quantities

The project would result in increased maintenance volumes on the order of about 204,914 CY
annually from the Flare and 23,027 CY annually from the HSC Widener (Table 6-2). The
resulting 20-year maintenance increment, taking into account dredging cycle lengths and number
of cycles anticipated, would be about 4.58 MCY. The maintenance materials would be placed in
nearby HSC PAs and BU site, including existing PA 15, PA 14, Mid Bay PA, Atkinson Island
BU Marsh Cells M7/8/9 and M10, as well as any other Atkinson Island BU Marsh Cells
requiring renourishment. The future PA 15/PA 14 connection would also be utilized for
maintenance. The project area would be dredged for routine maintenance at the same times and
frequencies as the associated channels.

Table 6-2: Estimated Maintenance VVolumes for Corrective Action (Alternative 3)

Channel Annual Volume (CY)
BSC, 4,000-foot radius 204,914
HSC, 235 foot widener (includes barge lane) 23,027

Total Annual Maintenance Volume 227,941

Maintenance volumes for 20-year would be about 4.58 MCY
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6-9




Recommended Corrective Action

ELEVATION IN FEET (MLT)

1| S S BAYPORT N\
-10 7 S B € ZRANREL

20+ PN O //\

, 7K EXISTING
Pl W TEMPLATE
30+ / /o . SN
PROPOSE! /A
_/ WIDENING 7 \ EXISTING
7 ya\ GROUND
40+ /i A\
7 AN \ -47' REQUIRED DEPTH
b / 7 /\
X Z A £ / y

7 = 2 % i 2' ALLOWABLE OVERDEPTH
B0 I "~ EXISTING 791.8FT T st |

2

PROPOSED 1194.6FT”

1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0 100 200 300 400 500 600 700 800

BAYPORT FLARE STA. 229+00
DISTANCE IN FEET
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6.3 Geotechnical Investigations, Existing Soils Data, and PA Capacities
6.3.1 Geotechnical Investigations

Soil borings drilled between 1977 and 2009 within and near the proposed bend easing at the
intersection of the HSC and BSC were reviewed to identify the existing bay and channel bottom
soil conditions. Additional soil borings were not performed for this study. Additional borings
were not needed for this effort. See Engineering Appendix Section 4.3 for more detail.

6.3.2 Existing Soils Data

As discussed in the Engineering Appendix, Section 4.3 Channel Project Area Historic Soils Data,
analysis of the referenced historic boring logs indicates the new work materials within the Flare
widening dredging template will consist of soft medium —plasticity silty clays, classified as CL-
ML soils, on the bay bottom (about elevation -10 feet) down to about elevation -20 feet. The soft
silty clays are underlain by firm to very stiff medium and high-plasticity clays and sandy clays
classified as CH and CL soils which extend below elevation -20 feet to about elevation -50 feet.
Soils within the HSC widener and barge lanes dredging template are anticipated to consist
predominantly of very soft to firm, medium to high plasticity silty clays and clays classified as
CL-ML and CH soils. Cohesionless to semi-cohesionless silty sands, clayey sands, and silts
were identified between about elevations -18 feet and -48 feet in the HSC widener area.

Measured grain size distributions of historic channel sediment samples representing dredged
maintenance material in the project area indicate that the make-up of dredged maintenance
material from the channel has consisted in the past, on average, of approximately 85 percent fine
grained materials and approximately 15 percent coarse grained or sandy materials.

6.3.2.1 Dredged Material Management Plan (20-Year)

Table 6-3 presents the new work and maintenance increment placement plan as well as the
impact on estimated PA life for with- and without-project conditions. PA life is calculated using
2016 as the base year and 2017 as year one. This 20-year period of analysis is the same as that
used in the ongoing HSC Dredged Material Management Plan study (HSC DMMP). Full details
on the existing PAs and BU site to be used for maintenance are available in the Engineering
Appendix, Section 4.4 Placement Areas.
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Table 6-3: New Work and Maintenance Increment Placement Plan

Maintenance PA Life
Ultimate New Work Increment without PA Life with
Capacity Volume Volume Project Project
Placement Area CY CY CY YR YR
Mid Bay PA 29,310,000 285,108 20 20
PA 14 16,948,000 1,942,838 1,891,744 24 20
PA 15 22,682,000 560,776 25 23
PA 15/PA 14 Connection 11,523,000 1,229,484 29 27
Atkinson Is Marsh Cell M7/8/9 3,150,000 409,828 6 6
Atkinson Is Marsh Cell M10 2,490,000 204,914 8 8
Totals 1,942,838 4,581,854

6.4 Real Estate Requirements

The proposed corrective action will result in approximately 1.94 MCY of new work material.
Because of the proximity to the project area, the new work material will be placed in PA 14. The
material will be hydraulically placed into PA 14 with the dredge pipeline placed across the
channel. Portions of the pipeline will be submerged under water and other portions will be
floating. PA 14 is 250-acre upland confined PA located 2 miles east of the project area. The PA
is on the southern portion of Atkinson Island in upper Galveston Bay, east of the HSC and on the
opposite side of the channel from the Bayport Channel. PA 14 is owned by the State of Texas
and was constructed under navigation servitude. No staging areas are required for this project
and access to the project area will be by barge. The proposed corrective action does not require
the acquisition of real property.

6.5 Aids to Navigation (ATONS)

Several ATONs will have to be relocated due to the project work. Per email dated September 8,
2015, the USCG provided the quote for relocating the ATONs. The following ATONSs required
relocation. Inthe BSC, Green 3 and Green 5 must be relocated. In the HSC, Red 76 must be
moved to the south end of the HSC Bend and one new marker must be added to the north end of
the HSC Bend. All four of these markers are single-pile beacon markers. In addition, one buoy
marker, Red 2, in the Five-Mile-Cut must be relocated. The average cost of relocating the single
pile markers is approximately $12,000 each. The cost of relocating the buoy is estimated to be
$8,000. The cost of adding one new beacon pile marker is also $12,000. These costs are
presented in Table 6-4 are 100 percent Federal and are not included in the Project First Costs.
They are associated costs that are included in the total project costs. See Sections 3.9 and 5.1 of
the Engineering Appendix for additional details. A copy of the USCG quote is included in
Appendix E- Pertinent Documents.
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Table 6-4: ATONs Relocation Costs quoted by USCG (September 2015)

. Cost

Location ATON (100% Federal)

BSC Green 3 single-pile beacon marker $12,000
BSC Green 5 single-pile beacon marker $12,000
HSC Bend Red 76 single-pile beacon marker $12,000
HSC Bend Additional 3 single-pile beacon marker $12,000
HSC Five-Mile Cut Red 2 Buoy Marker $8,000
Total Relocation Costs for ATONs $56,000

6.6 Risk and Uncertainty
6.6.1 Hydrodynamics

The hydrodynamics for the channel were modeled using an Adaptive Hydraulics (AdH) two
dimensional model. Simulations were performed for several alternative geometry conditions,
and the results were used to qualitatively evaluate project impacts. The model was not validated
against field data; therefore, these model results should only be applied qualitatively
(Engineering Appendix 2.6.1).

6.6.2 Shoaling

Widening and/or deepening a channel can increase the shoaling and sedimentation and can
increase corresponding dredging needs for O&M. Shoaling rates estimated for the proposed
modifications are based on values provided by the HSC DMMP 2015 analysis. The analysis
assumes all shoaled material is dredged. If this is not the case, the actual shoaling rate may be
higher than estimated. Causes of shoaling and pathways of shoaled material can be complex.
Actual shoaling rates could be greater than estimated; this could cause a linear increase in O&M
costs. The shoaling analysis method does not include possible impacts from sea level rise. It is
noted that large storms, such as hurricanes, could alter the amount of shoaling in any given year
(Engineering Appendix 2.6.2)

6.6.3 Storm Surge
A sensitivity analysis to determine potential impacts to storm surge under the with-project and

future O&M conditions was not performed. Baseline storm surges were composed of the suite of
storm surges produced from the Federal Emergency Management Agency (FEMA). Changes are
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expected to be minor. However, additional surge modeling may be needed during the
preconstruction engineering and design (PED) phase (Engineering Appendix Section 2.6.3).

6.6.4 Relative Sea Level Change

The project must consider possible trends that affect the area. One trend that would impact the
area is regional sea level change (RSLC). RSLC estimates are based on historical data and
contain uncertainty. Estimates of potential sea level change were performed as required by EC
1165-2-212 (Sea-Level Change Considerations for Civil Works Programs). To account for the
unknowns in sea level change the Corps requires considering “high”, “intermediate”, and” low”
estimates of sea level change projections. The estimated values range from 3.18 feet for the local
subsidence “high” value to 1.04 feet for the “low” tide gage value for this project area.

In order to assess possible impacts of sea level change for the project the “high” value was
evaluated, and it was determined the “high” sea level change scenario will not produce negative
impacts on the existing or proposed project. Upland PAs will be armored to withstand the
predicted effects of rising sea levels. Minor impacts in the project vicinity would likely occur
due to RSLC, but not as a consequence of the proposed project. See Engineering Appendix
Section 2.6.4 Sea Level Change for more detailed information.

6.6.5 Study Risks

The Project First Costs include contingency markups which take into account the likelihood and
severity of impacts on each major feature of work, due to risks such as those related to possible
growth in the scope of work, quantity increases, unknown site conditions, adverse weather, and
changing market conditions. The contingency markups for the cost of dredging, placement area
work, and mitigation were developed by a risk analysis rating and quantification method, using a
Work Breakdown Structure and a Risk Matrix, assigning risk levels determined by the likelihood
and degree of impact of factors that could affect future costs. The PDT discussions and input in
this process led to the following contingency markups:

The Features of Work and contingencies applied to the Project First Cost are listed below:

1. Contract 1, Navigation, Ports, and Harbors (Dredging Flare, Widener, Barge Lane, and
Navigation Aids) has a contingency of 29.6 percent.

2. Contract 1, Navigation, Ports, and Harbors (Placement Area Work) has a contingency of
17.2 percent.

3. Contract 2, Fish and Wildlife Facilities (Oyster Reef Mitigation) has a contingency of
27.4 percent.
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Some of the risks considered for dredging include unexpected increases in shoaling, market
changes in fuel prices, and possible VValue Engineering changes to the design during PED.
Uncertainties taken into account in PA work include delays due to adverse weather, fuel price
increases, availability of competitive contractors, and changing geotechnical conditions. For
oyster bed construction, risk of cost increases considered were subsidence of the cultch layer
thickness and market changes in materials and fuel.

The above factors are quantified and discussed in the Risk Register developed by the PDT in an
Abbreviated Risk Analysis and will be utilized by Walla Walla District to perform a more
detailed formal risk analysis during the Agency Technical Review (ATR) and subsequent
certification of the final cost estimate. Therefore, the above contingencies are tentative, until
ATR is complete.”

6.7 Environmental Effects of Recommended Corrective Action and Impacts

The following is a summary of the environmental impacts of the recommended plan, and
compliance with environmental statutes associated with implementing the recommended plan.

6.7.1 NEPA Compliance

In accordance with NEPA, and in compliance with ER 200-2-2, Procedures for Implementing
NEPA, an EA has been prepared to analyze and document the potential impacts of the proposed
project and reasonable alternatives to the natural and human environment. A copy of the EA for
the proposed project is included in Appendix A.

6.7.1.1 Affected Environment and Environmental Consequences

Throughout Sections 3.0 and 4.0 of the EA, impacts to resources and any measures proposed to
mitigate for significant adverse effects that would be a consequence of project implementation
are discussed. These include: physical resources such as geology, bathymetry, oceanographic
(e.g. tides, currents), water and sediment quality; biological resources such as aquatic and
terrestrial fauna (e.g. benthos, finfish) and habitat (e.g. oyster reef, wetlands), EFH, protected
species, and invasive species; and human environment impacts including air quality, noise,
socioeconomic, aesthetics, community and recreational resources, infrastructure, and cultural
resources.

Since the proposed project consists of new work dredging to correct design deficiencies in an
existing navigation channel and O&M of the corrective actions, any new and initial impacts to
ecological resources would occur primarily during the new work dredging to construct the
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project. Maintenance dredging for the modified channel would only occur in areas initially
impacted by new work dredging and areas of the existing channel already receiving maintenance
dredging. Because the recommended plan is located entirely in open water, at closest 1.3 miles
from the mainland, direct impacts of corrective actions are limited to open water and bay bottom
habitats. These habitats consist of soft, featureless bottom that is ubiquitous in Galveston Bay
and oyster reef, for which several Federal and State laws require mitigation. Impacts to other
resources are temporary, minor, or both (e.g. phytoplankton, noise), or will not occur (e.g.
wetlands, terrestrial impacts).

Dredged material placement for the plan will involve using the new work material for dike raises
at the existing PA 14, the site closest in proximity to the proposed work. The 20-year placement
of maintenance dredged material will use the same existing PAs and BU site as currently used
for maintenance (PA 15, PA 14, Mid Bay PA, Atkinson Island BU Marsh Cells M7/8/9 and
M10, as well as any other existing Atkinson Island BU Marsh Cells requiring renourishment.
Therefore, no significant impacts from placement are expected. Specific details for major
resource statutes are discussed in the next subsections and Section 2.2.2 through 2.2.8. Full
details of impacts are discussed in Section 4.0 of the EA.

6.7.1.2 Endangered Species Act

The evaluation of the presence of threatened and endangered (T&E) species is summarized in
Section 3.2.4, and the potential project impacts is discussed in Section 4.2.5 of the EA provided
in Appendix A to this report. The evaluation for T&E presence included the most recent U.S.
Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) listings for
the subject counties, and coordination through Texas Parks and Wildlife Department (TPWD) to
obtain Texas Natural Diversity Database (TXNDD) occurrence listings. A draft Biological
Assessment (BA) that discusses the potential impacts to federally-listed species in detail is
included as Appendix B of the EA in Appendix A of this report. Compliance with the
Endangered Species Act (ESA) is discussed in Section 6.8 of the EA.

The federally-listed protected species that may occur in the project area are the Green, Kemp’s
Ridley, and Loggerhead sea turtles. The T&E evaluations and Draft BA conclude that, though
the sea turtles may occur in the bay waters in or near the project area as transients, no suitable
nesting habit is found in the project area. The Draft BA concludes that the proposed action will
have no effect on the listed species. Because no designated critical habitat is involved and the
proposed action would not adversely affect the listed species, formal consultation was not
initiated with the resource agencies.
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6.7.1.3 Fish and Wildlife Coordination Act

As discussed in Section 6.2 of the EA in Appendix A, the USFWS provided a planning aid letter
(PAL) to assist with the planning of the proposed project by providing comments and
recommendations related to impacts on fish and wildlife resources. The use of the American
oyster HSI model, mitigation of the impacted reef, and the continued coordination of the
mitigation with the Beneficial Uses Group (BUG) was recommended. Those recommendations
are being implemented.

6.7.1.4 Coastal Zone Management Act

Compliance with the Coastal Zone Management Act (CZMA) of 1972 is discussed in Section 6.7
of the EA provided in Appendix A. Because the proposed action exceeded Texas Commission
on Environmental Quality (TCEQ) thresholds for referral to the Coastal Coordination Council,
the determination of consistency with the TCMP was deferred to determination by the TCEQ
under its Section 401 State Water Quality Certification of the proposed action. State Water
Quality Certification will be requested from the TCEQ and will be included in the Final EA.

6.7.1.5 Clean Water Act

Section 404 of the Clean Water Act (CWA) regulates dredge and/or fill activities in U.S. waters.
Section 404(b)(1) of the CWA, for which the Section 404(b)(1) Guidelines were developed,
regulates discharges of dredged or fill material to maintain the integrity of waters of the United
States, including activities under the Corps Civil Works Program. The proposed action would
require dredging in U.S. waters. The EA was prepared to support the decision-making process
implementation of the recommended plan, and the discussion of the impacts of the proposed
action has taken into consideration the Section 404(b)(1) Guidelines. The District evaluated the
proposed action pursuant to Section 404(b)(1) of the CWA and this analysis is included in
Appendix A of the EA.

The TCEQ is responsible for conducting Section 401 certification reviews of proposed Federal
actions, including those proposed by the Corps, for the purpose of determining whether the
proposed discharge would comply with State water quality standards. A copy of the State Water
Quality Certification will be included in Appendix A of the final EA.

Pursuant to the Section 404(b)(1) Guidelines in 40 CFR 230, the suitability of dredged material
for placement and the need to test material further was determined. Under 40 CFR 230.60 and
USACE Regulatory Guidance Letter (RGL) 06-02, Guidance on Dredged Material Testing for
Purposes of Section 404 of the Clean Water Act, Section 10 of the Rivers and Harbors Act, and
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Section 103 of the Marine Protection, Research, and Sanctuaries Act of 1972, dredged material
testing under the CWA is based on a reason to believe that contaminants are present in the
material proposed for discharge and have the potential to cause an unacceptable adverse impact.
An evaluation of dredged material for confined upland placement using a lines-of-evidence
(LOE) and weight-of-evidence (WOE) approach was performed by ERDC. The evaluation
examined factors for the presence, fate, and transport of contaminants related to the material
proposed for dredging and placement. This included identifying potential contaminant sources,
pathways, ecological receptors, and chemicals of concern, and an evaluation of past sediment
and dredged material testing to develop multiple LOEs for the evaluation of the potential
presence of contaminants. Past sediment and dredged material testing included results from
recent maintenance material testing in this reach of the HSC conducted from 2009 to 2015, and
new work material testing in the BSC conducted in 2014. The LOEs were evaluated under a
WOE framework considering spatial, temporal, and other factors such as exposure
strength/gradient, plausibility, and specificity of cause. The evaluation resulted in the conclusion
that there was no reason to believe that contamination was present that will be mobilized during
the dredging or placement to implement the corrective action of the recommended plan, and that
further pre-dredge physical and chemical testing of the material proposed to be dredged was not
required.

6.7.1.6 Clean Air Act

Coordination and determination of conformity with the relevant State Implementation Plan (SIP)
is being conducted. Compliance with the Clean Air Act (CAA) is discussed in Section 6.6 of the
EA provided in Appendix A.

6.7.1.7 Hazardous, Toxic and Radioactive Waste (HTRW)

HTRW are addressed in Sections 3.3.7 and 4.3.7 of the EA provided in Appendix A.
Compliance with the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA), and the Resource Conservation and Recovery Act (RCRA) is discussed in Sections
6.14 and 6.15, respectively of the EA. The proposed action will not involve sites or wastes
regulated under CERCLA or RCRA. The proposed action involves dredging of a submerged
navigation channel to improve navigability, and inherently does not involve the substances or
activities regulated under the Toxic Substances Control Act (TSCA).
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6.7.1.8 National Historic Preservation Act (NHPA)

Cultural resource surveys and impacts of the proposed action are discussed in Sections 3.3.10
and 4.3.10, respectively, of the EA provided in Appendix A. Compliance with the National
Historic Preservation Act (NHPA) of 1966, as amended, is discussed in Section 6.4 of the EA.
Surveys, including those for potential submerged cultural resources, were done in coordination
with the Texas State Historic Preservation Officer (SHPO) and in accordance with the Texas
State Antiquities Code. Two anomalies warranting further investigation or avoidance were
identified in the project’s APE. On August 12, 2012, Galveston District provided a letter to the
SHPO describing the results of the marine remote sensing survey conducted to investigate the
anomalies. Subsequently, the SHPO concurred with these findings on August 22, 2012. A copy
of this correspondence in provided in Appendix D of the EA.

Therefore, the recommended corrective action would not have any impacts on historic properties,
and no additional surveys are planned for this area. In accordance with regulations in 36 CFR
800.2, promulgated for Section 106 of the National Register of Historic Places (NHPA), the
Advisory Council on Historic Preservation (ACHP) consults with and comments to agency
officials on individual undertakings and programs when they affect historic properties. Since no
historic properties were found in the APE, consultation or review by the ACHP was not initiated.
No Tribal lands are in the vicinity of the proposed project.

6.7.2 Oysters and Oyster Reef Impacts

Oysters and Oyster Reef Impacts are discussed in Section 3.2.2.2.3 of the EA provided in
Appendix A. There are approximately 21.3 acres of oyster reef within the proposed Flare easing,
7.4 acres of reef within the proposed main channel widener, and 8.6 acres of reef within the
proposed barge lane relocation. The main channel widener is wholly within the existing barge
lane of the HSC. The oyster reef impacts within the existing barge lanes (including those within
the proposed main channel widener) were mitigated for permanent impact with approximately 54
acres of oyster reef pad construction by the USACE in 2004, when the barge lanes were dredged
as part of the HGNC Project. The existing barge lanes are to be perpetually maintained. The
existing barge lane oyster reef impact and mitigation were documented under the 2005 Record of
Environmental Considerations for Houston - Galveston Navigation Channels, Texas Project -
Upper Bay Barge Lanes. Therefore, the 7.4 acres of reef within the proposed main channel
widener, which represents regrowth into the existing barge lanes which are periodically dredged
for maintenance, have already been mitigated.
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A map delineating areas of consolidated oyster reef and areas with high densities of shell hash
(i.e. shell-in-mud or shell-on-mud) with or without oysters around the proposed project area, is
provided in Figure 6-6. In summary, approximately 37.3 acres of oyster reef habitat were found
to occur within the footprint of the proposed action, of which 7.4 acres were already previously
mitigated, resulting in 29.9 acres of reef impact to mitigate.

6.7.3 Mitigation Requirements Resulting from Implementing Corrective Action

The corrective action to the HSC would result in unavoidable, permanent impacts to
approximately 29.9 acres of oyster reef. Mitigation for these direct impacts would replace the
oyster habitat lost by restoring oyster reef on San Leon Reef in the Clear Lake embayment of
Galveston Bay, Chambers County, Texas. The mitigation plan is shown in Figure 6-7 and details
of the Mitigation Plan can be found in Section 4.4.1 of the EA included as Appendix A.

The San Leon Reef mitigation area was recommended by TPWD, following assessment of reef
impacted by Hurricane Ike-induced sedimentation in 2008. San Leon Reef has approximately 40
acres identified by TPWD for rehabilitation. To determine the amount of mitigation required, a
functional assessment model, the USFWS Habitat Suitability Index model for the American
oyster was applied, to determine the functional impacts of the proposed project, and the function
restored by the proposed mitigation, measured in Average annual Habitat units (AAHU). A total
of 30.1 acres at San Leon Reef was determined to be necessary to replace the 29.16 AAHUs lost
from the impact to the 29.9 acres at the project site.

The mitigation proposes to place cultch (limestone, clean, crushed concrete or other suitable
material) to 30.1 acres on San Leon Reef to produce a relief of 6-inches above the bay bottom to
recruit oysters. The mitigation would be monitored twice a year, pre- and post-harvesting
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Figure 6-6: Oyster Reef Acreage Impacted by Recommended Corrective Action
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6.7.4 Operation and Maintenance

The O&M phase of the project will be accomplished using the existing procedure for the HSC
project. The procedure would be composed of the following steps:

1)

2)

3)

4)

5)

6)

Historical records are kept for shoaling rates in various reaches of the navigation channel.
The data in the historical records are continually updated based on actual contract dredging
volumes for the various reaches.

Condition Surveys are conducted twice a year to determine the actual cross-sections at
multiple stations along the navigation channel. The cross-sections are used to compute the
actual shoaling rate in the various reaches. The actual shoaling rates are compared with the
expected rates obtained from the historical data. Historical data are also updated to reflect
the actual shoaling rates.

Dredging contracts are prepared to restore the channel to its design depth as required for the
various reaches of the channel.

The Corps performs all the activities indicated above.

The structural components are limited to the existing drop-outlet structures used to drain
excess water from the PAs. The structures are composed of structural steel members, a steel-
reinforced concrete invert slab, steel discharge pipes, and access platforms. Water drainage
through the drop-outlet structures are controlled by the use of timber planks (stop-logs). As
part of the O&M of the project, these structures will be periodically painted as needed, and
the timber planks replaced. As the containment dike elevations are raised or replaced and
repositioned laterally toward the interior of the PAs as required by the new dike
configurations.

The anticipated dredged maintenance material quantities for future O&M are anticipated to
increase incrementally for the existing BSC Flare and the HSC project dimensions.

6.7.5 Deficiency Correction Design and Construction Costs

The cost estimate (see Appendix C) for the design and construction of the recommended
corrective action was developed in September 2015 and reflects a price level of 1 October 2014.
The first cost for the design and construction of the deficiency corrective action is $40,665,000,
as detailed in the cost estimates provided in Section 5.0 of the Engineering Appendix. These
costs were developed using Mii Version 4.2 in accordance with guidance in Corps engineering
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regulations. A summary of the cost is provided in Table 6-5. The draft cost estimate for the
construction contract includes a 26.8 percent contingency based on risk register which may
change subsequent to the formal risk analysis process (Crystal Ball), as directed for this report by
the Cost Engineering Directory of Expertise. A summary of the draft cost estimate for the 20-
Year O&M for the project is provided in Table 6-6. At October 2014 price levels the 20-year
O&M for the project is $40,333,000, with an annual cost of $2,016,650.

Table 6-5: Project First Cost & Fully Funded Cost for Correction Action ($000)

Cost Construction General — General Navigation Features (GNF)
Account
Project First Cost Fully Funded Cost
Oct 2014 Price Level | Oct 2014 Price Level
12 Navigation Aids (100% Federal-USCG) $73 $75
12 Navigation Ports & Harbors®™ $36,018 $37,001
06 Fish & Wildlife Facilities* $4,574 $4,663
01 Lands and Damages $0 $0
Total Correction Action Cost $40,665 $41,739

YIncludes associated Planning, Engineering & Design and Construction Management costs.

Table 6-6: 20-Year O&M for Flare and Widener Incremental Dredging ($000)

Cost Construction General — General Navigation Features (GNF)
Account
Project First Cost | Fully Funded Cost
20-Year O&M -
Oct 2014 Price Level

12 Navigation Ports & Harbors $29,467 $36,088
01 Lands and Damages $0 $0
30 Planning, Engineering & Design $1,539 $2,521
31 Construction Management $1,027 $1,723

Total Correction Action Cost $32,032 $40,333

6.8.3 Cost Sharing

For a commercial navigation project, with-project depths greater than 20 feet but not in excess of
45 feet, the non-federal share for the construction is 25 percent. Lands, easements, rights-of-
way, and relocations (LERRS) are 100 percent non-federal costs. O&M of the general navigation
features with a 100 percent commercial vessel navigation project are a 100 percent Federal
responsibility.
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ER-1105-2-100 (Page E-62) states under 2(a) Harbors, General Navigation Features, Section 101
specifies cost shares for general navigation features that vary according to the channel depth: (20
feet or less, greater than 20 feet but not more than 45 feet, and greater than 45 feet). The
percentage also applies to mitigation and other work cost shared the same as general navigation
features. The cost share is paid during construction. Section 101 also requires the project
sponsor to pay an additional amount equal to 10 percent of the total construction cost for general
navigation features. This may be paid over a period not to exceed thirty years, and LERRs may
be credited against it; however, for this project there are no LERRs.

The recommend plan for corrective action does not include mobilization (mob/demob) costs.
The dredging portion of the recommended plan will be included as part of a maintenance
contract scheduled to award in 4™ quarter of FY 16 for the Redfish to Morgans Point reach. This
contract will include maintenance dredging of the currently authorized HSC Flare. The
maintenance dredging contract will use the same size and type of dredging plant as would be
used for the project. The mob/demob cost would be incurred for the maintenance contract
regardless of whether the recommended plan is included; therefore, this cost was deleted from
the cost of the recommended plan. See Table 6-7 for General Cost Allocation breakout and
notes specific to the Recommended Corrective Action.

Table 6-7 — General Cost Allocation

Feature Federal Cost %* Non-Federal Cost %'
General Navigation Features ® 90% from 0 feet to 20 feet 010% from 0 feet to 20 feet
(GNF) 75% from 20 feet to 45 feet 025% from 20 feet to 45 feet
050% for 46 feet and deeper ©50% for 46 feet and deeper

GNF costs for this specific project do not include mobilization as it will be included as part of a
maintenance contract scheduled to award in 4™ quarter of FY 16 for the Redfish to Morgans Point
reach of the HSC. The GNF costs include the dredging increment for the recommended plan and
increment of dike raising for PA 14 (or Mid Bay should an alternate PA be necessary).

Mitigation *75% 025%

Navigation Aids 0100% USCG 0%

Operation and Maintenance

©100% except cost share 50% costs | ®0% except cost share 50%

for maintenance > 45 feet. costs for maintenance > 50 feet.
! The non-Federal sponsor shall pay an additional 10% of the costs of GNF over a period of 30 years,
at an interest rate determined pursuant to Section 106 of WRDA 86. Normally, the value of LERR shall
be credited toward the additional 10% payment; however, there are no LERRS for this project.

GNF
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Table 6-8 reflects the cost allocation for the cost of the Recommended Corrective Action at
October 2014 price levels.

Table 6-8: Recommended Corrective Action — First Costs Allocation ($000)

Non-
Federal
. Federal Total
Cost Project Features (75%0)
Account (25%)
October 2014 price levels
Construction General — General Navigation Features (GNF)
12 Coast Guard Navigational Aides $73 $0 $73
12 Navigation-Deep Draft (75/25)* $27,015 $9,005 $36,020
06 Fish & Wildlife Facilities (75/25)" $3,432 $1,144 $4,576
01 Lands and Damages (Non-Federal 100%) $0 $0 $0
Total Correction Action Cost $30,520 $10,149 $40,665

!Includes associated Planning, Engineering & Design and Construction Management costs.

The Cost Apportionment for the cost of the Recommended Corrective Action at October 2014
price levels is presented in Table 6-9.

Table 6-9: Cost Apportionment ($000)

Construction Item

Project First Cost
($000°s)

Project Fully
Funded Cost
($000’s)

Oct 2014 Price Level

Navigation (other Federal):

12 ‘ Coast Guard Navigational Aides ‘ $73 ‘ $75
General Navigation Features
12 Federal — Deep-Draft Dredging (75%) $23,560 $24,207
12 Federal — Deep-Draft Dike Work on PA (75%) $1,386 $1,413
12 Non-Federal Deep-Draft Dredging (25%) $7853 $8,069
12 Non-Federal Deep-Draft Dike Work on PA (25%) $462 $471
06 Fish & Wildlife Mitigation (Federal 75%) $3,164 $3,225
06 Fish & Wildlife Mitigation (Non-Federal 25%) $1,055 $1,075
30 Planning, Engineering & Design (Federal 75%)" $1,456 $1,484
30 Planning, Engineering & Design (Non-Federal 25%)" $485 $495
31 Construction Management (Federal 75%)* $878 $919
31 Construction Management (Non-Federal 25%)* $292 $306
01 Land & Damages — 100% Non-Federal $0 $0
Total General Navigation Features Costs and Credits $40,665 $41,739

!Planning, Engineering & Design and Construction Management costs for accounts 12 and 06.
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For all navigation channel depths, the Sponsor must provide an additional cash contribution
equal to 10 percent of fully funded GNF costs as shown below in Table 6-10. These costs may
be paid over a period not exceeding 30 years. The Sponsor’s costs for LERR and relocations
(including utility relocations) are credited against the additional cast contribution. However, in
this project there are no LERR or relocations.

Table 6-10: Total General Navigation Features Costs and Credits ($000)

Cost-Shared Fully Funded GNF” (less Coast Guard Navigational Aides) $41,665
10 percent of Fully Funded GNF $4,166
Creditable Land Costs $0
Relocation Costs $0
Creditable Difference $4,166
! Coast Guard Navigational Aids ($75) not included in cost-shared GNF

6.7.6 Project Cooperation Agreement

The project’s existing Project Cooperation Agreement (PCA) was signed by the Acting
ASA(CW) on June 10, 1998. The District will proceed under the existing PCA as we are still
working to achieve the authorized purpose and have not closed out the original project.
However, future guidance may prompt a new PPA for the project deficiency fix.

6.7.7 View of Non-Federal Sponsor

The PHA fully supports this project both financially through cost sharing and legislatively
through the project authorization. The letter of support will be included in the Final Report
submittal. After the HSC portion of the construction was originally completed in 2007, the
sponsor reported issues regarding the navigation risks in the area of concern and has worked
diligently to have the problem resolved.
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7/ PUBLIC INVOLVEMENT AND AGENCY COORDINATION

7.1 Public Involvement Activities

The public will have an opportunity to comment on the recommended corrective action and
proposed mitigation plan during the 30-day public review starting 14 September 2015 of the
HSCPDR/EA document. Any comments submitted during that process will be considered and
addressed. The HSCPDR is very limited in scope and non-controversial.

7.2 Coordination of Corrective Action with Federal and State Agencies

The development of the mitigation plan was coordinated with the USFWS, TPWD, and NMFS.
The EA and a Draft Findings of No Significant Impact (FONSI) will be sent to Federal and State
agencies including the following:

Environmental Protection Agency Region 6
NOAA National Marine Fisheries Service
Texas Commission on Environmental Quality
Texas General Land Office

Texas Historical Commission

Texas Parks and Wildlife Department

U.S. Coast Guard

U.S. Fish and Wildlife Service

Natural Resource Conservation Service
Texas Parks and Wildlife Department
Texas Water Development Board

Texas Office of State-Federal Relations
Governor's Office of Budget and Planning
Railroad Commission of Texas

Honorable John Cornyn

Texas Department of Transportation
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8 CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions

The recommended plan for corrective action meets the planning objectives by allowing for safe
navigation in the area of safety concern in the vicinity of the HSC and BSC intersection. The
channel design for the WRDA 1996 project did not fully account for the impacts of the channel
improvements in the project area. A hazardous and unacceptable navigation condition has
resulted. The recommended corrective action can alleviate the ongoing navigation concerns in
the vicinity of the HSC and BSC intersection.

8.2 Recommendations

I hereby recommend construction of the Alternative 3 recommended design deficiency corrective
action, consisting of increasing the existing 3,000 feet southern radius of the Flare to 4,000 feet,
widening the HSC by a maximum 235 feet to the east between about HSC Station 26+484 and
HSC Station 30+090, and relocating the existing barge lane to accommodate the widened HSC.
The barge lane will be relocated to the east of the HSC widening and are consistent with the
original design.

Dredging will be accomplished using a hydraulic dredge with cutterhead and pumping the
dredged new work materials to PA 14, located about one-half mile northeast of the project. The
upland confined Mid Bay PA would be considered an alternate location for new work placement
for this project should unforeseen circumstances occur prior to construction precluding the use of
or limiting the capacity of PA 14, provided the material is similarly placed within the upland
confined Mid Bay PA on the interior slope of the existing perimeter dike to form a berm,
whereupon it may also be used for future dike raising construction.

The project would result in increased maintenance volumes on the order of about 204,000 CY
annually from the Flare and 23,000 CY annually from the HSC Widener. The resulting 20-year
maintenance increment, taking into account dredging cycle lengths and number of cycles
anticipated, would be about 4.58 MCY. Approximately 30.1 acres of oyster habitat would be
restored at the San Leon Reef to compensate for the 29.9 acres of direct oyster impacts in the
project footprint.

The estimated Project First Cost of the corrective action at October 2014 price levels is (a)
$40,655,000, including an estimated 75 percent Federal share of (b) $30,520,000, and an
estimated 25 percent non-Federal share of (c) $10,149,000. The Fully Funded Cost of the
project, which includes Project Costs and expected escalation totals, is $41,739,000. The 20-
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year O&M for the Flare and Widener incremental dredging is estimated at a Project First cost of
$32,032,000 and a Fully Funded cost of $40,333,000.

This recommended corrective action would alleviate the ongoing navigation safety concerns at
the intersection of the HSC and BSC. The construction and O&M of the recommended
corrective action can be implemented under the WRDA 1996 project authority, subject to
modification of the authorization for the HGNC project to address the section 902 cost limit.

The recommendations contained herein reflect the information available at this time and current
Departmental policies governing formulation of individual projects. They do not reflect program
and budgeting priorities inherent in the formulation of a national Civil Works construction
program nor the perspective of higher review levels with the Executive Branch. Consequently,
the recommendations may be modified before they are transmitted to the Congress as proposals
for authorizations and implementation funding. However, prior to transmittal to the Congress,
the non-Federal sponsor, the State, interested Federal agencies, and other parties will be advised
of any modifications and will be afforded an opportunity to comment further.

Date Richard P. Pannell
Colonel, U.S. Army
Commanding

* Final Report To be signed
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Port of Houston Authority Proposal September 23, 2015

1. Administrative Information.
a. Name of Proposal. Proposal for authorization to correct navigation safety deficiencies in the
Bayport Ship Channel and Houston Ship Channel
b. Agency: Port of Houston Authority of Harris County, Texas
c. POC: Mark Vincent, PE mvincent@poha.com, 713.670.2605
Applicable State: This project potentially impacts commerce for all states

2. Primary Sponsor: Port of Houston Authority

3. Proposal is for Modification to an Authorized USACE Project

4. Project Purpose. Improve navigation safety to an acceptable level at the Houston Ship Channel in
the vicinity of the Bayport Channel and to the entrance to the Bayport Channel (“flare”).

Specific Request:

Navigation safety modifications of the Houston Ship Channel near Bayport and the Bayport Ship
Channel projects including the Bayport Flare are authorized to be constructed at the authorized and
maintained depth of the Houston-Galveston Navigation Channel.

Discussion:

a. The Corps of Engineers has determined that the alignment of the Houston Ship Channel in
the vicinity of the Bayport Ship Channel (a major tributary channel), and the configuration of
the Bayport channel entrance channel flare together create an unsafe operating condition
for deep draft vessels.

b. This project requires urgent resolution, and should be considered for the most expeditious
process should Corps discretionary operational procedures be unsuitable for use.

c. The Houston Ship Channel reach, in the vicinity of Bayport, sees over 16,000 deep draft
vessel transits annually, with over 6,000 ship and barge moves into the tributary Bayport
Ship Channel. Past accidents at this location have been catastrophic with loss of life.
Accidents have the potential to shut down the Houston Ship Channel, which would have an
immediate, adverse and direct impact on the national economy that could exceed $100
million per day.

d. USACE has determined that the current condition is the result of a design deficiency and has
submitted a PACR to Headquarters, USACE.

The area that requires immediate correction sees the highest level of transits of any channel
intersection in the Houston Ship Channel system. The channel alignment is so compromised that
movement through the area within the HSC and turns into and out of the Bayport Ship Channel
routine result in loss of vessel steerage. This is the location of and the identified cause of ship
collisions and related emergencies. Any collision could result in loss of life (recognizing that 70% or



more of all vessels in Houston carry hazardous cargo), or involve closure of the ship channel—for
which there is no bypass or alternative route of passage. Shutdown of the Houston ship channel
could have an immediate impact on the United States economy. A channel closure could result n
the shutdown of 12% of the U.S. refining capacity. The Port of Houston accounts for approximately
$500 billion in economic activity in the U.S. annually.

This request has not been included in the report table of any previous Annual Report to Congress on
Future Water Resource Development, and if authorized, could be carried out by the USACE.

Estimate of Cost. $24 million-$32 million total (federal and non-federal, 75/25% cost share)

Description of Anticipated Benefits.

a. Risk reduction. This project will relieve the serious and unacceptable navigation safety
situation that exists with the current alignment of the Houston Ship Channel at Bayport,
combined with the short radius of the Bayport Ship Channel flare. The Houston Ship
Channel moves more than $380 million of waterborne commerce daily. Shutdown of the
channel as a result of the navigation safety deficiencies could totally interrupt this flow
commerce. A shutdown of the channel from a ship collision could result in an economic
impact

b. The project will also enable economic efficiencies of the Bayport Ship Channel
improvements made by the non-federal sponsor in accordance with Section 204(f), WRDA
1996. The significant economic benefits of that project are compromised by the safety
deficiencies of the Houston Ship Channel alignment and Bayport Flare configuration.

Statement of Support. The Port of Houston Authority fully supports the resolution of this critical
navigation safety situation as soon as possible, intends to participate as required by law, and
understands the potential cost-sharing responsibilities of studies and the resulting project.
Additionally, this request has the highest level of support from the international and local maritime
industry.

NFS Statement of Financial Capability. The Port of Houston Authority is the non-federal sponsor of
the Houston Ship Channel (part of the Houston-Galveston Navigation Channels project) and its
tributary channels, and has the financial capability for continued support of the waterways as
described by the existing project agreements for each channel, and the Project Cooperation
Agreement for the Houston-Galveston Navigation Channels project and Local Cooperation
Agreement and Memorandum of Agreement for the Bayport Ship Channel.
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