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Final Environmental Assessment 
Galveston Harbor Channel Extension 

Feasibility Study 

Galveston County, Texas 

1.0 PROPOSED PLAN 

1.1 Introduction 

This U.S. Army Corps of Engineers (USACE) Environmental Assessment (EA) describes the 
environmental impacts associated with extending the limits of the existing authorized 46-
foot deep Galveston Harbor Channel for a distance of 2,571 feet to reach the end of the limits 
of the authorized and currently maintained 41-foot portion of the channel.  The project is located 
on the upper Texas coast at the mouth of Galveston Bay in Galveston County, Texas. The ap-
proximate 4-mile-long Galveston Harbor Channel is included in the Galveston Channel Reach 
of the Houston-Galveston Navigation Channels (HGNC), Texas, Project and provides entry to 
the Port of Galveston, Texas (Figure 1).   

The recommended channel improvement would increase navigation efficiency for deep draft 
vessels using this portion of the Galveston Harbor Channel as it would enable maximum vessel 
loading and allow users of dock facilities at the far end of Galveston Harbor Channel to take 
advantage of fully loaded vessels alleviating the current practices of light-loading. The project 
sponsor is the Port of Galveston (POG). 

1.2 Project Background and Authority 

The Galveston Harbor Channel Project was part of an earlier study for improving the deep-draft 
navigation channels within the Galveston Bay area authorized by a resolution of the House 
Committee on Public Works in October, 1967.  This resolution authorized a review of previous 
reports on the Houston Ship Channel, the Galveston Harbor Channel, and the Texas City Chan-
nel.  The Reconnaissance Report for this study was completed in January 1980.  The report 
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demonstrated that channel modifications necessary to improve the efficiency and safety of Gal-
veston Bay channels were feasible and recommended that studies continue into the feasibility 
phase.  
 
The Galveston Bay Area Navigation Study (GBANS), Feasibility Report and Environmental 
Impact Statement for improving the Houston and Galveston Channels, was completed in 1987.  
The GBANS recommended that the Galveston Harbor Channel be deepened to 50 feet and 
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FIGURE 1:  Houston-Galveston Navigation Channels Reach Designations and Project Area. 
 
widened to 450 feet to provide access to deeper water in the Gulf of Mexico.  Issues raised 
during the Washington review of the 1987 GBANS resulted in a decision by the Assistant Sec-
retary of the Army for Civil Works that a reevaluation study would be performed.   
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The Houston-Galveston Navigation Channels, Texas, Limited Reevaluation Report (LRR) and 
Final Supplemental Environmental Impact Statement (SEIS) was completed in November 1995 
and made recommendations for project implementation.  A copy of the Record of Decision for 
the SEIS is included in Appendix A.  The HGNC Project was authorized under Section 
101(a)(30) of the Water Resources Development Act (WRDA) of 1996 and Section 1(a)(2) of 
the Energy and Water Development Appropriations Act of 2001 (Public Law 106-377).   
 
The authorized navigation portion of the 46-foot HGNC Project consists of an Offshore Reach, 
which includes the Galveston Entrance and Extended Entrance Channels; the Outer Bar and 
Inner Bar Channels; Bolivar Roads; Bay and Bayou Reaches, which include the Houston Ship 
Channel; and the Galveston Channel Reach, which includes the Galveston Harbor Channel.  
Additional information on the specific authorized limits, depths and widths for each of these 
reaches is presented in Table 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 



10 
 

 
 
 
 
 

 
TABLE 1:  Approximate Channel Reach Designations for the HGNC Project. 

 

R
ea

ch
 

Reach Elements and Station Numbers 

Depth 
(Feet be-

low 
MLLW) 

Bottom 
Width 
(feet) 

Channel 
Length 
(feet) 

Channel 
Length 
(miles) 

Galveston Harbor and Channel portion of the HGNC Project 

O
ff

sh
or

e 
R

ea
ch

 Outer Bar, Entrance and Extended Entrance Channels 
Offshore Station (Sta.)  21+753 0 to 76+000 48 800 54,248 10 

Bolivar Roads  and Inner Bar Channels 
Offshore Sta. 0+000 to 21+753 46 800 21,752 4 

G
al

ve
st

on
 

C
ha

nn
el

 
R

ea
ch

 

Galveston Harbor Channel ( Bolivar Roads to Pier 38) 
Galveston Channel Sta. 0+000 to 20+000 46 1,133 

(max) 20,000 6.1 

Galveston Harbor Channel (Pier 38 to 43rd Street) † 
Galveston Channel Sta. 20+000 to 22+571 41 1,075 2,571 0.5 

Houston Ship Channel portion of the HGNC Project 

B
ay

 
R

ea
ch

 

Bolivar Roads to Morgans Point 
Bay Sta. -0+3.94 to  138+369 †† 46 530 138,373 26 

B
ay

ou
 

R
ea

ch
 

Morgans Point to Boggy Bayou 
Bayou Sta. 0+00 to 684+03 46 530 68,600 13 

Approximate Channel Length Authorized for 
Deepening Under the HGNC Project 302,973 59.6 

†This section of Galveston Harbor Channel referred to in this document as the Galveston Harbor Channel Exten-
sion was not recommended for deepening in the 1995 LRR project/HGNC Project. 

††Bay Sta. -0+3.94 is the same location as Bayou Sta. 0+00; Bay Sta. 138+369 is the same location as Offshore 
Sta. 0+000 
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The environmental restoration portion of the authorized HGNC Project consists of the initial 
construction of tidal marsh habitat and a colonial water bird nesting island through the benefi-
cial use of new work dredged material, and incremental development (deferred construction) of 
additional marsh habitat over the life of the navigation project through the beneficial use of 
maintenance materials dredged from Galveston Bay (Figure 2).  The Port of Houston Authority 
(PHA) and the POG are the current non-Federal sponsors.  The Bay and Bayou Reaches are the 
responsibility of the PHA and the Galveston Channel Reach is the responsibility of the POG.  
Responsibility for the Offshore Reach is shared by both the PHA and POG.   
 
1.3 Purpose and Need 
 
Deepening and widening of the Offshore (48-foot) and Bay and Bayou Reaches (46-foot) of 
the HGNC Project was completed in 2005; deepening of the Galveston Channel Reach was 
deferred as the City of Galveston, the non-Federal sponsor at that time, lacked matching funds 
to perform the work.   Environmental restoration features associated with the project that have 
been completed or are under contract to be completed before the end of 2012 include the colo-
nial water bird nesting island known as Evia Island and over 2,800 acres of tidal marsh that 
have been built through the beneficial use of new work and maintenance dredged material. 
 
The Port of Galveston assumed the role of non-Federal sponsor from the City of Galveston in 
2006 and requested that the deepening project be resumed.  The Houston-Galveston Navigation 
Channels, Texas, Galveston Channel Project LRR, dated May 31, 2007, was prepared to update 
the economic analysis of the previously recommended and authorized plan.  The LRR recom-
mended that the Galveston Harbor Channel be deepened to 46 feet and widened between 650 
and 1,133 feet between Bolivar Roads and Pier 38 (Galveston Harbor Channel Sta. 0+000 to 
20+000). Deepening of the Galveston Channel was completed in January 2011.  The terminal 
2,571 foot-long section of Galveston Harbor Channel referred to in this document as the Gal-
veston Harbor Channel Extension was not recommended for deepening in the 1995 LRR pro-
ject/HGNC Project; the depth of this section remains at -41 feet Mean Lower Low Water 
(MLLW).  At the time of the 1996 WRDA authorization, this remaining 2,571 feet had been 
evaluated for deepening to 46 feet in the 1995 LRR but was determined to be not economically 
justified at the time since no portside facilities were in place.  In the intervening years, condi-
tions changed and beginning in 2006 portside service facilities began operating and utilizing 
the 41 foot channel. 
 
1.4 Recommended Plan 
  
The Galveston Harbor Channel portion of the HGNC Project is authorized to a project depth 
of -46 feet deep MLLW from Station 0+000 to Station 20+000 (generally from Bolivar Roads 
to the vicinity of POG Pier-38) and -41 feet MLLW from Station 20+000 to Station 22+571 



12 

(vicinity of POG Pier-38 west to vicinity of Pelican Island Bridge) (see Table 1); additional 
dredging below these depths for advance maintenance and allowable over-depth is 3 feet and 

2 feet, respectively.  This last -41 feet MLLW portion of the Galveston Harbor Channel limits 
efficient movement of deep-draft vessels that must be light-loaded to arrive and depart facili-
ties at Piers 39, 41 and 41, which have historically handled general cargo, and two additional 
docks that handle liquid sulfur and bulk dry commodities, such as barite and cement, among 
other things.   

The  recommended channel improvement would address the navigation inefficiency that ex-
ists within last 2,571 feet of the Galveston Harbor Channel by deepening the -41 foot MLLW 
section of channel to be consistent with the rest of the existing -46 feet MLLW Galveston 
Harbor Channel.  Deepening the channel would allow vessel operators and shippers to fully 
realize the economies of scale of fully loaded vessels that are currently light-loaded inbound 
and outbound due to channel depth constraints.  

Vessel operators and shippers would be able to transporting larger volumes of goods on more 
fully loaded or deeper draft vessels, which would improve shipping productivity by moving 
cargo faster, safer, and more efficiently with less energy expended and producing less pollu-
tion.  The  recommended plan is not anticipated to increase shipping traffic, but will allow for 
more efficient vessel loading of the existing ship traffic. 

1.4  Recommended Plan 

 Recommended Plan consists of channel improvements to deepen the 41-foot deep by 1085-
foot wide segment of the Galveston Harbor Channel from Station 20+000 (near POG Pier 38) 
to Station 22+571 (near the Pelican Island Bridge) to a 46-foot deep by 1,075-foot wide chan-
nel(Figure 3).  The proposed project, referred to as the Galveston Harbor Channel Extension, 
would be consistent with the newly deepened -46 feet MLLW Galveston Harbor Channel di-
mensions.  The propose channel modifications would increase efficient movement of deep-draft 
vessels transporting commodities to dock facilities located along this terminal section of the 
Galveston Harbor Channel.   

FIGURE 2:  Houston-Galveston Navigation Channels Authorized Beneficial Use Sites

Beneficial Use Sites 
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FIGURE 3: Footprint of the Recommended 46-foot Depth Extension of the Galveston Harbor Channel 

EXISTING 

PROPOSED 46’ 
(MLLW) CHANNEL EX-
TENSION 

LIMITS OF EXISTING 41’ 
(MLLW) CHANNEL AND PRO-
POSED 46’ (MLLW) EXTEN-
SION 

LIMITS OF NEW 46’ 
(MLLW) CHANNEL 
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Channel improvements would be constructed using a cutter head, hydraulic pipeline dredge, from 
its existing depth of -41-foot MLLW to a depth of -46 feet MLLW to be consistent with the rest 
of the channel (Figure 4).  Advanced maintenance and allowable over-depth would remain at the 
current requirement of 3 feet and 2 feet, respectively, such that the maximum channel depth fol-
lowing periodic maintenance would not exceed -50 feet MLLW. Side slopes would be constructed 
at a slope of 1V:3H (1 foot vertical to 3 foot horizontal) and maintained at 1V:2H, which is con-
sistent with maintenance of the remainder of the existing -46-foot MLLW project. 
 

 
 

FIGURE 4: Typical Cross Section of Recommended 46-foot Depth Extension 
within Galveston Harbor Channel 

 
Channel dredging to construct the -46-foot MLLW project would generate 513,800 cubic yards 
(cy) of new work material, consisting of primarily firm to stiff clays of high plasticity.  The dredged 
material would be placed in the upland confined Pelican Island Placement Area (PA) (Figure 5).   
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FIGURE 5:  Pelican Island Placement Area 
 
 
Maintenance quantity and frequency from constructing the proposed -46-foot MLLW Galveston 
Harbor Channel Extension project would be 648,000 cy of material about every four years, which 
is the same as for the existing -41-foot MLLW portion of the Galveston Harbor Channel.  Mainte-
nance material from the channel is primarily stiff clays and silts with lesser amounts of sands.  All 
maintenance material would be placed in the existing upland confined Pelican Island PA, con-
sistent with current practices.  Opportunities for beneficial use of dredged material similar to those 
pursued for the Houston Ship Channel portion of the HGNC Project were considered (see Section 
1.1).  However, beneficial use was not determined economically feasible for the Galveston Harbor 
Channel Extension Project because of the high cost and the lack of a non-Federal cost-sharing 
partner.  Therefore, beneficial use will not be implemented.  No ocean disposal would be per-
formed for new work dredged material placement.   
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The construction period for the new work dredging and placement would be approximately 6 
months, which includes three months to prepare the PA for placement (i.e. provides for one month 
of work to prepare the PA and two months for soil settlement) followed by three months to dredge 
the channel extension and place the material in the PA.   

Impacts resulting from project construction would involve only minor temporary impacts to bay 
bottom comparable in type and magnitude to those experienced during routine maintenance that 
occurs for the existing channel template.  No mitigation would be required for the Recommended 
Plan. 

2.0 ALTERNATIVES CONSIDERED 

Both non-structural and structural alternatives were formulated and evaluated to identify the Rec-
ommended Plan in accordance with the following planning objectives and constraints: 

Planning Objectives: 

• Identify an environmentally acceptable project;

• Increase deep-draft navigation efficiency for Galveston Harbor Channel over the 50-
year period of analysis; and ,

• Maximize benefits over costs for the period of analysis.

Planning Constraints: 

• The study process and plans must comply with Federal and State laws and policies;

• Fish and wildlife habitat affected by a project should be minimized as much as possible
and preserved, if possible;

• Alternative plans that resolve problems in one area should not create or amplify prob-
lems in other areas; and,

• Project depths in excess of the existing adjacent 46 feet are not necessary or practical.

The following project alternatives, including the No-Action Alternative, were considered for ad-
dressing project need and planning objectives:  

1. No-Action Alternative (i.e. Future Without-Project Condition)
2. Non-Structural Alternatives
3. Structural Alternatives
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The No-Action Alternative is synonymous with the Future Without-Project Condition described 
in the GHCE PACR and is developed for comparison with all other alternatives.  For the struc-
tural plans, a variety of channel depths and dredged material placement alternatives were devel-
oped, evaluated and screened. A discussion of each alternative is presented in more detail in the 
following sections.  

2.1 No-Action Alternative 

The No-Action Alternative is the continued maintenance of the existing 41-foot deep by 1085-foot 
wide channel segment extending a distance of 2,571 feet between Station 20+000 and Station 
22+571. Maintenance dredging of this section is typically performed every four years, to maintain 
project depth. During each four-year maintenance cycle, approximately 648,000 cy of material is 
dredged and placed in the existing designated upland confined Pelican Island PA.   

Under the No-Action Alternative, deeper draft vessels seeking access to the bulk cargo facilities 
at the far west end of the channel would continue to be constrained by channel depth, and would 
continue current practices of light-loading to access and depart these  facilities.  

2.2 Non-Structural Alternatives 

Light-loading of vessels is the only viable non-structural alternative.  This alternative is already in 
use as the No-Action Alternative. Each alternative also assumes some amount of light loading 
continues to occur. 

2.3 Structural Alternatives 

The following Structural Alternatives were considered: 

1. 43-foot Deep Channel;
2.  44-foot Deep Channel;
3.  45-foot Deep Channel, and
4.  46-foot Deep Channel.

Construction of the 42-, 43-, 44- and 46-foot deep MLLW channel alternatives would involve 
dredging the bottom width of the existing channel only.  The existing channel width is 1,085 feet, 
whereas, the new bottom widths under each of the deepening scenarios would be smaller, with the 
minimum bottom width of 1,075 feet occurring under the 46-foot deep MLLW alternative. Project 
design elements (e.g. channel width, side slopes, advanced maintenance and allowable over-
depth), annual maintenance quantities and impacts for all channel deepening alternatives being 
considered are the same or assumed to be similar.  Only the initial dredged quantities generated 
from the construction of each of the alternatives would vary (Table 2).  
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TABLE 2:  Initial Estimated Construction Dredged Quantities  

Generated from the Project Alternatives 
 

Channel Alternative 

Total Estimated 
New Work Volume 

(cubic yards) 

New Work Federal 
Channel Dredge 

Volume 
(cubic yards) 

Third-Party Fa-
cilities 

(cubic yards) 

43-foot Deep Channel Project 255,100 200,400 54,700 
44-foot Deep Channel Project 373,233 304,867 68,367 
45-foot Deep Channel Project 491,367 409,333 82,033 
46-foot Deep Channel Project 609,500 513,800 95,700 

 
 
For all channel project alternatives considered, deepening of the channel and future maintenance 
would be performed using a hydraulic pipeline dredge.  Side slopes would be constructed 1V:3H 
(1 foot vertical to 3 foot horizontal) and maintained 1V:2H, which is consistent with maintenance 
of the remainder of the existing -46-foot MLLW project. The channel bottom widths for all pro-
posed depths would be maintained less than the existing 1085-foot project bottom width.  Since 
shoaling rates at the project location are assumed to be the same as the No-Action Alternative for 
any of the proposed channel depths, estimated maintenance dredging for each of the proposed 
channel alternatives would be 648,000 cy every 4 years. 
 
Impacts resulting from implementation of any of the proposed channel deepening alternatives 
would involve negligible impacts to bay bottom comparable in type and magnitude to those expe-
rienced during routine maintenance that occurs for the existing channel template. Based on cross 
sections of the existing channel template, deepening the project to 46 feet MLLW would result in 
a channel bottom width of 1,075 feet which would be consistent with the dimensions of the re-
mainder of the authorized Galveston Harbor Channel.  Most of the new work dredging would 
occur across the bottom width channel and toe slope; the maximum increase of the top width on 
each side would be 7 feet.  This increase in top width translates to around 0.8 acre of impact to bay 
bottom. However, given variations in conditions of channel and elevations of the top of slope 
dredging will likely widen the side slopes between 4 and 7 feet, or between 0.5 and 0.8 acre.  In 
addition, the current dock owners along the channel routinely dredge their berths, thus the bay 
bottom adjacent to the channel is also undergoing routine disturbance from channel maintenance 
and ship traffic as well as maintenance activities to keep the adjacent private berths at required 
depths.  Therefore, any impacts to bay bottom as a result of construction would not be “new”, but 
would be among the cyclical recurring impacts that occur during maintenance of the channel and 
adjacent berths. 
 
Impacts from the deepening of the Houston Ship Channel to -46-feet MLLW and widening to 460 
feet, as well as deepening of the Galveston Harbor Channel to -46-feet MLLW (no widening) have 
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been described in the 1995 SEIS and 2007 LRR.  These reports for the now completed projects 
included documentation of National Environmental Policy Act (NEPA) compliance; the NEPA 
documentation concluded that impacts to bay bottom (benthic habitat) that did not support oyster 
reef were negligible and required no mitigation. The Galveston Harbor Channel Extension in-
volves deepening of only 2,571 feet linear feet of channel to be consistent with the bottom depth 
of the recently constructed -46-foot MLLW project depth of the Galveston Harbor Channel.  The 
total area of impact for the Galveston Harbor Channel Extension is less than 1 percent of the entire 
HGNC impact footprint, and no oyster reef is present in this extension. Furthermore, no mitigation 
was recommended by the U.S. Fish and Wildlife Service (USFWS) in the 2011 Planning Aid Letter 
(PAL) for this project (included in Appendix B).  Therefore, based on past NEPA documentation 
and coordination, no mitigation would be required for any of the proposed channel deepening 
alternatives.   
 
2.4 Dredged Material Placement Alternatives 
 
Several dredged material placement alternatives were considered for placing the new work 
dredged material from the proposed project, including the existing upland confined PA (i.e., Peli-
can Island PA), a new upland confined PA on Pelican Island, and a new beneficial use site (marsh) 
located off the west end of Pelican Island (Figure 6).   
 
2.4.1  Upland Confined Placement Alternative – Pelican Island PA 
 
For upland placement, new work material would be placed in the Pelican Island PA, and would be 
used for raising and repairing levees.  Maintenance material from this extension would continue 
to be placed in the Pelican Island PA.   

2.4.2   New Upland PA on Pelican Island 
 
An 81.76-acre tract, located on the north edge of the Galveston Harbor Channel was explored for 
consideration as a new dredged material upland confined PA.  This placement alternative was 
dropped from consideration due to the high cost to develop the site compared to the relative small 
placement capacity of the completed PA. 
 
2.4.3  Beneficial Use of Dredged Material Alternatives 
 
Beneficially used new work dredged material would be placed on the west side of Pelican Island 
for open water marsh creation.  Depending on the channel depth alternative considered, between  
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FIGURE 6: Dredged Material Placement Alternatives Considered 
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200,400 and 513,800 cy of new work dredged material would be generated from project construc-
tion and used to create an estimated 48 to 103 acres of open water marsh (Table 3).  Maintenance 
material from the 46-foot deep project channel would continue to be placed in the Pelican Island 
PA consistent with current practice.   

The construction process and design for marsh creation is similar regardless of beneficial use 
quantity and corresponding marsh size. Marsh construction would entail hydraulically placing 
new work dredged material from channel deepening to construct a perimeter levee around the 
north, west and south borders of the beneficial use site to an elevation of +7 feet above the water 
level at low tide, assuming the average depth to bay bottom along the west side of Pelican Island 
is around -5 feet MLLW.  Construction of a perimeter levee along the east shoreline of the BU 
site would not be necessary as the site would tie into the existing Pelican Island shoreline.  Prior 
to hydraulically placing material for levee construction, a small quantity of borrow material from 
bay bottom adjacent to the proposed levee would be excavated to construct the initial levee lift to 
replace unsuitable soft foundation soils in the levee footprint.  Once placed, the perimeter levee 
slopes would be armored using a combination of geotextile, blanket stone and riprap shoreline 
protection.  This was included in the design of the BU placement alternatives under considera-
tion as the location of the beneficial use marsh has considerable fetch length and water depth 
which, based on experience with other BU projects in Galveston Bay, would increase erosion po-
tential and threaten success of a newly constructed marsh if shoreline protection was not in-
cluded. The new work material from the construction of the channel deepening project would be 
pumped into the marsh site and amphibious equipment would be used to guide the dredge dis-
charge for fairly even placement across the site.  Future maintenance material would be added as 
needed, to manage the target elevations of the marsh design.  As a follow up measure, 5-foot 
deep circulation channels would be constructed inside the marsh cell.  Excavated material from 
construction of the circulation channels would be placed in the eastern area of the marsh near the 
Pelican Island shoreline. Outlet structures would also be put into place to facilitate dewatering of 
the site; once target elevations were met, these structures would be removed to establish tidal 
flow and circulation within the site. 

2.5 Screening of Channel and Placement Alternatives 

The following screening criteria were identified as important in the formulation and evaluation of 
possible project alternatives. The Recommended Plan should: 

• Identify an environmentally acceptable project;

• Increase deep-draft navigation efficiency for the Galveston Harbor Channel over the 50-year

period of analysis; and ; and, 

• Maximize benefits over costs for the 50-year period of analysis.
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Each alternative was evaluated with respect to meeting the aforementioned screening criteria (Ta-
ble 4). 

The No-Action Alternative is considered environmentally acceptable since it would continue to 
involve only minor temporary impacts to bay bottom experienced during routine maintenance ac-
tivities.  However, deeper draft vessels attempting ingress and egress to the bulk cargo facilities at 
the far west end of the channel would continue to be constrained by existing channel depth, and 
would continue current practices of light-loading to access and depart the bulk cargo facilities. 
Because of these practices, navigation efficiency and shipping economies of scale would continue 
to be hampered by insufficient channel depth.  
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TABLE 3: Construction Elements and Dredged Material Quantities for Beneficial Use Alternatives 

 

Beneficial 
Use Alter-

native  
Marsh Size 

(acres) 

Corresponding 
Channel Alter-

native 

New 
Work 

Dredge 
Quantity 

(cy) 

Perimeter 
Levee 

Borrow 
Material 

(cy) 

Levee Armoring 5-foot Deep 
Circulation Channels 

Outlet 
Structure(s) 

Geotextile 
(square 
yards) 

Blanket 
Stone 
(tons) 

Rip 
Rap 

(tons) 

20-foot 
Bottom 
Width 

(lf) 

60-foot 
Bottom 
Width 

(lf) 

90-foot 
Bottom 
Width 

(lf) 

Excavated 
Volume 

(cy) 

48 43-foot Deep 
Channel Project 200,400 121,000 27,000 13,000 35,000 2,600 700 700 50,000 2 

66 44-foot Deep 
Channel Project  304,867 163,438 33,888 16,238 43,066 3,575 960 960 68,750 2 

86 45-foot Deep 
Channel Project  409,333 208,219 40,944 19,619 52,033 4,660 1250 1250 89,600 3 

103 46-foot Deep 
Channel  513,800 253,000 48,000 23,000 61,000 5,200 1,400 1,400 100,000 3 
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TABLE 4:  Alternatives Screening Matrix 
Screening 
Criteria 

Channel 
Alternative1 

Increase 
deep-draft 
navigation 
efficiency 

Be environmen-
tally acceptable 

Maximize 
benefits 
(BCR) 

No-Action Alternative 
(41-foot Deep Channel) 

 

43-foot Deep Channel Alternative   

44-foot Deep 
Channel Alternative   

45-foot Deep 
Channel Alternative   

46-foot Deep 
Channel Alternative 

(NED/ Recommended Plan) 

   

1 The channel width for all alternatives, including the No-Action Alternative, is the existing authorized width of 
1,085 feet associated with the currently authorized -41 feet MLLW depth of this channel segment. 

Impacts resulting from any of the proposed channel deepening alternatives would involve only 
minor temporary impacts to bay bottom habitat comparable in type and magnitude to those 
experienced in the project footprint during routine maintenance that occurs under the No-Action 
Alternative to maintain the existing channel template.  Therefore, all proposed channel alterna-
tives are considered environmentally acceptable and no mitigation would be required for any 
of the alternatives.   
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All channel deepening alternatives would increase navigation efficiency since deeper channels 
allow larger volumes of goods to be transported with each vessel movement, as light-loaded 
vessels can be more fully loaded or smaller vessels can be replaced with larger, deeper-draft 
vessels. However, only the 46-foot Deep Channel Alternative would accommodate fully-loaded 
deep draft vessel ingress and egress of the Port’s bulk terminal facilities located at the end of 
the channel. 

Upon examination of project costs and benefits, it was determined that it would be more cost 
effective to pump the material to Pelican Island PA than to construct an open water marsh, 
unless USACE could feasibly cost share marsh creation with the local sponsor or other inter-
ested entity.  Because pumping to Pelican Island PA is the least cost option, beneficial use of 
the material will not be pursued unless cost-sharing is feasible. The46-foot channel with the 
utilization of the existing Pelican Island PA reasonably maximizes economic benefits with the 
planning objectives and constraints, and is environmentally acceptable; as such it is the NED. 
From an environmental perspective, the types of impacts and the footprint would essentially 
remain the same for any of the structural alternatives considered during screening.  Therefore 
the impact analysis in Section 4 of this EA is limited to two alternatives – the No Action and 
Recommended Plans – as the impacts associated with the smaller plans have been addressed in 
the analysis of the 46-foot plan.   

3.0 AFFECTED ENVIRONMENT 

3.1 Description of the Project Area 

The project area includes the eastern end of Galveston Island and Pelican Island.  Galveston
Island is a low-lying barrier island two miles off the Texas coast, approximately 50 miles south-
east of Houston, Texas.  It was formed as an offshore bar at the beginning of the present sea-
level stand, and grew by accretion of sand from littoral drift.  Pelican Island was a natural sand-
spit that has been expanded substantially by years of disposal of dredged material from the 
Galveston Harbor and Texas City Channels continuing to the present.  The Galveston Harbor 
Channel is a very active shipping lane providing deep draft vessel access to the POG, an im-
portant Texas deepwater port.  The channel, including the portion that would be deepened, is 
lined with various wharfs, docks and commercial and industrial facilities associated with POG 
operations and other users.  Texas City, an important Gulf port city and producer of refined 
petroleum products, is located approximately seven miles from the project area.  The Galveston 
community has a diversified income base, but jobs are predominantly dependent upon tourism, 
the POG, commercial fishing, the University of Texas Medical Branch (UTMB), and the Amer-
ican National Insurance Company. 
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3.2 Climate 

The climate of the study area is humid subtropical with warm to hot summers and mild winters. 
The average annual high temperature is about 76 degrees Fahrenheit, with an average summer 
high of about 88 degrees for the months of June, July, and August, and an average annual winter 
low temperature of 66 degrees.  Periods of freezing temperatures are infrequent and rainfall 
averages about 44 inches annually (National Weather Service, 2010).  Severe weather occurs 
periodically in the form of thunderstorms, tornadoes, tropical storms and hurricanes. 

3.3 Sea Level Change 

3.3.1 Local (Relative) Sea Level Change 

Current USACE guidance was used to assess relative sea level change (RSLC) for this GHCE 
Feasibility Report.  USACE guidance (ER 1100-2-8162, December 2014 and Engineer Tech-
nical Letter (ETL) 1100-2-1, June 2014) specify the procedures for evaluating and incorporat-
ing climate change and relative sea level change into USACE planning studies and engineering 
design projects. 

USACE guidance recommend that projects be evaluated using three different projections of 
future sea level change, i.e., “low, intermediate, and high,” as follows: 

 Low – Use the historic rate of local mean sea level change as the “low” rate.  The guid-
ance further states that historic rates of sea level change are best determined by local
tide records (preferably with at least a 40 year data record).

 Intermediate – Estimate the “intermediate” rate of local mean sea level change using the
modified NRC Curve I.  The modified curve corrects for the local rate of vertical land
movement.

 High – Estimate the “high” rate of local mean sea level change using the modified NRC
Curve III.  The modified curve corrects for the local rate of vertical land movement.

Additionally, USACE guidance also recommend that RSLC be evaluated at planning horizons 
other than the one used in the economic analysis, recommending at a minimum,  RSLC analysis 
at 20, 50 and 100 years post-construction. 
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The recent historic rate of local sea level change can be obtained from local tide records.  The 
tide gage nearest the GCHE is located at Pier 21 in Galveston, Texas (NOAA gage 8771450).  
The NOAA mean sea level trend at this site (from 1908 to 2013) is equal to 6.35 millimeters 
(mm)/year with a 95 percent confidence interval of ± 0.25 mm/year.  This equates to a rise of 
0.42 feet in 20 years.  If the estimated historic eustatic (global) rate equals that given for the 
Modified NRC curves (1.7 mm/year), this results in an observed subsidence rate of 6.35 – 1.7 
= 4.65 mm/year. 
 
Utilizing the online sea level calculator referenced in ER 1100-2-8162, estimates of future 
RSLC were determined.  The computed future rates of RSLC in the table below give the pre-
dicted low, intermediate, and high estimates of sea level change at the 20-, 50- and 100-year 
planning horizons. 
 
 

TABLE 5: Estimated Change in Relative Sea Level over the 100-year (2016-2116) period of analysis for 
the Low, Intermediate and High Rate Scenarios 

 
  Year   

Scenario 2036 2066 2116 
 Sea Level Rise in feet  

Low Rate 0.42 1.05  2.10  

Intermediate Rate 0.54 1.48 3.41  

High Rate 0.00 2.86 7.58  

 
 
3.4 Tides and Salinity 
 
The normal daily mean tidal range in the channel is about 1.4 feet, with larger variations de-
pendent upon the wind.  During winter, weather fronts out of the northwest are usually accom-
panied by strong winds that may depress the water surface as much as 4 feet below mean sea 
level.  At other times of the year, predominantly southerly winds, when coupled with higher 
than normal tides (i.e. spring tides), may occasionally and temporarily raise surface water ele-
vations of the bay; this effect.  Large fluctuations in water surface elevation may also occur 
during tropical storms and hurricanes (USACE, 1975). 
 
Salinities in the project area averages about 25.5 parts per thousand (ppt), compared to 25 to 30 
ppt near Bolivar Roads, which is located approximately 3.5 miles due east of the project area 
near the Galveston Entrance Channel.  
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3.5 Vegetation 
 
The project area is located in the Gulf Coast Prairies and Marshes Region that borders the Gulf 
of Mexico from the Sabine River to Corpus Christi Bay (Gould, 1975).  The existing Galveston 
Harbor Channel reach and the Pelican Island disposal area are located in highly disturbed areas, 
associated with previous and ongoing maintenance and construction activities related to the 
existing authorized project.   
 
Because of human disturbance over many decades, habitat types in the project area have been 
disturbed to the point where original species composition and diversity found prior to major 
development and industrialization, no longer exist.  The channel portion of the project footprint 
is part of a very active shipping lane that supports numerous industrial and commercial activi-
ties, and is devoid of vegetation. 
 
Although the Pelican Island PA is an active confined upland PA, scattered terrestrial vegetation 
assemblages exist in the vicinity.  Typical species include hackberry (Celtis laevigata), Ber-
muda grass (Cynodon dactylon), red mulberry (Morus rubra L.), palm trees (Sabal Mexicana, 
S. texana), and honey suckle (Lonicera albiflora).  Invasive species such as Chinese tallow trees 
(Sapium sabiferum), Brazilian pepper (Schinus terebinthifolius), salt cedar (Tamarisk sp.), and 
giant reed (Phragmites communis) also occur in the vicinity of the PA.  However, the current 
frequency of dredged material placement and related maintenance activities on Pelican Island 
PA deter the successful establishment and proliferation of these invasive species in the PA.   
 
3.6 Aquatic Nuisance Species  
 
Ballast water discharged from ships may contribute to the introduction and spread of aquatic 
nuisance species (ANS) from distant ports of call into U.S. waters. ANS are invasive, non-
native or exotic species that may displace native species, degrade native habitats, spread dis-
ease, and disrupt human social and economic activities that depend on water resources (U.S. 
Coast Guard (USCG), 2011a).  ANS that are known to occur within the study area that may 
have been introduced as a result of ballast water discharge or boat hull fouling include the Aus-
tralian jellyfish (Phylloriza punctata), the Pacific white shrimp (Litopenaeus vannamei), the 
white crust tunicate (Didenum perlicidum), and sauerkraut grass (Zoobotryon vertcillatum). Ad-
ditional information on these ANS species as well as other species of concern for Galveston 
Bay may be found at http://www.galvbayinvasives.org (Galveston Bay Estuary Program, 
2010).   
 

http://www.galvbayinvasives.org/
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In response to national concerns, the National Invasive Species Act of 1996 (NISA) was reau-
thorized and amended the Nonindigenous Aquatic Nuisance Prevention and Control Act of 
1990 (NANPCA).  Initially a voluntary program beginning in 1998, the USCG established a 
national mandatory ballast water management program in 2004 to comply with the NISA to 
prevent the introduction of ANS. The implementing regulations for the program may be found 
at 33 Code of Federal Regulations (CFR) 151 Subparts C and D. (USCG, 2011b). 
 
The program applies to all vessels equipped with ballast water tanks and requires mandatory 
ballast water management plans and practices for all vessels that operate in U.S. waters or are 
bound for ports or places in the United States.  Ballast water management practices may include 
conducting mid-ocean ballast water exchanges, retaining ballast water onboard, or using an 
alternative environmentally sound ballast water management method approved by the USCG. 
The program also established requirements for vessels to keep records on all ballasting opera-
tions and provide reports records pertaining to ballast water management to the USCG. (USCG, 
2011a) 
 
The USCG officer designated as the Captain of the Port (COTP), or a person designated by that 
officer, for the Port Zone of Houston-Galveston is responsible for ensuring compliance moni-
toring under the ballast water management program for vessels calling on the POG.  To assess 
compliance of any vessel subject to the ballast water regulations, the COPT may take samples 
of ballast water and sediment, examine documents, and make other appropriate inquiries.  In 
addition, the master, owner, operator, or person in charge of a vessel, is required to make avail-
able to the COTP, upon request, all records pertaining to ballast water management as required 
by the regulation.  
 
3.7   Wetlands and Aquatic Resources 
 
3.7.1 Wetland Resources 
 
No wetlands or submerged aquatic vegetation occur within the existing footprint of Galveston 
Harbor Channel, which is a very active shipping lane that supports the POG and its numerous 
industrial and commercial activities.  The Pelican Island PA is an existing active upland con-
fined PA. As a result of the consistent periodic placement of maintenance dredged material into 
the PA as well as other maintenance activities associated with management of the PA, no per-
sistent stands of wetlands or submerged aquatic vegetation occur within the cells of the PA.   
 
The immediate shoreline located outside of the channel footprint is highly developed with the 
Texas A&M University at Galveston (TAMUG) campus, commercial dock facilities, and the 
Pelican Island Bridge surrounding it to the north, south and west.  Because of this extensive 



 

30 
 

commercial development, only a small remnant tidal salt marsh wetland occurs well outside the 
project footprint, along the northwestern edge of the project area between the Pelican Island 
Bridge and TAMUG.  This small, approximately 4-acre wetland occurs behind a berm of shell 
hash along the shoreline, but is connected to bay waters through a small tidal inlet channel.  The 
wetland is dominated by saltmarsh cordgrass (Spartina alterniflora), saltmeadow cordgrass (S. 
patens), saltwort (Batis maritima), sea-ox eye daisy (Borrichia frutescens), big leaf sumpweed 
(Iva frutescens) and gulf cordgrass (S. spartinae).  
 
3.7.2 Marine Aquatic Resources 
 
Benthic marine organisms are an ecologically important component of the marine resources, 
serving as a major source of food for many species of fish and shellfish of commercial and 
recreational importance.  Benthic organisms are also primary consumers, feeding on micro-
algae and plant detritus, providing an important link in the marine food chain.  The most abun-
dant benthic organisms in the project area include annelid worms (polychaetes and oligo-
chaetes), peracarid crustaceans (amphipods and tanaidaceans), and mollusks (bivalves and gas-
tropods) (GBNEP, 1992). Although oyster habitat can be found in the adjacent Galveston Bay 
estuary, no oyster reef habitat is present in the project footprint.  The quality and productivity 
of the benthic marine habitat within and immediately adjacent to the Galveston Harbor is con-
sidered low compared to the overall bay system since the benthic substrate along the channel is 
highly disturbed due to the frequency of maintenance dredging and the effects of ship traffic 
(USACE, 1975; USACE 1987).  Small free-swimming and benthic marine organisms in the 
immediate vicinity of maintenance dredging work are caught by the dredge cutter head or pulled 
into the pipeline by the pump and removed.  Recolonization of the benthic community between 
maintenance cycles is dependent on salinity and temperature as well as the nature of the channel 
substrate and other environmental parameters related to sediment distribution (Sanders, 1958; 
Purdy, 1964; White et al. 1985). Since sediment quality does not differ greatly between mainte-
nance cycles, recolonization of the benthic habitat within the channel is more likely due to 
overall environmental parameters within the bay.   
 
While seagrasses have typically historically flourished in the Galveston Bay System, seagrass 
beds have nearly disappeared entirely from the area due to human disturbances, hurricane ac-
tivity, and their limited tolerances to turbidity, deep water, and wave energy.  The only remain-
ing natural seagrass beds in the Galveston Bay system occur in Christmas Bay, located over 20 
miles west of the project (Sheridan, 2002). 
 
3.8 Wildlife 
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The project area is located in the Texan Biotic Province (Blair, 1950), and provides some food 
and shelter for wintering and migrating grassland songbirds.  Birds occasionally found in the 
area include a variety of waterfowl, shorebirds and wading birds, a variety of gulls and terns 
(Laridae family), and herons and egrets (Ardeidae family). Other birds that may be found in 
the area include the brown pelican (Pelecanus occidentalis), white-faced ibis (Plegadis chihi), 
black rail (Laterallus jamaicensis), red-winged blackbird (Agelaius phoeniceus ), and the marsh 
hawk (Circus cyaneus ) (The Nature Conservancy of Texas, 2009). 
 
In addition, Little Pelican Island, which is separated from Pelican Island by the Gulf Intracoastal 
Waterway (GIWW), has colonial water bird nesting sites that are used by as many as 12 to 15 
species of birds, including the brown pelican (CEC Environmental Exchange, 2004). Piping 
plover (Charadrius melodus) are also known to winter along the Texas Gulf Coast on beaches 
and bayside mud or sand flats. 
 
Mammals potentially found within terrestrial areas in and adjacent to the project area include 
the hispid cotton rat (Siomodon hispidus), the eastern cottontail (Svlvilaous floridanus), opos-
sum (Didelphis virginiana), raccoon (Procyon lotor), coyote (Canis latrans), and feral dogs 
and cats (The Nature Conservancy of Texas, 2009).  The common bottlenose dolphin (Tursiops 
truncatus) is the most abundant, year-round marine mammal inhabiting the waters of project 
area.  
 
The most common marine reptiles inhabiting bay waters of the project area are the Kemp’s 
ridley sea turtle (Lepidochelys kempii) and loggerhead sea turtles (Caretta caretta).    
 
3.9 Fisheries and Essential Fish Habitat 
 
In the Gulf of Mexico, essential fish habitat (EFH) consists of those waters and substrates nec-
essary to fish for spawning, breeding, feeding, or growth to maturity of species that are federally 
managed by the Gulf of Mexico Fishery Management Council (GMFMC) and by the National 
Marine Fisheries Service (NMFS), pursuant to the Magnuson-Stevens Fishery Conservation 
and Management Act (MSFCMA). By definition, EFH includes those waters and substrate nec-
essary for fish and shellfish spawning, breeding, feeding, and growth through maturity.  “Wa-
ters” include aquatic areas and associated physical, chemical, and biological properties cur-
rently or historically utilized by the fisheries. “Substrate” includes any sediment, hard bottom, 
structures underlying the waters, and associated biological communities (U.S. Department of 
Commerce 2007). Those activities potentially impacting EFH may result in either direct (e.g., 
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physical disruption) or indirect (e.g., loss of prey species) effects, and can be site-specific, hab-
itat-wide, cumulative, and/or synergistic effects. 

The project area is located in Ecoregion 4 and includes EFH designated by the GMFMC for red 
drum (Sciaenops ocellatus), white shrimp (Litopenaeus setiferus), brown shrimp (Farfantepe-
naeus aztecus,) and Spanish mackerel (Scomberomorus maculatus).  Details regarding specific 
habitat requirements for each of these species follow in Table 4.  The project area also includes 
EFH for highly migratory species managed by NMFS including: scalloped hammerhead sharks, 
blacktip sharks (Carcharhinus limbatus), bull sharks (Carcharhinus leucas), lemon sharks 
(Negaprion brevirostris), spinner sharks (Carcharhinus brevipinna), bonnethead sharks 
(Sphyrna tiburo), Atlantic sharpnose sharks (Rizoprionodon terraenovae), and finetooth sharks 
(Carcharhinus isodon). EFH in the project vicinity includes estuarine emergent marsh, estua-
rine mud, sand and shell substrates, and the estuarine water column. 

TABLE 6:  Habitat Requirements of Species with EFH in the Project Study Area 

Species Location/Distribution 

Red Drum 

Red drum commonly occur in all of the Gulf’s estuaries, but also occur in a variety of habitats, 
ranging from depths of about 130 feet offshore to very shallow estuarine waters; the GMRMC 
considers all estuaries to be EFH for the red drum.  Estuaries are important for both habitat require-
ments and for dependence on prey species which include shrimp, blue crab, striped mullet, and 
pinfish.  Schools are common in the deep Gulf waters, with spawning occurring in deeper water 
near the mouths of bays and inlets and on the Gulf side of the barrier islands.  Red drum are asso-
ciated with a variety of substrate types including sand, mud, and oyster reefs. (GMFMC 2010). 

Brown Shrimp 

Brown shrimp are most abundant in central and western Gulf of Mexico and found in estuaries and 
offshore waters to 360 feet with the post-larval individuals typically occurring within estuaries. 
Post-larval individuals and juveniles are associated with shallow vegetated habitats, but are also 
found over silty-sand; non-vegetated mud bottoms are preferred.  Adults typically occur outside of 
bay areas in marine waters extending from mean low tide to the edge of the continental shelf and 
areas associated with silt, sand, and sandy substrates. (GMFMC 2010). 

Spanish Mackerel 

Pelagic species are found in neritic waters and along coastal areas, inhabiting the estuarine areas; 
especially higher salinity areas, during seasonal migrations.  Spanish mackerel are rare and infre-
quent inhabitants of Gulf estuaries, where spawning occurs offshore from May to October.  Nursery 
areas are in estuaries and coastal waters year-round.  Larvae are found offshore over the inner 
continental shelf, most commonly in water depths less than 150 feet.  Juveniles are found offshore, 
in beach surf, and occasionally in estuarine habitat; juveniles prefer marine salinity and clean sand 
substrate. (GMFMC 2010). 

White Shrimp 

White shrimp are offshore and estuarine dwellers; pelagic or demersal depending on their life stage. 
Eggs are demersal and larval stages are planktonic, and both occur in nearshore marine waters. 
Post-larvae become benthic upon reaching the nursery areas of estuaries, seeking shallow water 
with muddy sand bottoms that are high in organic detritus.  Juveniles move from the estuarine areas 
to coastal waters as they mature.  The adults are demersal and generally inhabit nearshore Gulf of 
Mexico waters in depths less than 100 feet on soft mud or silty bottoms. (GMFMC 2010). 

Scalloped Hammerhead 
Sharks,  

Common, large, schooling sharks of warmer waters, migrating seasonally north-south along the 
eastern coastal and offshore waters of the United States, including the Gulf of Mexico. Neonates 
may occur in nearshore coastal waters, bays and estuaries of the Gulf of Mexico from Texas to the 
southern west coast of Florida; Juveniles can be found in coastal areas in the Gulf of Mexico from 
southern mid-coast of Texas, eastern Louisiana to the southern west coast of Florida and the Florida 
Keys, and in offshore waters from the mid-coast of Texas to eastern Louisiana. Adults may occur 
in Coastal areas in the Gulf of Mexico along the southern Texas coast, and eastern Louisiana 
through the Florida Keys, as well as offshore from southern Texas to eastern Louisiana. 

Blacktip Sharks Blacktips are fast-moving sharks, occurring in shallow waters and offshore surface waters of the 
continental shelf. Blacktips are viviparous, and young are born in bay systems in late May and early 
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Species Location/Distribution 
June after a year-long gestation period. The reproductive cycle occurs every 2 years. Juveniles are 
found in all Texas bay systems in a variety of habitats and shallow coastal waters from the shore to 
the 82 foot isobath (NMFS, 2006a). They feed mainly on pelagic and benthic fishes, cephalopods 
and crustaceans, and small rays and sharks (Froese and Pauly, 2012). Juvenile blacktip sharks occur 
in the Gulf and estuarine portions of the study area and adults in the Gulf portions of the study area.  

Bull Sharks  

Bull sharks are coastal and freshwater sharks that inhabit shallow waters, especially in bays, estu-
aries, rivers, and lakes. They frequently move between fresh and brackish water and are capable of 
covering great distances. Adults are often found near estuaries and freshwater inflows to the sea 
(Froese and Pauly, 2012). Bull sharks are viviparous, have a gestation period of a little less than 1 
year, and it is assumed the reproductive cycle occurs every 2 years. Juveniles are found in waters 
less than 82 feet deep in shallow coastal waters, inlets, and estuaries (NMFS, 2006a). They feed on 
bony fishes, sharks, rays, shrimp, crabs, squid, sea urchins, and sea turtles (Froese and Pauly, 2012). 
Juvenile bull sharks occur in the Gulf and estuarine portions of the study area.  

Lemon Sharks  

Feeds mainly on fish but also takes crustaceans and mollusks. (Froese and Pauly, 2012). Occurs on 
continental and insular shelves, frequenting mangrove fringes, coral keys, docks, sand or coral mud 
bottoms, saline creeks, enclosed bays or sounds, and river mouths. May enter fresh water. Occa-
sionally moves into the open ocean, near or at the surface, apparently for purposes of migration. 

Spinner Sharks  

Found on the continental and insular shelves from close inshore to offshore. Makes vertical spin-
ning leaps out of the water as a feeding technique in which the sharks spins through a school of 
small fish with an open mouth and then breaks the surface.  Feeds mainly on pelagic bony fishes, 
also small sharks, cuttlefish, squids, and octopi. Viviparous.  Forms schools. Highly migratory off 
Florida and Louisiana and in the Gulf of Mexico. 

Bonnethead Sharks   

Bonnethead sharks can be found on sand or mud bottoms in shallow coastal waters. The bonnethead 
shark is viviparous, reaching sexual maturity at about 30 inches. The pups are born in late summer 
and early fall, measuring 12 to 13 inches (Froese and Pauly, 2012). Both juveniles and adults in-
habit shallow coastal waters up to 82 feet deep, inlets, and estuaries over sand and mud bottoms 
(Froese and Pauly, 2012; NMFS, 2006a). They feed mainly on small fish, bivalves, crustaceans, 
and octopi (Froese and Pauly, 2012). Juveniles and adults occur year-round in the Gulf and estua-
rine portion of the study area. 

Atlantic Sharpnose Sharks  

Atlantic sharpnose shark inhabits intertidal to deeper waters, often in the surf zone off sandy 
beaches, bays, estuaries, and river mouths (Froese and Pauly, 2012). They are viviparous, and mat-
ing occurs in June, with a gestation period of about a year (NMFS, 2006a). They feed on fish, 
shrimp, crab, mollusks, and segmented worms (Froese and Pauly, 2012). Juvenile Atlantic sharp-
nose shark occur in the Gulf and estuarine portions of the study area. 

 
The MSFCMA established procedures for identifying EFH and required interagency coordina-
tion to further the conservation of federally managed fisheries. Any Federal agency that author-
izes, funds or undertakes, or proposes to authorize, fund, or undertake an activity that could 
adversely affect EFH is subject to the consultation provisions of the above-mentioned Act.  This 
EA serves to initiate EFH consultation under the MSFCMA.  
 
The Gulf of Mexico and Galveston Bay also support extensive commercial and recreational 
fisheries.  The Gulf waters in the vicinity of the project support a variety of species of commer-
cial and recreational importance that are typically found within Galveston Bay.  Leading com-
mercial fisheries include gulf menhaden (Brevoortia patronus), and shrimp, and shellfish fish-
eries.  Galveston Bay is the state's largest estuarine source of seafood, and is one of the major 
oyster producing areas in the country (GBEP, 2008). 
 
Other commercial and recreational species in the project vicinity may include Atlantic croaker 
(Micropogonias undulatus), black drum (Pogonias cromis), southern flounder (Paralichtys 



 

34 
 

lethostigma), spot (Leiostomus xanthurus), sea trout (Cynoscion nebulosus), sand trout (Cyno-
scion arenerius) and striped mullet (Mugil cephalus).  These species are ubiquitous along the 
Texas coast with seasonal differences in abundance. 
 
3.10 Threatened and Endangered Species 
 
The USFWS and the NMFS identified the threatened or endangered species in Table 8 as pos-
sibly occurring in Galveston County.  The bald eagle has been recently delisted but the protec-
tions provided by the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act 
remain in effect.   
 
A Biological Assessment (BA) has been prepared that includes information on the distribution 
and habitat requirements of these species, as well as their occurrence within the project area 
(see Appendix C).  This BA also addresses the proposed project’s potential impact on federally 
listed threatened and endangered species and species of concern.  Of these species listed in 
Table 9, only the brown pelican and the Kemp’s ridley and loggerhead sea turtles are known to 
occur in the project area; however, no nesting sites for brown pelicans or sea turtles are located 
in the project area.  Other species listed in Table 9 that are known to occur in Galveston County 
are not likely to occur in the vicinity of the project due to lack of suitable habitat or known 
range limits.  There is no designated critical habitat for any of the listed species within the 
project area.  
 
While suitable habitat for piping plover and red knot occurs along the sandy beach shorelines 
of the Gulf of Mexico and some dredged material islands along the GIWW in Galveston 
County, these species are not likely to occur in the vicinity of the project due to lack of suitable 
habitat. The shorelines along the Galveston Harbor Channel in the vicinity of the proposed 
deepening of the Galveston Harbor Channel Extension predominantly consist of bulkheads and 
dock facilities; very small, short stretches of shorelines having shell hash substrates occur to a 
lesser extent in the project area in areas such as that found at TAMUG Clipper dock area.  These 
areas are continuously disturbed by ongoing maintenance dredging activities, commercial ship-
ping and recreational vessel traffic and other human activities making these areas unsuitable for 
piping plover.   
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Table 7 
Federally-Listed Threatened and Endangered Species for 

Galveston County, Texas 
 

Common Name Scientific Name Listing Status1 

  USFWS2 NMFS3 

  INVERTEBRATES    
elkhorn coral 
lobed star coral 

Acropora palmata 
Orbicella annularis 

NA 
NA 

T 
T 

mountainous star coral Orbicella faveolata NA T 
boulder star coral Orbicella franksi NA T 
 
REPTILES 

   

green sea turtle Chelonia mydas T T 
hawksbill sea turtle Eretmochelys imbricata E E 
Kemp's ridley sea turtle Lepidochelys kempii E E 

  leatherback sea turtle Dermochelys coriacea E E 
loggerhead sea turtle Caretta caretta T T 
 
BIRDS 

   

Attwater’s greater prairie-chicken Tympanuchus cupido attwateri E NA 
  red knot Calidris canutus rufa T NA 

piping plover Charadrius melodus T w/ CH NA 
 
MAMMALS 

   

West Indian manatee Trichechus manatus E w/ CH NA 
finback whale Balaenoptera physalus NA E 

  humpback whale Megaptera novaengliae NA E 
  sei whale Balaenoptera borealis NA E 

sperm whale Physeter macrocephalus NA E 
1E = Endangered; T = Threatened; w/ CH = with Federally Designated Critical Habitat; NA = Not Applicable 
 

2USFWS, 2016.  http://ecos.fws.gov/tess_public/reports/species-by-current-range-county?fips=48167 
 
3NOAA/NMFS, 2016.  http://sero.nmfs.noaa.gov/protected_resources/section_7/threatened_endangered/Docu-
ments/texas.pdf 
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3.11 Cultural Resources 
 
The channel deepening portion of the project was previously surveyed as described in the report 
titled Underwater Investigations, Houston-Galveston Navigation Channels, Texas Project; 
Galveston, Harris, Liberty, and Chambers Counties, Texas, prepared by Espey, Huston, and 
Associates, and dated 1992.  This survey did not identify any significant anomalies within the 
area of potential effect for this project.  Furthermore, the dredging and maintenance of the 41-
foot channel depth would have resulted in the destruction of any cultural resource had they been 
present.  The upland PA occurs in an area that was created in modern times.  The area of po-
tential effect for the proposed project does not include any cultural resources listed on, eligible 
for listing on, or currently unevaluated for listing on the National Register of Historic Places. 
 
3.12 Air Quality and Noise 
 
3.12.1 Air Quality 
 
To comply with the 1970 Clean Air Act (CAA) and the 1990 Amendments, the U.S. Environ-
mental Protection Agency (EPA) has promulgated National Ambient Air Quality Standards 
(NAAQS) for the protection of the public health and welfare with the allowance of an adequate 
margin of safety.  The EPA has set NAAQS for six criteria pollutants: lead, sulfur dioxide, 
nitrogen dioxide, carbon monoxide, ozone, and particulate matter.  Achieving and maintaining 
compliance with the NAAQS incorporates the effects of population and industrial growth, tech-
nology changes, and national or statewide control measures, including  state implementation 
plans (SIP) for complying with NAAQS.  
 
The project area is located within Galveston County, Texas, and is part of an area designated 
as the Houston-Galveston-Brazoria (HGB) Intrastate Air Control Region (EPA 2007). The 
HGB was classified as a “severe” nonattainment area for the 1-hour and 8-hour NAAQS for 
ozone, with an attainment deadline of 2019, and  a conformity determination threshold level of 
25 tons per year (tpy) for either nitrogen oxides (NOx) or volatile organic compounds (VOC), 
which are precursors to ozone formation.   
 
With the promulgation of a new 8-hour ozone standard in 2012, the HGB is designated a “mar-
ginal” nonattainment area. Under the new 8-hour ozone standard, a General Conformity Deter-
mination would be required for projects emitting more than 100 tpy for NOx or VOC.   
 
A preliminary air conformity analysis to determine the proposed project’s conformity with cur-
rent air quality standards analysis is provided in Appendix D.  The results are summarized in 
Section 4.12.1.2 of this document. 
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3.12.2 Noise 
 
Federal and local governments have established noise guidelines and regulations for the pur-
pose of protecting citizens from potential hearing damage and from various other adverse phys-
iological, psychological, and social effects associated with noise.  The Federal Interagency 
Committee on Urban Noise developed land-use compatibility guidelines for noise in terms of 
day-night average sound level (DNL) (U.S. Department of Transportation, 1980).  It is recom-
mended that no residential uses, such as homes, multifamily dwellings, dormitories, hotels, and 
mobile home parks, be located where the noise is expected to exceed a DNL of 65 decibels 
(dBA).  The DNL is the energy average A-weighted acoustical level for a 24-hour period with 
a 10-decible upward industrial uses area considered acceptable where the noise level exceeds 
DNL of 65 dBA.  For outdoor activities, the EPA recommends DNL of 55 dBA as the sound 
level below which there is no reason to suspect that the general population would be at risk 
from any of the effects of noise (EPA, 1974).  Noise-sensitive receptors are facilities or areas 
where excessive noise may disrupt normal activity, cause annoyance, or loss of business. Land 
uses such as residential, religious, educational, recreational, and medical facilities are more 
sensitive to increased noise levels than are commercial and industrial land uses. Noise levels in 
the study area are elevated, ranging between 58-66 dBA compared to undeveloped areas along 
the coast, and are affected by bulk facility operations, vessel navigation, and vehicular traffic 
in the Galveston and Pelican Island areas. 
 
Sensitive receptors within approximately one mile of the project area include TAMUG, Central 
Middle School, and various churches, businesses (including hotels), and residential neighbor-
hoods.  
 
3.13 Water and Sediment Quality 
 
3.13.1 Water Quality 

 
The Galveston Harbor Channel is situated in West Galveston Bay, which is a classified water 
body designated Segment 2424 in the Bays and Estuaries category.  Water body uses of this 
segment are:  High Aquatic Life Use; Contact Recreation Use; General Use; Fish Consumption 
Use, and Oyster Waters Use.  Inventory data from 2008 indicate the quality of water in the 
vicinity of the project is generally considered to be good; Aquatic Life Use, Fish Consumption 
Use, Contact Recreation Use and General Use are fully supported or of no concern for the West 
Galveston Bay water segment (Texas Commission on Environmental Quality (TCEQ) 2008a).  
Only Oyster Waters Use was non-supporting as a result of high levels of bacteria (TCEQ, 
2008a), which were also attributed to non-point sources associated with urban runoff and storm 
sewers (TCEQ 2008b), resulting in restrictions on shellfish harvesting in an area adjacent to the 
Texas City Ship Channel and Moses Lake. (DSHS, 2010 a and b).   
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Due to concerns regarding the presence of dioxin and polychlorinated biphenyls (PCBs) in fish 
sampled in Trinity Bay and Upper and Lower Galveston Bays in Chambers, Galveston and 
Harris Counties, at concentrations exceeding established health assessment guidelines, the 
Texas Department of State Health Services (DSHS) issued an advisory in July 2008 regarding 
the consumption of catfish species and spotted seatrout from Galveston Bay, which includes 
the project area (DSHS, 2008).  The DSHS advisory recommends that adults should limit con-
sumption of all catfish species and spotted seatrout caught from these waters to no more than 
one 8-ounce meal per month; women who are nursing, pregnant, or who may become pregnant 
and children should not consume catfish or spotted seatrout from these waters.  
 
The most recent USACE water quality data were obtained on samples collected from the Gal-
veston Harbor Channel in the vicinity of the proposed extension in December 2006.  Chemical 
analyses were conducted for a variety of metals, pesticides, polycyclic aromatic hydrocarbons, 
and other organic compounds.  These data indicate that, in general, the water quality is good.  
The 2006 data show that detected contaminant levels in all ambient water samples were below 
applicable EPA Water Quality Criteria, and Texas Surface Water Quality Standards (PBS&J, 
2007).   
 
A review of the National Response Center web page (NRC, 2009) was also conducted.  Records 
for the past three years did not reveal any reports of significant chemical or petroleum spills in 
the project vicinity.  But there were several incidences of minor spills of hydraulic oil, diesel 
fuel, drilling mud, or unknown sheens.  These releases were either secured or left to dissipate, 
as appropriate. 
 
Elutriate data were also acquired in 2006.  The elutriate test was designed to simulate the pro-
cess of hydraulic dredging and is used to predict any potential for resuspension of contaminants 
(e.g. heavy metals, polycyclic aromatic hydrocarbons, PCBs, pesticides and other organics) into 
the water column during dredging.  The elutriate is prepared by creating a slurry, which is then 
agitated to determine if contaminants associated with the sediment particles are re-suspended 
into the water column.  These data show that detected contaminant levels in elutriate samples 
were below all applicable Texas Surface Water Quality Standards and EPA Water Quality Cri-
teria.  
 
3.13.2 Sediment Quality 
 
The most recent USACE sediment quality data were obtained on samples collected from the 
Galveston Harbor Channel in the vicinity of the proposed extension in December 2006.  The 
sediment quality data are based on analyses of composite samples comprised of subsamples 
collected perpendicular to the centerline of the channel.  There are no EPA quality criteria for 
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sediments, so comparisons with sediment quality screening guidelines (Buchman, 1999) were 
made.  Based on these comparisons, the channel sediments in the Galveston Harbor Channel 
are considered to be non-hazardous.  Additionally, suspended particulate phase bioassays, solid 
phase bioassays, and bioaccumulation assessments were conducted on these sediments.  This 
testing confirms that there is no reason to believe that contaminant issues would arise because 
of sediment quality (PBS&J, 2007). 

Sediments that collect in the Galveston Harbor Channel Project between dredging cycles have 
been regularly sampled for grain-size characteristics since the early 1990’s.  The historical 
average sediment grain size is given in Table 10 below.  The sediments in these channel reaches 
are primarily stiff to hard plasticity clays and silts with a small sand fraction.  The D50, which 
gives the median grain size, indicates an overall particle size characteristic of medium silt.   
 
 

TABLE 8:  Sediment and Grain Size Analysis 

 Average Composition (%)   

Project Segment Sand Silt Clay D50 (mm) 

Galveston Harbor Channel 14.4  42.6  43.0  0.029  

 
 
3.14 Hazardous, Toxic, and Radioactive Waste 
 
A Hazardous, Toxic, and Radioactive Waste (HTRW) assessment of lands and water resources 
in and adjacent to the project area was performed by USACE Galveston District in June, 2010.  
The objective of this assessment was to identify the existence of potentially hazardous sites or 
facilities, hazardous contamination, and materials of concern that could impact or be impacted 
by the proposed project.  The HTRW assessment was conducted in general accordance with 
procedures described in the USACE guidance document ER 1165-2-132, "Water Resources 
Policies and Authorities-Hazardous, Toxic and Radioactive Waste Guidance for Civil Works 
Projects", ASTM E 1527-05 Standard Practice for Environmental Site Assessments: Phase I 
ESA Process, and EPA Standards and Practices for All Appropriate Inquires, 2005.  Findings 
and recommendations presented in this assessment are based on field reconnaissance, inter-
views, a regulatory agency review, historic archives, and a review of site history through ex-
amination of historic aerial photographs.  Aerial photographs show project area changes such 
as: shifting and filling in of docks, numerous finger-pier additions and removals, modifications 
to Port access roads, all consistent with a growing Port industrial complex.  One of the most 
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notable changes within the project area was the construction of Pelican Island PA, and its chang-
ing configurations.  Aerial photographs did not reveal any additional sites of interest, beyond 
those identified by the regulatory agency review. 
 
As part of this assessment, a site visit was conducted within the project area.  No visual signs 
of environmental contamination or recognized environmental conditions, including spills or 
illegal waste disposal, were observed during the site inspection. 
 
The regulatory agency review examined the following databases: National Priority List (NPL); 
Comprehensive Environmental Response Compensation, and Liability Information System 
(CERCLIS); No Further Remedial Action Planned (NFRAP); Resource Conservation and Re-
covery Information System - Treatment, Storage and Disposal Facilities (RCRA TSD); Re-
source Conservation and Recovery Information System – Corrective Action Sites (RCRA 
COR); Resource Conservation and Recovery Information System - Large and Small Quantity 
Generators (RCRA GEN); Emergency Response Notification System (ERNS); State Sites (e.g., 
Texas Commission on Environmental Quality Voluntary Cleanup Program Site Listing 
[TXVOL], Innocent Owner/Operator Program [IOP] and State Superfund Sites); City/County 
Solid Waste Landfills (SWL); Texas Spills Incident Information System (TXSPILL); Texas 
Industrial Hazardous Waste Notice of  Registration (IHW NOR); Registered Above 
Ground/Underground Storage Tanks (AST/UST); and, Leaking Underground Storage Tanks 
(LUST). 
 
A supplemental regulatory agency review was conducted by the Galveston District, which ex-
amined the following databases: Texas National Resource Information System (TNRIS), which 
includes oil/gas well and pipeline data from the Texas Railroad Commission, EPA’s Envi-
rofacts Data Warehouse, and other in-house data archives from the USACE Information Man-
agement Office.  Although the assessment of oil/gas wells and associated pipelines are not re-
quired by USACE guidance (ER 1165-2-132), these sites were investigated in exercising due 
diligence and prudence regarding potential environmental impacts, relocation issues, or impacts 
to engineering design and construction activities.  The regulatory review identified the follow-
ing sites and environmental incidents, within the project area vicinity. 
 
Regulatory records indicated 85 ERNS incidents (or spills) had occurred within a 0.25-mile of 
TAMUG, Galveston Terminals Inc, and other marine terminals and marina facilities along or 
within the vicinity of the Galveston Harbor Channel.  These releases ranged from known and 
unknown sheens, a cup of paint, petroleum spills up to 30 barrels, and individual releases of 
fogging agents approaching 25 gallons.  Media affected by these releases included air, land, 
and harbor and waterway areas. 
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One LUST, which previously stored unspecified petroleum products at Magcobar Minerals Di-
vision; two LUSTs for gasoline storage currently removed from the ground at TAMUG; and 
two ASTs, one that stored gasoline and the other diesel were identified.  These sites were lo-
cated within 0.43, 0.25, and 0.25 miles, respectively, of the project area.  Releases from the 
ASTs were captured by concrete secondary containment structures and no media was impacted. 
 
Eight TXSPILL releases were identified within 0.25 mile of the project area. Six of these inci-
dents are associated with Vulcan Machine and Boiler Works (Vulcan).  Vulcan released 0.5 
gallons of hydraulic fluid and one gallon of diesel fuel to the water, 50 gallons of fogging spray 
to land and water media, and produced an oil sheen.  All releases except the hydraulic fluid, 
fogging agent, and sheen were reported as having a completed cleanup status.  The remaining 
two releases occurred at the Galveston Terminals.  The terminals spilled five gallons of diesel 
and 30 barrels of #5-fuel oil to the water. The cleanup for all spills has been completed. 
 
No oil/gas wells or petroleum pipelines were identified in the project area.  However, one water 
and one sewer pipeline line were identified in the vicinity of Stations 21+500 and 21+550.  No 
other sites of concern were identified by the regulatory review. 
 
3.15 Socioeconomics 
 
The City of Galveston’s economy is characterized by a predominance of jobs in the retail and 
service sectors, a large in-commuting population, and an important tourism industry. Although 
Hurricane Ike took a heavy toll on Galveston in 2008, economic activities for the City of Gal-
veston are still highly dependent on the POG, the University of Texas Medical Branch (UTMB), 
American National Insurance Company Headquarters, Federal agencies, and the tourist indus-
try.  Interest in tourism activities is still a growing trend in the Galveston area (Galveston Cham-
ber of Commerce, 2010).  Over the last two decades the tourism industry has seen the largest 
increase from 7 percent in 1990 to 20 percent in 2008 (CDM, 2010). 
 
The POG is equipped with facilities to handle various cargo types including containers, dry and 
liquid bulk, break bulk, RO/RO (roll-on/roll-off of cargo), refrigerated and project cargoes.  The 
principal cargoes at the POG are agricultural products such as grains, vegetables, fruit, and 
commercial cargoes to include sulfur, timber, and various other building materials.  The Port 
also has a cruise-liner passenger terminal, and is the year-round homeport to two Carnival 
Cruise Line vessels. 
 
Prior to Hurricane Ike in 2008, U.S. Census estimates showed the City’s population was around 
52,821 people, though more current data from the 2008 Texas State Demographer shows the 
population was around 59,000 (CDM, 2010). As a result of the storm, as much as 20 percent of 



 

42 
 

the population was displaced reducing the number of persons living in the City to an estimated 
48,410 people.  The City had been growing at a slow annual rate of 0.4 percent from 2000 to 
2008; however, this growth has been largely outpaced by the rest of Galveston County whose 
annual growth rate was 5.5 times greater during the same period.  There are 22,695 households 
living in the City of Galveston. The City’s average household size is 2.2 and the average family 
size is 2.9.  These are slightly lower than the average household and family sizes of Galveston 
County, which are 2.6 and 3.2, respectively.  The 2008 median age of persons living in the City 
of Galveston and Galveston County was 36.5 and 36.2 years, respectively, compared to a me-
dian household income of $46,846 and $69,016. 
 
In the months preceding Hurricane Ike the unemployment rate had been steadily increasing due 
to broader economic conditions.  Immediately following the storm, unemployment spiked to 
9.7 percent. The damage forced many businesses to close and some employers have not returned 
to pre-storm capacity.  As of February 2010, 24,210 persons living in the City of Galveston 
were employed, which is an employment gain of 470 persons since 2005. Despite this, an in-
creasing unemployment rate, currently around 8.1 percent, persists due to the labor force in-
creasing faster than employment.  In addition, the City of Galveston currently supports an esti-
mated 35,000 jobs indicating that a significant number of jobs are being filled by people who 
do not live in the City. 
 
3.16 Environmental Justice (EJ) 
 
In compliance with Executive Order (EO) 12898, Federal Action to Address Environmental 
Justice in Minority and Low-Income Populations, an analysis was performed to determine 
whether the proposed project would have a disproportionately adverse impact on minority or 
low-income population groups in the vicinity of the project area.  Low-income persons are de-
fined as “a person whose household income is at or below the Department of Health and Human 
Services (HHS) poverty guidelines.” The 2008 HHS poverty guideline for a family of three is 
$17,163. This analysis consisted of determining characteristics of residential populations in the 
project area.   
 
The socio-economic characteristics of the City of Galveston compared to Galveston County are 
presented in Table 11.  Prior to Hurricane Ike in 2008, the City of Galveston had a population 
of 52,821 living in 22,695 households.  The racial makeup of the city was 67.5 percent White, 
20.3 percent African American, 0.9 percent Native American, 3.1 percent Asian, 6.1 percent 
other, and 2.1 percent from two or more races.  Of the total population, 28.0 percent were of 
Hispanic or Latino origin.  With the 2008 poverty threshold for a family of three at $17,163, 
the median family income in the City was 2.65 times the poverty threshold while in the County 
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was four times the poverty threshold.  Approximately 18 percent of families in the City live 
below the poverty line compared to 10 percent in the County (CDM, 2010). 
 
 

TABLE 9:  Socio-Economic Characteristics in the City of Galveston and Gal-
veston County from 1990 to 2008 

 
 City of Galveston  Galveston County 

 1990 2000 2006-2008  1990 2000 2006-2008 

Population 59,070 57,247 52,281  158,329 192,911 230,541 

Median Age --- 35.5 36.5  --- 35.9 36.2 

Households 24,157 23,842 22,695  57,294 70,941 84,225 

Average House-
hold Size 2.4 2.3 2.2  2.6 2.6 2.6 

Median Family 
Income $25,559 $34,049 $46,485  $35,413 $51,435 $69,016 

Families Below 
Poverty Level 20.0% 17.8% 18.4%  12.5% 10.1% 9.8% 

High School 
Graduate 9,448 9,249 9,143  29,127 33,389 41,042 

Bachelor’s De-
gree 4,331 4,897 5,518  12,670 18,827 25,849 

Source: CDM (2010) 
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3.17 Prime and Unique Farmlands 
 
Prime farmland soils are defined by the Secretary of Agriculture in 7 CFR, Part 657 (Federal 
Register, Vol. 43, No. 21) as those soils that have the best combination of physical and chemical 
characteristics for producing food, feed, forage, fiber, and oilseed crops. The soil quality, grow-
ing season, and moisture supply are available to economically produce sustained high yield of 
crops when treated and managed, including water management, according to acceptable farm-
ing methods. Some soils are considered prime farmland in their native state, and others are 
considered prime farmland only if they are drained or watered well enough to grow the main 
crops in the area.  
 
The project area consists of a deep-water navigation channel and adjacent marine industrial and 
commercial industries.  The proposed footprint of the channel deepening project does not in-
clude land or soil suitable for agricultural activities.  Based on the Soil Survey of Galveston 
County, Texas (Soil Conservation Service, 1988), soils within the Pelican Island PA are classi-
fied in the Ijam soil series, which consists of soils formed in materials dredged from bay and 
canals.  According Soil Survey Geographic Database (SSURGO) information acquired from 
the Natural Resources Conservation Service (NRCS) (2011), soils within the Ijam series are not 
considered prime farmlands.  Furthermore, Ijam soils are not suitable for crop production or 
pasture due to salinity (Soil Conservation Service, 1988).   
 
3.18 Recreational Resources 
 
Tourism is a major contributor to the project area economy.  Development of the area as a 
recreational area relates to its proximity to the population of the Houston-Galveston metropol-
itan area, its many miles of beaches, and favorable climate. Fishing and boating are the most 
important recreational activities in the project area. Other forms of recreation common to the 
area are water and jet skiing, surfing, bird watching, swimming, and beach combing (among 
others).  Many charter vessels are available along the docks in Galveston for those desiring deep 
sea or bay fishing, and several private and public marinas, boat launching ramps, bait camps, 
and yacht and sailing clubs are located in the vicinity of the project area. Major public recrea-
tional facilities include county parks, public beaches, Galveston Island State Park, and Seawolf 
Park on Pelican Island.  In 2007 alone, an estimated 5.4 million tourists visited the City of 
Galveston.  Through purchases on such travel-related expenses as lodging, dining, and enter-
tainment, tourists were directly responsible for spending more than $561 million in the City of 
Galveston in 2007, and tourism was directly responsible for approximately 9,300 jobs in the 
city (Angelou Economics, 2008). 
 
3.19 Roadways and Traffic 
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Major roadways within the project area include State Highway 87 (SH-87) and Highway 275, 
which directly service the POG.  SH-87 is a major local artery providing mainland access to 
the POG, the State Marine Highway Ferry system, and to communities such as Bolivar, Anau-
hac, and Beaumont via the ferry system.  Both roadways are used by commercial, tourist, and 
local traffic, and connect to Interstate Highway-46, a major corridor connecting Galveston 
Island directly to the City of Houston some 50 miles to the north, and to the Interstate system.  
 
Vehicular traffic consists of a mixture of local area and urban residents, commercial and in-
dustrial vehicles associated with the Port industries, and tourism. Various railway connections 
also serve the POG and the City of Galveston. 
 
3.20 Aircraft Wildlife Strikes   
 
A Memorandum of Agreement (MOA) was executed among the Federal Aviation Administra-
tion (FAA), the U.S. Air Force, the U.S. Army, EPA, USFWS, and the U.S. Department of 
Agriculture (USDA) to address the potential for aircraft-wildlife strikes throughout the United 
States, when considering proposed projects that may become an attractant to wildlife deemed 
hazardous to aircraft.  In accordance with the FAA Advisory Circular 150/5200-33B and the 
MOA with the FAA to address aircraft-wildlife strikes, the USACE must take into account 
whether features of a proposed project (e.g. dredged material placement, BU features, or miti-
gation) could increase these wildlife hazards.  The FAA recommends minimum separation cri-
teria for land-use practices that attract hazardous wildlife to the vicinity of airports.  These 
criteria include land uses that cause movement of hazardous wildlife onto, into, or across the 
airport’s approach or departure airspace or air operations area (AOA). 
 
These separation criteria include: 
 

Perimeter A:  For airports serving piston-powered aircraft, hazardous wildlife attractants 
must be 5,000 feet from the nearest AOA. 

 
Perimeter B:  For airport serving turbine-powered aircraft, hazardous wildlife attractants 
must be 10,000 feet from the nearest AOA. 

 
Perimeter C:   Five-mile range to protect approach, departure and circling airspace.  

 
The only airport in the near vicinity of the study area is the Scholes International Airport.  The 
study area and the existing Pelican Island PA meet the standard minimum separation criteria 
for Perimeters A and B surrounding the AOA of Scholes International Airport.  However, the 
study area and Pelican Island PA are both located within the 5-mile radius of the Scholes Inter-
national Airport approach, departure and circling airspace (Perimeter C).  While the Pelican 
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Island PA could pose potential attractant to wildlife deemed hazardous to aircraft (i.e. water-
fowl), it has been a long-time existing active upland confined PA used on a reoccurring basis 
for the placement of dredged material during routine maintenance dredging of the existing Gal-
veston Harbor Channel. 

4.0 ENVIRONMENTAL CONSEQUENCES 

4.1 Project Area 

This section provides a discussion of the environmental impacts associated with both the No-
Action and the Recommended Plan.  From an economic perspective, there are differences 
among the channel depths considered in the economic analysis in terms of the amount of mate-
rial to be placed.  However, from an environmental perspective, the types of impacts and the 
footprint would essentially remain the same.  Therefore, the impact analysis is limited to two 
alternatives, as all of the impacts are covered by the analysis of the 46-foot plan (the preferred 
plan). 

4.1.1 No-Action Alternative 

No construction activities would be associated with the No-Action Alternative.   The No-Ac-
tion Alternative is the continued maintenance of the existing -41-foot MLLW by 1085-foot 
wide channel segment extending between Station 20+000 and Station 22+571.  Maintenance 
dredging would continue to be approximately 648,000 cy about every 4 years.  Maintenance 
material would continue to be placed in the existing, designated upland confined Pelican Island 
PA.   

Under the No-Action Alternative, deeper draft vessels seeking access to the bulk cargo facilities 
at the far west end of the channel would continue to be constrained by channel depth, and would 
continue current practices of light-loading to access and depart these  facilities.  

4.1.2 Recommended Plan 

The Recommended Plan would involve deepening of the -41-foot MLLW portion of the cur-
rently authorized Galveston Harbor Channel between Station 20+000 and 22+571 to a depth 
of -46-feet MLLW plus two-feet of allowable over-depth and three-feet of advanced mainte-
nance; all material will be placed into the Pelican Island PA.  The bottom width of the pro-
posed channel extension would be reduced to 1,075 feet, consistent with the remainder of the 
existing -46-foot MLLW portion of the Galveston Harbor Channel.  The estimated mainte-
nance dredging for the Recommended Plan would be the same as the No-Action Alternative 
(i.e. 648,000 cy every 4 years) since shoaling rates at the project location are assumed to be 
the same. 
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Under the Recommended Plan, deeper draft vessels accessing bulk cargo facilities at the far 
west end of the channel would not be constrained by channel depth; as such the vessels could 
be more fully-loaded.  Thus, the Recommended Plan would provide for more efficient move-
ment of deep-draft vessels transporting commodities along the waterway to and from these 
facilities. 

4.2  Sea Level Rise 

Current USACE guidance was used to assess relative sea level change (RSLC) for this GHCE 
Feasibility Report.  USACE guidance (ER 1100-2-8162, December 2014 and Engineer Tech-
nical Letter (ETL) 1100-2-1, June 2014) specify the procedures for evaluating and incorporat-
ing climate change and relative sea level change into USACE planning studies and engineering 
design projects.  Utilizing the online sea level calculator referenced in ER 1100-2-8162, esti-
mates of future RSLC were determined (Table 6, section 3.3.1).   

4.2.1  No-Action Alternative 

The affects of RSLC (relative sea level change) would occur nearly uniformly throughout the 
bay, as the average sea level rise would be the same at various locations.  However, tidal am-
plitude would be altered, increasing over existing conditions in the upper reaches of Galveston 
Bay.  This is likely due to the decrease in energy lost to bottom friction caused by the increased 
water depth in the bay as sea level rises. 

If the highest rate of sea level rise occurs, much of the shoreline habitat of Galveston Bay may 
be altered.  Some of the potential impacts may include: 

• Present wetland areas would be largely inundated;
• New wetlands would only occur in areas where the shoreline is unaltered by bulkheads

or development;
• Increased tidal amplitude may result in increased current velocities, resulting in in-

creased erosion at the shoreline fringe;
• The increased depth may reduce the wind-wave shear at the bay bottom, and hence re-

duce the re-suspension of fine sediment.

Thus, under conditions of the highest rates of predicted RSLC, there would likely be consid-
erable impacts to the bay-wide environment.  However, if the eustatic rate of sea level rise is 
lower than the highest predicted rate, or if the rate of subsidence is decelerating relative to the 
historic rates observed at the tide gage, then many of the potential effects of RSLC discussed 
here would likely be mitigated.  
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Although the bay environment may be affected, RSLC will not contribute any significant im-
pacts on the actual project. Potential impacts include increased currents within the navigation 
channel and less re-suspension of sediment which could increase shoaling within the channel. 
However, these impacts will be minimal and there will be no significant difference between 
the No Action and the Recommended Plan.   

 
4.2.2  Recommended Plan 
 
No difference in water levels between the No Action and Recommended Plans is likely. Thus, 
the impacts of RSLC would be similar in nature and scope to those described for the No Action 
Plan.  RCLC is not expected to have a significant impact on dredging frequency, shoaling or 
ship handling. 
 
4.3 Tides and Salinity 

 
4.3.1 No-Action Alternative 
 
Under the No-Action alternative, tidal amplitude may increase in the bay as a result of increase 
overall water depth associated with RSLC (refer to Section 4.1).  With respect to salinity, 
hydrodynamic salinity studies show that the water column within the project area is well 
mixed, indicating that any salinity variation that may occur due to channel deepening is likely 
to be relatively small.  
 
4.3.2   Recommended Plan 
 
As stated under conditions of RSLC (Section 4.2.2), there would be relatively no difference 
in water levels between the No Action and Recommended Plans. Thus, tidal amplitude would 
remain unchanged under the Recommended Plan.  With respect to salinity, hydrodynamic 
salinity studies show that the water column within the project area is well mixed, indicating 
that any salinity variation that may occur due to channel deepening is likely to be relatively 
small.  
 
4.4 Vegetation  
 
4.4.1 No-Action Alternative 
 
Pelican Island Cell B is part of an active upland confined PA, While terrestrial plants, including 
invasive species like Chinese tallow and Brazilian pepper, tend to occur on disturbed lands such 
as PAs, the high salinity of dredged material sediments and the frequency of dredged material 
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placement on Pelican Island PA and related maintenance activities are deterrents to successful 
establishment of terrestrial vegetation.   
 
4.4.2  Recommended Plan 
 
No changes in the nature of dredged material, the frequency of dredged material placement, and 
the related maintenance activities will result from the implementation of the Recommended 
Plan.  Therefore, no impacts to terrestrial vegetation are anticipated. 
 
4.5 Aquatic Nuisance Species 
 
4.5.1 No-Action Alternative 
 
Vessel ballast water discharges or exchanges in coastal waters have the potential to introduce 
ANS.  To minimize this potential threat, all vessels calling on the POG must comply with es-
tablished USCG regulations that:  (1) require mandatory ballast water management practices 
for all vessels that operate in U.S. waters, (2) establish additional practices for vessels entering 
U.S. waters after operating beyond the extraterritorial economic zone, and (3) require the re-
porting and recordkeeping of ballasting operations by all vessels.   
 
4.5.2  Recommended Plan 
 
Deepening the existing channel would not result in an increase in the number of vessels, but 
would allow vessel operators and shippers already using the channel to fully realize the econ-
omies of scale of fully loaded vessels instead of light-loading cargo in response to channel 
depth constraints.  Therefore, the threat of introducing invasive aquatic species as a result of 
the channel deepening project is minimal. 

 
4.6 Wetlands and Aquatic Resources 
 
No wetlands or submerged aquatic vegetation exists in the project area.  Therefore, these re-
sources would not be impacted.  
 
4.6.1 No-Action Alternative 
 
No wetlands or submerged aquatic vegetation exists within the existing Galveston Harbor 
Channel.  The Pelican Island PA is an existing active upland confined PA. As a result of the 
consistent periodic placement of maintenance dredged material into the PA as well as other 
maintenance activities associated with management of the PA, no persistent stands of wetlands 
or submerged aquatic vegetation occur or are expected to establish within the cells of the PA.   
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4.6.2  Recommended Plan 
 
The No wetlands or submerged aquatic vegetation exists within the footprint of the propose 
Alternative. The frequency of dredged material placement and the related maintenance activi-
ties for the Recommended Plan would be the same as under the No Action Alternative. There-
fore, no impacts to wetlands or aquatic resources are anticipated. 
 
4.7 Marine Aquatic Resources 
 
4.7.1 No-Action Alternative 
 
Maintenance dredging of the existing -41-foot MLLW portion of the Galveston Harbor Channel 
routinely displaces approximately 81 acres of marine benthic channel bottom.  The benthic 
habitat within and adjacent to the channel is highly disturbed due to the frequency of mainte-
nance dredging operations and ship traffic.  Therefore, it is expected that productivity of bottom 
dwelling organisms in this area is quite low compared to the overall bay system (USACE, 1975; 
USACE 1987), as maintenance activities may disturb and remove small free-swimming and 
benthic marine organisms in the immediate vicinity of the dredging work that are caught by the 
dredge cutter head or pulled into the pipeline by the pump.  Most free-swimming organisms 
will not be impacted, since they are able to avoid the slow moving cutter head.  Limited recol-
onization of the benthic community between maintenance cycles is expected to occur since the 
substrate and other environmental parameters related to sediment distribution that in turn affect 
invertebrate distribution do not differ greatly between  maintenance cycles.  As such, impacts 
to the existing low quality marine benthic population that occurs during maintenance dredging 
is minor and temporary.   
 
4.7.2  Recommended Plan 
 
Based on cross sections of the existing channel template, deepening the project by 5 feet to a 
maximum depth of 46 feet MLLW would result in a reduction in the channel bottom width to 
1,075 feet, consistent with the remainder of the authorized channel project.  Most of the new 
work dredging would occur at the toe of the channel slope and would only increase the top 
width on each side by a maximum of 7 feet.  This increase in top width translates to around 0.8 
acre of impact to bay bottom. However, given variations in conditions of channel and elevations 
of the top of slope dredging will likely widen the side slopes between 4 and 7 feet, or between 
0.5 and 0.8 acre.  In addition, the current dock owners along the channel routinely dredge the 
berths adjacent to the channels, thus the bay bottom adjacent to the channel is also undergoing 
routine disturbance from channel maintenance and ship traffic as well as maintenance activities 
to keep the adjacent private berths at required depths. Thus any impacts to bay bottom as a 
result of construction would not be “new”, but would be among the cyclical recurring impacts 
that occur during maintenance of the channel and adjacent berths under the No-Action scenario.  
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Since, no new permanent effects to invertebrates and benthos would occur as a result of the 
project, no mitigation would be required for this alternative. 
 
4.8 Wildlife 
 
4.8.1 No-Action Alternative 
 
The existing navigation channel is located in a highly disturbed commercial port.  Mainte-
nance dredging of the existing channel results in temporary, minor disturbances to wildlife 
that may occur in the project area.  Channel deepening would occur within the footprint of the 
existing project, which undergoes periodic maintenance dredging activities.  Maintenance 
dredging produces disturbances similar to those expected from the work being proposed.  Any 
temporarily displaced wildlife would have suitable habitat immediately available to them in 
the project vicinity.  For these reasons, the proposed action is not expected to adversely affect 
wildlife. 
 
4.8.2  Recommended Plan 
 
Proposed dredging to deepen the channel would be undertaken in a highly disturbed commer-
cial area of an existing navigation channel. The proposed project would result in temporary, 
minor disturbances to wildlife in the project area during construction.  The channel deepening 
would occur within the footprint of the existing project, which undergoes periodic mainte-
nance dredging, and would produce disturbances similar to wildlife resources similar to those 
incurred by wildlife during maintenance dredging activities.  Temporarily displaced wildlife 
would relocate to available suitable habitat located immediately in the project vicinity as they 
do during routine maintenance dredging of the existing channel.  For these reasons, the pro-
posed action is not expected to adversely affect wildlife.  
 
4.9 Fisheries and Essential Fish Habitat 
 
4.9.1 No-Action Alternative 
 
Fish within the project vicinity would continue to avoid direct dredging impacts from contin-
ued maintenance dredging of the exiting channel by swimming away from the disturbance.  
While maintenance dredging would periodically increase turbidity levels in the estuarine wa-
ter column, these impacts would be minor in nature and of short duration, resulting in no 
adverse effects to EFH or fisheries. 
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4.9.2  Recommended Plan 
 
The impacts of construction dredging on fish would be similar to those experienced under the 
No-Action Alternative.  Fish within the project vicinity would swim out of the area avoid 
direct dredging impacts. Construction dredging to deepen the channel would result in tempo-
rarily increases in turbidity levels in the estuarine water column similar to levels experience 
during routine maintenance dredging.   These impacts would be minor in nature and of short 
duration, resulting in no adverse effects to EFH or fisheries. 
 
4.10 Threatened and Endangered Species 
 
4.10.1 No-Action Alternative 
 
Under the No-Action Alternative, no construction activities would occur and threatened and 
endangered species would not be affected.  Routine channel maintenance activities and place-
ment of dredged maintenance material within the existing active upland confined Pelican Island 
PA would continue to be where no suitable habitat exists for potential nesting sea turtles and 
piping plover.  Brown pelicans feeding or resting in or near the vicinity of the project are highly 
mobile and would relocate to nearby areas to avoid disturbance from maintenance activities.  
 
4.10.2  Recommended Plan 
 
Construction and placement activities for the proposed channel extension project are short-term 
(approximately 4 months) and would occur within the footprint of the existing channel project, 
which undergoes routine maintenance dredging and placement.  The routine maintenance ac-
tivities produce disturbances similar to those expected from the construction dredging and 
placement being proposed.  Construction dredging would be accomplished by hydraulic pipe-
line dredge, as opposed to hopper dredges that have the potential to impact sea turtles.  Place-
ment of dredged material would continue to be within the existing active upland confined Pel-
ican Island PA.  Brown pelicans feeding or resting in or near the vicinity of the project are 
highly mobile and would be able to relocate to nearby areas to avoid disturbance from construc-
tion activities.  
 
For these reasons, the Recommended Plan is not expected to impact any listed species or their 
critical habitat.  Therefore, no effect on any of the federally-listed species or their critical habitat 
is anticipated.   
 
4.11 Cultural Resources 
 
The proposed work was coordinated with the Texas State Historic Preservation Officer (SHPO).  
The SHPO concurred that the proposed channel deepening portion of the project would have 
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no effect on historic properties and that the proposed upland PA has no potential to effect his-
toric properties.  The construction contractor shall immediately stop all work in that area and 
notify the USACE Staff Archeologist should any cultural resources be discovered during con-
struction.  The USACE Staff Archeologist will coordinate any unanticipated discoveries with 
the SHPO, as necessary. 

4.12 Air Quality and Noise 

4.12.1 Air Quality 

4.12.1.1 No-Action Alternative 

No construction or new operating emission sources are associated with the No-Action Alterna-
tive.   

4.12.1.2 Recommended Plan 

Since the project is within an area classified as a “marginal” non-attainment area for ozone, an 
analysis was conducted based on the established criteria to determine if a formal air conformity 
analysis would be required.  The analysis focused on short-term direct emission impacts result-
ing from project construction.  

The analysis results indicate that short-term project construction emissions of both ozone pre-
cursors, NOx and VOC, would amount to 106.4 and 1.62 tons per year, respectively. Emissions 
of VOC from the proposed project construction are below the 100 ton per year de minimis 
emissions threshold and are thus exempt from a General Conformity Determination.  However, 
the NOx emissions generated from project construction would exceed the applicable de minimis 
threshold level of 100 tons per year.  As such, a Draft General Conformity Determination for 
NOx emissions has been prepared pursuant to General Conformity Rule (41 CFR 93, Subpart 
B) to demonstrate that the proposed Galveston Harbor Channel Extension Project would com-
ply with the requirements of the General Conformity Rule and would be in conformity with the 
SIP (Appendix D).  The General Conformity Determination will be completed during Precon-
struction Engineering and Design (PED) when the timing and design of the project is known. 

It is estimated that emissions from dredging and material placement activities would produce 
short-term impacts to air quality in the immediate vicinity of the project.  The duration of con-
struction activities, including dredging and placement of dredged material, would not exceed 4 
months.  For comparison to the SIP Area Source Emissions budget, the annual NOx emission 
rates estimated for the Galveston Harbor Channel Extension Project may be summarized in 
terms of tons per day and compared to the SIP emissions budget.  The daily NOx emissions for 
the Galveston Harbor Channel Extension Project non-road mobile equipment emissions would 
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be 1.2 tons per day, which represents less than two percent of the 64.53 tons per day SIP 2007 
daily Non-road Emissions Budget for NOx.    
 
Based on an evaluation of the proposed Galveston Harbor Channel Extension Project emissions, 
it is believed that the total emissions of NOx would result in a level of emissions that are well 
within the 2007 Non-road Mobile Emissions Budget in the most recently approved SIP revision.  
As the Galveston Harbor Channel Extension Project is not unusual in scope for an area like the 
HGB, it is anticipated that emissions from the project would be less than an increase of 10 
percent of the VOC and NOx emissions inventories for the entire HGB nonattainment area.  
Therefore, emissions from the activities subject to the USACE action are not considered re-
gionally significant for purposes of General Conformity.  Because of this, it is expected that 
emissions from the project construction would not:  
 

• Cause or contribute to new violation of any NAAQS in any area; 
• Increase the frequency or severity of any existing violation of any NAAQS in any 

area; or,  
• Delay timely attainment of any NAAQS or interim emission reductions or other mile-

stones in any area. 
 
4.12.2 Noise 
 
4.12.2.1 No-Action Alternative 
 
Under the No-Action Alternative, impacts related to noise would continue to be associated with 
periodic maintenance dredging and placement activities for the existing channel, primarily from 
the use of a cutterhead dredge (68 dBA).  These impacts would continue to be short term, lasting 
only the duration of the maintenance dredging event.   
 
4.12.2.2  Recommended Plan 
 
Noise impacts associated with proposed dredging and placement activities are expected to be 
short term and would be very similar to noise levels during current maintenance dredging by 
cutterhead dredge (68 dBA) for the existing channel.  No adverse impacts are anticipated for 
sensitive receptors in the project area vicinity. 
 
 4.13 WATER AND SEDIMENT QUALITY 
 
4.13.1 Water Quality 
 
4.13.1.1 No-Action Alternative 
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Under the No-Action Alternative, periodic maintenance dredging and placement activities for 
the existing Galveston Harbor Channel Project may result in elevated levels of suspended solids 
(TSS).  However these levels are expected to be similar to levels experienced at times in Gal-
veston Bay, which is often naturally turbid due to wind-induced re-suspension of bay sediments.  
Consequently, aquatic organisms are adapted to this type of disturbance.  Therefore, any such 
impacts from continued dredged material placement operations are expected to be minor and 
would be temporary, occurring only during the dredging period, which occurs about every four 
years for the existing project.  These impacts would continue to be short term, lasting only the 
duration of the maintenance dredging event. 
 
Elutriate data do not indicate that re-suspension of contaminants (e.g. heavy metals, polycyclic 
aromatic hydrocarbons, PCBs, pesticides and other organics) into the water column would re-
sult in water quality problems during maintenance dredging operations of the existing channel. 
 
4.13.1.2  Recommended Plan 
 
Dredged material from the proposed extension would be placed in Pelican Island, an upland 
confined PA.  The PA effluent would be decanted over a drop outlet structure, thereby control-
ling the release of suspended solids.  Discharge operations may result in elevated levels of TSS; 
however these levels are expected to be similar to levels experienced under the No-Action Al-
ternative during routine maintenance dredging of existing Galveston Harbor Channel Project.  
Any impacts from dredged material placement operations during project construction are ex-
pected to be minor and temporary, occurring only during the dredging period, which is expected 
to be about three months for the proposed project. 
 
As with the No-Action Alternative, any re-suspension of contaminants (e.g. heavy metals, pol-
ycyclic aromatic hydrocarbons, PCBs, pesticides and other organics) into the water column 
would not result in water quality problems during dredging operations in this project.   
 
The proposed dredged material placement plan has been evaluated with regard to the require-
ments of Section 404(b)(1) of the Clean Water Act (CWA)(Appendix F).  Water quality certi-
fication was requested and was received in a letter from the TCEQ in a letter dated 9 July 2013 
(Appendix B). 
 
4.13.2 Sediment Quality 
 
A comparison of sediment quality data with sediment quality screening guidelines together 
with toxicity and bioaccumulation assessments indicate that the sediments in the project vi-
cinity have been and continue to remain suitable for discharge.  Furthermore, the dredged 
material would be discharged into an upland confined PA.  Therefore, unacceptable adverse 
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impacts on sediment quality are not expected to result from dredged material discharge oper-
ations. 
 
4.14 Hazardous, Toxic, and Radioactive Waste 
 
Based on the findings of the HTRW survey, the probability of encountering contaminated 
sites or toxic substances during project construction is considered low.  Information compiled 
by this assessment indicates additional investigations are not warranted at this time. 
 
4.15 Socioeconomics 
 
4.15.1 No-Action Alternative 
 
Activities associated with the proposed project have the potential to create additional water-
borne commerce and temporary construction jobs, and jobs in related industries. Benefits as-
sociated with job creation could be manifested in increased economic output, and could in-
crease revenues for supplementing the local tax base within the City. 
 
4.15.2  Recommended Plan 
 
Proposed deepening of this Galveston Harbor Channel Extension to 46-feet to be consistent 
with the dimensions of the remainder of the channel would allow the POG  to more efficiently 
serve its tenants and customers by allowing the same number of existing vessels calling on 
the port facilities along the extension to be more efficiently (fully) loaded with cargo.  How-
ever, since only a few commodities are affected (e.g. barite and cement) no increase in infra-
structure and cargo handling facilities is anticipated.  
 
4.16 Environmental Justice (EJ) 
 
The minority and low-income populations living within the project area vicinity would not 
likely experience any adverse changes to the demographic, economic, or community cohesion 
characteristics within their neighborhoods, as a result of the proposed project.  Increased 
spending in the area generated by construction and related activities could temporarily boost 
the local economy, resulting in temporary job creation or preservation of jobs in the construc-
tion and service sectors.  Any newly created jobs would potentially be distributed among all 
groups equally. 
 
Therefore, proposed project activities are not expected to present a disproportionately adverse 
effect on EJ populations within the study area vicinity.  It is possible that proposed activities 
could positively impact EJ populations and other residents by increasing employment oppor-
tunities. 
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4.17 Prime and Unique Farmlands 
 
Prime or unique farmlands are not present in the project area; therefore, no impacts would 
occur to these resources. 
 
4.18 Recreational Resources 
 
Tourism and recreation, both large contributors to the economy, would not be impacted by the 
proposed channel deepening.  However, small recreational fishing vessels may be temporarily 
impacted due to temporary increases in turbidity levels and the presence of the dredge plat-
form in the channel. 
 
4.19 Roadways And Traffic 
 
4.19.1 No-Action Alternative 
 
Under the No-Action Alternative, roadway and railway infrastructure servicing the existing 
POG facilities is not planned, although period maintenance will likely occur.  Vehicular traffic 
would continue to consist of a mixture of local area and urban residents, commercial and 
industrial vehicles associated with the Port industries, and tourists. 
 
4.19.2  Recommended Plan 
 
Temporary increases in vehicular traffic resulting from commuting construction workers 
could occur.  These effects would be minor in nature.  No other infrastructure improvements 
related to roadways or traffic are planned as a result of the proposed project. 
 
4.20 Aircraft Wildlife Strikes   
 
The Pelican Island PA was evaluated to determine if the proposed action could increase wild-
life hazards to aircraft using Galveston Scholes Field International Airport, which is the only 
public use airport with a five-mile approach, departure, and circling radius of the project study 
area. 
 
Though the Pelican Island PA is a designated upland confined PA, at times during placement 
activities during the maintenance dredging cycle may provide shallow open water habitat for 
birds and wildlife species that pose a strike hazard to aircraft.  Proposed project would involve 
the use of Pelican Island PA for the one-time placement of construction material and the con-
tinued placement of maintenance dredged material from the Galveston Harbor Channel Ex-
tension, which would not result in a change in land use of the PA.  Therefore, the proposed 
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action is not expected to increase wildlife hazards to aircraft using the Galveston Scholes Field 
International Airport 
 
5.0 MITIGATION 
 
No impacts are expected to occur to natural resources or cultural resources as a result of the 
proposed project.  Therefore, no mitigation is needed for the proposed project activities.  This 
determination is consistent with the recommendations of the January 14, 2011 USFWS PAL 
for the Galveston Harbor Channel Extension (Appendix B).   
 
Impacts resulting from implementation of the Recommended Plan (i.e. -46-foot MLLW chan-
nel) would involve negligible impacts to very low quality bay bottom habitat comparable in 
type and magnitude to those experienced during routine maintenance that occurs for the existing 
channel template.  Based on cross sections of the existing channel template, deepening the pro-
ject to -46 feet MLLW would result in a reduced channel bottom width of 1,075 feet that is 
consistent with the remainder of the authorized Galveston Harbor Channel, which is currently 
at -46 feet MLLW.  Most of the new work dredging would occur across the bottom width chan-
nel and toe slope; the maximum increase the top width on each side would be 7 feet.  This 
increase in top width translates to around 0.8 acre of impact to bay bottom. However, given 
variations in conditions of channel and elevations of the top of slope dredging will likely widen 
the side slopes between 4 and 7 feet, or between 0.5 and 0.8 acre.  In addition, the current dock 
owners along the channel routinely dredge their berths, thus the bay bottom adjacent to the 
channel is also undergoing routine disturbance from channel maintenance and ship traffic as 
well as maintenance activities to keep the adjacent private berths at required depths.  Therefore, 
any impacts to bay bottom as a result of construction would not be “new”, but would be among 
the cyclical recurring impacts that occur during maintenance of the channel and adjacent berths.   
 
Similar impacts from the deepening of the Houston Ship Channel to 46-feet MLLW and wid-
ening to 460 feet, as well as deepening of the Galveston Harbor Channel to 46-feet MLLW (no 
widening) were discussed in the 1995 SEIS and 2007 LRR.  The NEPA documents for the now 
completed projects recognized that the bay bottom substrates (benthic habitat) within the foot-
print of the existing maintained channels that did not support oyster reef was of very low quality 
compared to natural bay bottom; as such, impacts to bay bottom within the existing channels 
were determined to be negligible and required no mitigation.  The Galveston Harbor Channel 
Extension involves deepening of only 2,571 feet linear feet of channel to be consistent with the 
bottom depth and dimensions of the recently constructed 46-foot MLLW project depth of the 
Galveston Harbor Channel.  The total area of impact for the Galveston Harbor Channel Exten-
sion is less than percent of the entire HGNC impact footprint, and no oyster reef is present in 
this extension.  
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6.0 CUMULATIVE IMPACTS  
 
Cumulative impacts are those impacts on the environment that result from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future ac-
tions, regardless of what agency or persons undertake such actions.  Cumulative impacts can 
result from individually minor but collectively significant actions taking place over a period 
of time.  Impacts include both direct effects (caused by the action and occurring at the same 
time and place as the action), and indirect effects (caused by the action but removed in distance 
and later in time, and reasonably foreseeable).   
 
The economy of port city of Galveston, Texas, is deeply rooted in tourism, commercial fish-
ing, and marine commerce.  As a result of a long history of continuing urbanization, industri-
alization, and commercialization, both land and water resources in the project vicinity have 
been extensively altered.  Past and present projects involving alterations of land and water 
within the vicinity Galveston Harbor Channel Project include extensive development and on-
going modification of private, commercial and POG docking facilities, rail yards and ship-
yards; development of cruise terminal facilities; construction and expansion of Texas A&M 
University at Galveston; and improvements to numerous restaurant and retail businesses along 
the waterfront.  Past alterations of the bay environment include the original construction and 
subsequent deepening of the Galveston Harbor Channel (Bolivar Roads to POG Pier 38) to -
46-feet MLLW as well as the construction, modification and maintenance of the nearby 
GIWW and Texas City and Houston Ship Channels.   
 
Reasonably foreseeable future projects in the vicinity of the project include improvements to 
infrastructure and the existing navigation channel, as well as expansion of commercial and 
industrial facilities along the navigation channel.  A few representative projects are listed be-
low. 

 
1) Galveston Harbor Channel Extension 
2) POG Dock Improvements (fill in slips at Pier 12 and 14 (Year 2011) 
3) Containership Terminal on Pelican Island 
4) Pelican Island Storage Terminal Expansion (Year 2011) 
5) Texas City Shoal Point Container Facility 
6) GIWW maintenance and modifications 

 
As a result of past and present activities, the proposed project template is within previously dis-
turbed areas of the authorized Galveston Harbor Channel project and associated docks.  From a 
NEPA standpoint, proposed project improvements would occur within an area that has undergone 
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extensive channel construction and maintenance dredging in the past as well as urban, industrial 
and commercial development.  As such, the area is considered a disturbed area with little to no 
vegetated shoreline and poor quality benthic and open water habitats compared to other areas 
of the open bay. 
 
Dredged material generated from the construction and maintenance of the Galveston Harbor Chan-
nel Extension project would be placed in the Pelican Island PA (see Figure 5), an existing upland 
confined placement area, and would not involve impacts to terrestrial and aquatic resources.  
Maintenance dredging frequency and volume requirements for the project remain unchanged from 
the existing authorized project. Any impacts associated with the proposed Galveston Harbor 
Channel Extension would involve only minor, temporary or short-term impacts during the du-
ration of project construction as discussed in Section 4.0 of this EA.   
 
The effects described are similar in nature and magnitude to the effects these resources have 
experienced during the recent deepening of 3.8 miles (Sta. 0+000 to 20+000) of the Galveston 
Harbor Channel from -41 feet MLLW to -46 feet MLLW, and to the effects they routinely 
experience and will continue to experience in association with ongoing routine maintenance 
dredging of the authorized Galveston Harbor Channel project and adjacent dock facilities. The 
project would temporarily displace fish and wildlife species and marine benthic organisms dur-
ing construction activities.  Mobile fish and wildlife species would relocate to nearby suitable 
habitat.  Much of the benthic substrate in the project footprint is poor quality disturbed habitat 
due to the construction and recurring maintenance dredging of the exiting Galveston Harbor 
Channel and docking facilities and ship traffic.  As such, impacts to the benthic population from 
construction of the project are considered negligible.  
 
The water column and water quality would be temporarily affected by turbidity during con-
struction activities, but no more than has occurred during construction of the existing -46-foot 
MLLW channel or its periodic maintenance.  While emissions from construction activities 
would exceed air quality standards, they are expected to conform to the SIP for air quality 
compliance (see Appendix D).  The Galveston Harbor Channel Extension would have long-
term beneficial impacts on the socioeconomics of tenants and customers in the project area by 
increasing cargo loading efficiency of the existing vessels calling on the port facilities along 
the extension.  
 
In conclusion, the anticipated adverse impacts of the proposed project to human health and the 
environment are minimal and would not significantly contribute to the cumulative effects of 
past, present and future projects within the project vicinity.  The result of the project would 
benefit the POG and its tenants and customers by increasing cargo loading efficiency of the 
existing vessels calling on the port facilities along the waterway.  
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7.0 COMPLIANCE WITH ENVIRONMENTAL LAWS AND REGULATIONS  
 
This EA has been prepared to satisfy the requirements of all applicable environmental laws 
and regulations, and has been prepared in accordance with the Council on Environmental 
Quality’s (CEQ) implementing regulations for the National Environmental Policy Act, 41 
CFR Parts 1500 – 1508, and USACE Regulation ER 200-2-2, Environmental Quality:  Pro-
cedures for Implementing NEPA.  Following is a list of applicable environmental laws and 
regulations that were considered in the planning of this project and the status of compliance 
with each: 
 
7.1 National Environmental Policy Act  
 
This EA has been prepared in accordance with CEQ regulations for implementing NEPA.  
The environmental and social consequences of the recommended plan have been analyzed in 
accordance with NEPA and disclosed in this document. 
 
7.2 Fish and Wildlife Coordination Act of 1958, as Amended 
 
The Recommended Plan is being coordinated with the USFWS and the Texas Parks and Wild-
life Department.  During the coordination process, the agencies provided information on fish 
and wildlife resources and planning input that was considered in the development of the pro-
ject.  In accordance with the Fish and Wildlife Coordination Act, the USFWS provided com-
ments and recommendations on the Recommended Plan in a Planning Aid Letter dated Janu-
ary 14, 2011 (Appendix B), which the District considered in formulating plans for avoiding 
and minimizing impacts to fish and wildlife.  
 
7.3 National Historic Preservation Act of 1966, as Amended 
 
Compliance with the National Historic Preservation Act of 1966, as amended, requires iden-
tification of all National Register of Historic Places (NRHP)-listed or NRHP-eligible proper-
ties/resources in the project area and development of mitigation measures for those adversely 
affected in coordination with the SHPO and the Advisory Council on Historic Preservation.  
This Recommended Plan was determined to be of such limited nature that it does not have the 
potential to cause effect on historic properties. The SHPO concurred with this determination 
by letter dated April 16, 2008 (Appendix B).  This project is in compliance with the National 
Historic Preservation Act pursuant to 36 CFR 800.3(a). 
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7.4 Coastal Barrier Improvement Act of 1990 
 
The Coastal Barrier Resources Act of 1982 established the John H. Chaffee Coastal Barrier 
Resources System to minimize the loss of human life, wasteful Federal expenditures, and dam-
age to fish, wildlife, and other natural resources associated with coastal barriers. The Coast 
Barrier Improvement Act of 1990 was enacted to reauthorize the Coastal Barrier Resources Act 
(CRBA) of 1982.  The act defines coastal barriers as “bay barriers, barrier islands, and other 
geological features composed of sediment that protect landward aquatic habitats from direct 
wind and waves.”  As part of the program, the Federal government discourages development 
on designated undeveloped coastal barriers by restricting certain Federal financial assistance, 
including USACE development projects.  The nearest CBRA zones are TX-03A and TX03AP 
located on Bolivar Peninsula approximately 3 miles southeast of the southern limit of the HSC, 
and TX-04 located on the mainland shoreline of Galveston Bay between the Texas City Dike 
and the Galveston Island Causeway.  The Recommended Plan is in compliance with the Coastal 
Barrier Improvement Act of 1990 as the project would not encourage coastal barrier develop-
ment and would only support previously existing development in areas outside of these desig-
nated resource areas.  
 
7.5 Magnuson-Stevens Fishery Conservation Management Act (MSFCMA) 
Congress enacted amendments to the MSFCMA in 1996 that established procedures for iden-
tifying EFH and required interagency coordination to further the conservation of federally-
managed fisheries.  Rules published by the NMFS (50 CFR 600.805 through 600.930) specify 
that any Federal agency that authorizes, funds or undertakes, or proposes to authorize, fund or 
undertake an activity that could adversely affect EFH be subject to the consultation provisions 
of the MSFCMA.  No significant impacts to living marine resources or EFH would occur as a 
result of implementing the Recommended Plan, therefore no mitigation is required.   
 
7.6 Coastal Zone Management Act of 1972 (CZMA) 
 
The CZMA requires that all land-use changes in the project area be conducted in accordance 
with approved state coastal zone management programs.  Any project that is located in, or that 
may affect land and water resources in the Texas coastal zone and that requires a Federal 
license or permit, or is a direct activity of a Federal agency, or is federally funded must be 
reviewed for consistency with the Texas Coastal Management Program (TCMP).  The pro-
posed action is within the coastal boundary defined by the TCMP.  The District has determined 
that the proposed project would not adversely impact these resource areas and that the pro-
posed activities are consistent with the goals and policies of the TCMP to the maximum extent 
practicable.  The District’s consistency review is included in Appendix G. 
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7.7 Endangered Species Act of 1973, as Amended 
 
The District coordinated this project with the USFWS and the NMFS under Section 7 of the 
ESA, regarding federally-listed threatened and endangered species or their habitat, of potential 
occurrence in the project area.  In the PAL dated January 14, 2011 (see Appendix B), the 
USFWS recommended that presence/absence surveys be conducted in suitable areas adjacent 
to Pelican Island and any necessary consultation procedures initiated with the USFWS pursu-
ant to Section 7 of the ESA to ensure that Piping plover are not inadvertently disturbed or 
harassed.   
 
The shorelines along the ship channel in the vicinity of the proposed deepening of the Galves-
ton Harbor Channel Extension project are predominantly bulk-headed and used by dock fa-
cilities  short stretches of shorelines having  shell hash substrates occur to a lesser extent in 
the project area in  areas such as that found at TAMUG Clipper dock area.  These areas are 
continuously disturbed by ongoing maintenance dredging activities, commercial shipping and 
recreational vessel traffic and other human activities making these areas unsuitable for piping 
plover. Any disturbance to the channel shorelines caused by the proposed deepening of the 
Galveston Harbor Channel Extension project would be of the same type and magnitude as 
experienced with the periodic maintenance dredging and placement into the Pelican Island PA 
associated with the authorized Federal project.  Therefore, the USACE has determined that 
proposed project will have no effect on piping plover and presence/absence surveys will not 
be necessary.    
 
Available information, investigations, and informal consultation with USFWS and NMFS have 
determined that the proposed project would not result in adverse impacts to any federally listed 
threatened or endangered species and no critical habitat is present in the project area.  A Bio-
logical Assessment (BA) was prepared describing potential impacts on these listed species (at-
tached as Appendix C).  The BA was coordinated with the USFWS and the NMFS for concur-
rence with the USACE finding that proposed project activities will have no effect on any fed-
erally-listed threatened or endangered species, or critical habitat.  
 
7.8 Clean Air Act of 1972, as Amended 
 
As required by the CAA, the EPA has promulgated the General Conformity Rule, which re-
quires that Federal agencies consult with State and local air quality regions to inform them of 
expected impacts of a Federal action and associated effects on their SIP emissions budget.  The 
project is located in Galveston County, Texas, which is a severe non-attainment area for the 8-
hour ozone standard. An analysis was conducted to determine if a formal air conformity analy-
sis would be required.  The results indicated that short-term construction emissions of both 
ozone precursors, NOx and VOC, would amount to 106.4 and 1.62 tons per year, respectively.  
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This indicates that NOx emissions exceed the threshold level of 25 tons per year.  As such, a 
Draft General Conformity Determination for NOx emissions has been prepared pursuant to 
General Conformity Rule (41 CFR 51.855) to demonstrate that the proposed Galveston Harbor 
Channel Extension Project would comply with the requirements of the General Conformity 
Rule and would be in conformity with the SIP (Appendix D).  A Final General Conformity 
Determination will be completed during PED when project timing and design are known.   

7.9 Clean Water Act of 1977, as Amended (CWA) 

The District evaluated the proposed action pursuant to Section 404(b)(1) of the CWA and this 
analysis is included in Appendix F.  A Joint Public Notice was issued with the TCEQ (Appen-
dix B).  The TCEQ is the state agency for issuing state water quality certifications pursuant to 
Section 401 of the CWA.  A copy of the state water quality certification is included in Appendix 
B. 

7.10 Executive Order 11990 – Protection of Wetlands 

The proposed action has been analyzed for compliance with EO 11990.  The project area does 
not contain wetlands, nor would wetlands outside the project area be affected by the project. 
Therefore, the proposed project is in compliance with this EO. 

7.11 Executive Order 12898 – Environmental Justice 

This Order directs Federal agencies to achieve EJ to the greatest extent practicable and per-
mitted by law, and consistent with the principles set forth in the report on the National Perfor-
mance Review.  Agencies are required to identify and address, as appropriate, disproportion-
ately high and adverse human health or environmental effects of its programs, policies, and 
activities on minority populations and low-income populations.  The proposed project would 
not have a disproportionate adverse impact on minority or low-income population groups 
within the project area. 

7.12 CEQ Memorandum Dated August 11, 1980 – Prime or Unique Farmlands 

Prime or Unique farmlands are not present in this project area. 

7.13 Executive Order 11988 Floodplain Management 

EO 11988 directs Federal agencies to evaluate the potential effects of proposed actions on 
floodplains.  Such actions should not be undertaken that directly or indirectly induce growth in 
the floodplain unless there is no practical alternative.  The recommended plan would not induce 
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increased flooding in developed areas and would not contribute to increased future flood dam-
ages, and would not induce further development.  
 
7.14 Migratory Bird Treaty Act (MBTA) 
 
This EO directs Federal agencies to increase their efforts under the MBTA, Bald and Golden 
Eagle Protection Acts, the Fish and Wildlife Coordination Act, the ESA of 1973, NEPA of 1969 
and other pertinent statutes as they pertain to migratory birds to avoid measurably negative take 
of migratory bird populations.  Channel deepening and placement activities would not impact 
migratory bird populations. 
 
7.15 Memorandum of Agreement Between the Federal Aviation Administration - Aircraft 
Wildlife Strikes   
 
A MOA was executed among the FAA, the U.S. Air Force, the U.S. Army, EPA, USFWS, and 
the USDA, with the intention to minimize wildlife risks to aviation and human safety, while 
protecting the Nation’s valuable environmental resources.  Pursuant to this MOA, Agencies 
should not construct projects within a specified distance of airports that may become an attract-
ant to wildlife deemed hazardous to aircraft.  Scholes International Airport on Galveston Island 
is located within a 5-mile radius of the proposed project area.  However, channel deepening and 
placement activities would not become an attractant to wildlife or migratory bird populations 
that would impact aircraft. 
 
7.16 Invasive Species, Executive Order 13112 
 
EO 13112 directs Federal Agencies to, within Administration budgetary limits, prevent the in-
troduction of invasive species; detect and respond rapidly to and control populations of such 
species in a cost-effective manner; monitor invasive species populations accurately and relia-
bly; provide for restoration of native species and habitat condition in ecosystems that have been 
invaded; conduct research on invasive species and develop technologies to prevent introduction 
and provide for environmentally sound control of invasive species; and promote public educa-
tion on invasive species and the means to address them.  Because of the frequency of dredged 
material placement on Pelican Island PA and the containment and treatment of ship’s ballast 
water, the threat of proliferating the introduction or establishment of invasive species in land or 
water areas of the project vicinity is minimal. 
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8.0 CONCLUSIONS 

The proposed project would not result in significant impacts to the human environment; there-
fore, preparation of an EIS is not required.  The following specific conclusions summarize the 
findings of the EA, as detailed in the environmental analyses in Section 4.0: 

• Aquatic habitat would be temporarily affected during the construction activities; these im-
pacts represent minor impacts to the environment.

• No terrestrial habitats would be affected by the recommended modifications to the channel,
though terrestrial areas within the confined upland PA would be affected.

• Fish and invertebrates may be affected locally in the project area during construction ac-
tivities, but the impacts would be minor and temporary.

• The project would have no effect on threatened or endangered species.
• Historic properties or recorded archeological sites would not be affected by the proposed

action.
• Emissions from construction activities exceed air quality standards but are expected to

conform to the SIP for air quality compliance.
• Implementation of the proposed action would not result in any permanent noise impacts;

noise levels produced during construction would be similar to those experienced during
regular channel maintenance.

• There would be no long-term impacts to water quality from the proposed activities.
• There would be no hazardous and/or toxic waste impacts from the proposed action.
• There would be minor, temporary impacts to recreational resources during the construction

period, but no long-term impacts.
• No significant or adverse impacts to environmental resources are expected to occur as a

result of implementation of the proposed project. No adverse cumulative impacts to envi-
ronmental resources are expected as a result of project implementation.

• The USACE finds that the proposed action is in compliance with the TCMP.

9.0 PUBLIC INVOLVEMENT, REVIEW, AND COORDINATION 

A Notice of Availability (NOA) for the Environmental Assessment, Galveston Harbor Chan-
nel Extension, Post-Authorization Change Report was released on 10 May, 2013.  This public 
notice was made available to solicit public views and concerns regarding the tentatively rec-
ommended channel improvements and the Draft General Conformity Determination (DGCD).  
Documents were made available for review and comment for a period of 30 days from 10 
May to 10 June, 2013.  The PACR was never finalized due to the Houston-Galveston 
Navigation Channel 902 limit exceedance.  However, in February 2016 a new Federal Cost 
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Share Agreement (FCSA) was signed and the study was resumed under Section 216 of the 
Flood Control Act (FCA) of 1970.  Comments on the DEA were used to evaluate the impacts 
of alterna-tives and to identify a plan that is socially and environmentally acceptable. 

The Environmental Assessment (EA) was coordinated with the U.S. Fish and Wildlife 
Service, National Marine Fisheries Service, and other Federal, state, and local agencies.  A list 
of agencies with whom activities were coordinated is provided in the NOA in Appendix 
E. Comments were received only from EPA, NMFS, and TPWD.  Agency correspondence 
and USACE response to comments is found in Appendix B.  The Galveston Harbor Channel 
Extension Project is very limited in scope, non-controversial, and affects only a previously 
deepened and regularly maintained channel.  No further public review is planned.   



 

68 
 

10.0 LITERATURE CITED  

Angelou Economics.  2008. Galveston Island Tourism Economic Impact Analysis.   
 
Berger, R. C., R. T. McAdory, W. D. Martin, and J. H. Schmidt. 1995a.  Houston- Galveston 

Navigation Channels, Texas Project, Report 3, Three-Dimensional Hydrodynamic 
Model Verification. Technical Report HL-92-7.  Vicksburg, MS: U.S. Army Engineer, 
Waterways Experiment Station. 

 
Berger, R.C, R. T. McAdory, J. H. Schmidt, W. D. Martin, and L. H. Hauck.  1995b.  Hou-

ston-Galveston Navigation Channels, Texas Project, Report 4, Three- Dimensional 
Numerical Modeling of Hydrodynamics and Salinity.  Technical Report HL-92-7. 
Vicksburg, MS: U.S. Army Engineer, Waterways Experiment Station. 

 
Blair, W.F.  1950.  The biotic provinces of Texas. Texas Journal of Science 2:93–117. 
 
Buchman, M. F.  1999.  NOAA Screening Quick Reference Tables, NOAA HAXMAT Re-

port 99-1.  Coastal Protection and Restoration Division, National Oceanic and Atmos-
pheric Administration, Seattle WA.  12pp. 

CDM. 2010.  City of Galveston Comprehensive Housing Market Study, Final Report. 
 
CEC Environmental Exchange.  2004.  Research to begin on wind farm and bird collisions:  

CEC News Letter, February 2004. http://www.cechouston.org/newslet-
ter/2004/nl_02-04/windfarm.html.  Accessed July 15, 2010. 

 
Espey Houston Associates.  1992.  Underwater Investigations, Houston-Galveston Navigation 

Channels, Texas Project; Galveston, Harris, Liberty, and Chambers Counties, Texas.  
 
Galveston Bay National Estuary Program.  2008.  Seafood Safety for Galveston Bay, 

Galveston Bay National Estuary Program, Fish and Shellfish Consumption Advisory 
for Galveston Bay: ADV-35.  http://www.gbep.state.tx.us/hot-topics/seafood-
safety.asp.  Accessed July 15, 2010. 

Galveston Bay Estuary Program.  2011.  The Quiet Invasion:  A Guide to Invasive Species of 
the Galveston Bay Area.  http://www.galvbayinvasives.org/.  Accessed June 1, 2011. 

_______.  1992. 

Gould, F.W.  1975.  The Grasses of Texas.  Texas A&M University Press, College Station. 

Intergovernmental Panel on Climate Change (IPCC)  2007  Climate Change 2007: Synthesis 
Report, Contribution of Working Groups I, II, and III to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change  [Core Writing Team Pachauri, 
R.K and Reisinger, A. (eds)].  IPCC, Geneva, Switzerland, 104 p. 

 

http://www.cechouston.org/newsletter/2004/nl_02-04/windfarm.html
http://www.cechouston.org/newsletter/2004/nl_02-04/windfarm.html
http://www.gbep.state.tx.us/hot-topics/seafood-safety.asp
http://www.gbep.state.tx.us/hot-topics/seafood-safety.asp
http://www.galvbayinvasives.org/


 

69 
 

National Oceanic and Atmospheric Administration (NOAA).  2010.  Mean Sea Level Trend 
8771460 Galveston Pleasure Pier 21, Texas.  http://tidesandcur-
rents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8771460.     Accessed January 5, 
2011 

 
National Marine Fisheries Service. 2013. Endangered and Threatened Species and 

Critical Habitats under the Jurisdiction of the NOAA Fisheries Service – Texas. 
http://sero.nmfs.noaa.gov/pr/endangered%20species/spe-
cieslist/PDF2012/Gulf%20of%20Mexico.pdf. Accessed April 2, 2013. 
 

National Response Center (NRC).  2008.  http://www.nrc.uscg.mil.  Accessed April 7, 2009. 
 
National Research Council (NRC)  1987.  Responding to changes in sea level: engineering 

implications.  Commission of Engineering and Technical Systems, National Research 
Council, National Academy Press, Washington, D.C. 

 
Natural Resources Conservation Service (NRCS).  2011.  SSURGO (Soil Survey Geographic 

Database) for Galveston County, Texas, Natural Resources Conservation Service, U.S. 
Dept. of Agriculture.  http://soildatamart.nrcs.usda.gov/.  Accessed January 5, 2011. 

 
Nelson, D. A. and E. J. Pullen.  1988.  Environmental Considerations in Using Beach 
          Nourishment for Dredged Material Placement. Pages 113-128 in Lazor, R. L. and R. 

Medina, eds.  1990.  Beneficial Uses of Dredged Material: Proceedings of the Gulf 
Coast Regional Workshop, U. S. Army Corps of Engineers, Washington, D.C. Tech-
nical Report D-90-3. 

Pattillo, M.E., T.E. Czapla, D.M. Nelson, and M.E. Monaco.  1997.  Distribution and abun-
dance of fishes and invertebrates in Gulf of Mexico estuaries, Volume II: Species life 
history summaries.  ELMR Rep. No. 11. NOAA/NOS SEA Division, Silver Spring, 
MD.  377 p. 

PBS&J.  2007.  Galveston Harbor and Channel, Contaminant Assessment, Galveston County, 
Texas.  PBS&J Document No. 070067. Austin, Texas. 

 
Purdy, E.G.  1964.  Sediments as Substrates, in Approaches to Paleoecology, John                  

Wiley Publishers, New York, N.Y. 
 
Sanders, H.L.  1958.  Benthic Studies in Buzzards Bay, Animal-Sediment Relation-                   

ships, Limnology and Oceanography, vol. 3, no. 3, pp. 246-258. 
 
Sheridan, P.  2000.  Seagrass Restoration in the Galveston Bay Estuary. National Marine 

Fisheries Service, Galveston, Texas.  http://gbep.tamug.tamu.edu/mysearchx.html.  
Accessed September 24, 2011. 

 
Soil Conservation Service (SCS) (now the NRCS).  1988.  Soil Survey Map of Galveston, 

County, Texas. 

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8771450
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8771450
http://sero.nmfs.noaa.gov/pr/endangered%20species/specieslist/PDF2012/Gulf%20of%20Mexico.pdf
http://sero.nmfs.noaa.gov/pr/endangered%20species/specieslist/PDF2012/Gulf%20of%20Mexico.pdf
http://soildatamart.nrcs.usda.gov/
http://gbep.tamug.tamu.edu/mysearchx.html


 

70 
 

 
Texas Commission on Environmental Quality.  2008a.  www.tceq.state.tx.us/assets/pub-

lic/complilance/monops/water/08twqi/2008_basin24.pdf.  Accessed December 21, 
2010. 

 
_______.  2008b.  www.tceq.state.tx.us/assets/public/complilance/monops/wa-

ter/08twqi/2008_sources.pdf.  Accessed December 21, 2010. 
 
_______. 2008c.  www.tceq.state.tx.us/assets/public/complilance/monops/wa-

ter/08twqi/2008_303d.pdf.  Accessed December 21, 2010. 
 
Texas Department of State Health Services.  2010a. Classification of Shellfish Harvesting Ar-

eas of Galveston Bay.  http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassi-
ficationMaps/Galveston10.pdf  Accessed December 21, 2010. 

 
_______.  2010b. Classification of Shellfish Harvesting Areas of West Galveston Bay.  

http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassifica-
tionMaps/West%20Galveston10.pdf.  Accessed December 21, 2010. 

 
_______. 2008.  Fish and Shellfish Consumption Advisory ADV-35.  

http://www.dshs.state.tx.us/seafood/PDF2/FishConsumptionAdviso-
ryBaNNews/ADV-35_signed.pdf.  Accessed July 8, 2008. 

 
Texas Parks and Wildlife Department.  2011. Texas Parks and Wildlife Department Endan-

gered Species List – Chambers County, Texas. http://gis2.tpwd.state.tx.us/Re-
portServer$GIS_EPASDE_SQL/Pages/ReportViewer.aspx?%2fReport+Pro-
ject2%2fReport5&rs:Command=Render&county=Galveston.  Accessed January 17, 
2013. 

 
The Nature Conservancy of Texas. 2009. Texas City Prairie Preserve. http://www.na-

ture.org/wherewework/northamerica/states/texas/preserves/texascity.html.  Accessed 
February 18, 2009. 

 
Törnqvist, T.E., Bick, S.J., van der Borg, K., and de Jong, A.F.M., 2006, How stable is the 

Mississippi Delta?: Geology, v. 34, p. 697–700, doi: 10.1130/G22624.1. 
 
United States Coast Guard (USCG).  2011a.  Aquatic Nuisance Species. 

http://www.uscg.mil/hq/cg5/cg522/cg5224/ans.asp.  Accessed February 7, 2011.  
 
          . 2011b.  Ballast Water Management. 

http://www.uscg.mil/hq/cg5/cg522/cg5224/bwm.asp  Accessed February 7, 2011.  
 
USACE.  2008. USACE Sea Turtle Data Warehouse http://www.el.erdc.usace.army.mil/sea-

turtles/species.cfm.  Accessed July 15, 2010. 
 

http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_basin24.pdf
http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_basin24.pdf
http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_sources.pdf
http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_sources.pdf
http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_303d.pdf
http://www.tceq.state.tx.us/assets/public/complilance/monops/water/08twqi/2008_303d.pdf
http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassificationMaps/Galveston10.pdf
http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassificationMaps/Galveston10.pdf
http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassificationMaps/West%20Galveston10.pdf
http://www.dshs.state.tx.us/seafood/MapsPDF/ShellfishClassificationMaps/West%20Galveston10.pdf
http://www.dshs.state.tx.us/seafood/PDF2/FishConsumptionAdvisoryBaNNews/ADV-35_signed.pdf
http://www.dshs.state.tx.us/seafood/PDF2/FishConsumptionAdvisoryBaNNews/ADV-35_signed.pdf
http://gis2.tpwd.state.tx.us/ReportServer$GIS_EPASDE_SQL/Pages/ReportViewer.aspx?%2fReport+Project2%2fReport5&rs:Command=Render&county=Galveston
http://gis2.tpwd.state.tx.us/ReportServer$GIS_EPASDE_SQL/Pages/ReportViewer.aspx?%2fReport+Project2%2fReport5&rs:Command=Render&county=Galveston
http://gis2.tpwd.state.tx.us/ReportServer$GIS_EPASDE_SQL/Pages/ReportViewer.aspx?%2fReport+Project2%2fReport5&rs:Command=Render&county=Galveston
http://www.nature.org/wherewework/northamerica/states/texas/preserves/texascity.html
http://www.nature.org/wherewework/northamerica/states/texas/preserves/texascity.html
http://www.uscg.mil/hq/cg5/cg522/cg5224/ans.asp
http://www.uscg.mil/hq/cg5/cg522/cg5224/bwm.asp
http://www.el.erdc.usace.army.mil/seaturtles/species.cfm
http://www.el.erdc.usace.army.mil/seaturtles/species.cfm


 

71 
 

USACE 1987.  Final Feasibility Report and Environmental Impact Statement, Galveston Bay 
Area Navigation Study. Volume I, Main Report.  U.S. Army Corps of Engineers, Gal-
veston District, Galveston, Texas. 

 
______.  1975.  Final Environmental Statement, Maintenance Dredging, Gulf Intracoastal 

Waterway, Texas Section, Main Channel and Tributaries. U.S. Army Engineer Dis-
trict, Galveston, Texas 

 
U.S. Fish and Wildlife Service. 2013. U.S. Fish and Wildlife Service Endangered 

Species List – Galveston County, Texas. 
http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm 
Accessed January 17, 2013. 

 
United States Environmental Protection Agency (USEPA).  2007.  Approval and Promulga-

tion of State Implementation Plans; Texas; Discrete Emission Credit Banking and 
Trading Program.  http://www.epa.gov/fedrgstr/EPA-AIR/2006/September/Day-
06/a7414.htm.  Accessed December 21, 2010. 

 
Ward, G.E., and N.E. Armstrong.  1992.  Ambient Water and Sediment Quality of Galveston 

Bay:  Present Status and Historical Trends.  Prepared for the Galveston Bay National 
Estuary Program, Publication GBNEP-22.  Center for Research in Water Resources.  
University of Texas at Austin.  August. 

 
White, W.A., T.R. Calnan, R.A. Morton, R.S. Kimble, T.G. Littleton, J.H. McGowen, H.S.           

Nance, and K.E. Schmedes.  1985.  Submerged Lands of Texas, Galveston-                 
Houston Area:  Sediments, Geochemistry, Benthic Macroinvertebrates, and As-              
sociated Wetlands, Bureau of Economic Geology, Austin, Texas.

http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm
http://www.epa.gov/fedrgstr/EPA-AIR/2006/September/Day-06/a7414.htm
http://www.epa.gov/fedrgstr/EPA-AIR/2006/September/Day-06/a7414.htm


 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Appendix A 
 
 

Houston-Galveston Navigation Channels Supplemental 
Environmental Impact Statement Record of Decision 



 

A-1 
 

Environmental Impact Statement Record of Decision  



 

A-2 
 



 

A-3 
 

  



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Agency Coordination 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















































































 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

Biological Assessment 
 



BIOLOGICAL ASSESSMENT 
FOR 

GALVESTON HARBOR CHANNEL EXTENSION 
FEASIBILITY STUDY 

HOUSTON-GALVESTON NAVIGATION 
CHANNELS, TEXAS 

U.S. ARMY CORPS OF ENGINEERS, GALVESTON DISTRICT 
GALVESTON, TEXAS 

JUNE 2016 

1.0 INTRODUCTION 

1.1 PURPOSE OF THE BIOLOGICAL ASSESSMENT 

This Biological Assessment (BA) has been prepared to fulfill the U.S. Army Corps 
of Engineers’ (USACE), Galveston District requirements as outlined under Section 7(c) of 
the Endangered Species Act (ESA) of 1973, as amended. The Federal action requiring this 
assessment is the proposed deepening improvements to the Galveston Harbor Channel, 
Galveston County, Texas. The Galveston Channel Navigation Project was part of an earlier 
study for improving the deep-draft navigation channels within the Galveston Bay area, au-
thorized by a resolution of the House Committee on Public Works in October, 1967.  The 
project sponsor is the Port of Galveston. 

This BA evaluates the potential impacts of proposed deepening improvements to 
federally-listed threatened and endangered species identified by NMFS and the USFWS. 
Species included in this BA (Table 1) were identified from lists obtained from databases 
managed by the USFWS and NMFS (USFWS, 2016; NMFS, 2016).  Additional protected 
species are listed by the Texas Parks and Wildlife Department as potentially occurring in 
Galveston County. However, these additional species are not covered in this BA as they 
are not federally-listed species. 

The bald eagle was removed from the Federal list of threatened and endangered 
species. However, this species maintains Federal protection under the Migratory Bird 
Treaty Act, and the Bald and Golden Eagle Protection Act (64 Federal Register [FR] 
164:46542–46558; 72 FR 130:37346– 37372). The brown pelican was also delisted (50 
CFR 1759443-59472) and is protected under the Migratory Bird Treaty Act and the Lacey 
Act. 



 

 
 

  
 
1.2 DESCRIPTION OF THE PROPOSED PROJECT AND HABITATS 
 

The Galveston Channel Navigation Project is located on the upper Texas coast at 
the mouth of Galveston Bay in Galveston County, Texas.  Galveston Channel is part of a 
complex of navigation channels running from offshore through Galveston Bay known as 
the Houston Galveston Navigation Channels (HGNC).  Major channels include the Gal-
veston Bay Entrance Channel from offshore, Bolivar Roads between Bolivar Peninsula and 
Galveston Island, the Houston Ship, Texas City, and Galveston Harbor Channels, and the 
Gulf Intracoastal Waterway. The Galveston Harbor Channel branches off the Galveston 
Bay Entrance Channel providing entry to the Port of Galveston.  It extends in an east-west 
direction from Bolivar Roads between Galveston and Pelican Islands for about four miles 
(Figure 1).  The project area includes the eastern end of Galveston Island and Pelican Island 
adjacent to the channel.  Galveston Island is a low-lying barrier island two miles off the 
Texas coast, approximately 50 miles southeast of Houston, Texas.  

 
 The current depth of the terminal 2,571 feet of the Galveston Harbor Channel is -
41 feet mean low tide (MLLW), and its width is 1,085 feet. Proposed channel improve-
ments to this terminal section of the channel would consist of deepening the channel to a 
depth of 46-feet MLLW; channel side slopes would continue remain at the existing to be 
1V:3H (1 foot vertical and 3 feet horizontal) so that the associated width of the terminal 
section of the channel would be reduced to 1,075 feet (Figures 2 and 3). The proposed 
modifications to this terminal segment of the channel would then be consistent existing 
dimensions of the remainder of the Galveston Harbor Channel, which was recently deep-
ened to -46 feet MLLW in early 2011. The deepening would originate near Port of Galves-
ton Pier-38 at Station 20+000, continuing westward towards Pelican island Bridge and 
ending at Station 22+571. Advanced maintenance and allowable over-depth would remain 
at the current requirement of 3 feet and 2 feet, respectively, such that the maximum channel 
depth following periodic maintenance would not exceed -51 feet MLLW.    

 
Channel dredging to 46 feet deep would generate 513,800 cubic yards of new work 

material, consisting of primarily firm to stiff clays of high plasticity, which would be placed 
along the north perimeter of Cell B of the existing upland, confined Pelican Island place-
ment area (PA).   The potential for beneficial use was examined but it was not the least cost 
placement option, compared to upland placement. Therefore, it was not considered eco-
nomically feasible and will not be utilized. 
 
 



 

 
 

 
 
FIGURE 1:  Houston-Galveston Navigation Channels Reach Designations and Project 

Area. 
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FIGURE 3:  Typical Cross Section of Recommended 46-foot Depth Extension within 
Galveston Harbor Channel. 
 
 

 
 
 
 
No ocean disposal is proposed for new work dredged material placement. Future 

maintenance material from the proposed project would also be placed in the existing Peli-
can Island PA.   The construction period for the new work dredging and placement would 
be approximately 4 months.   
 
2.0 SPECIES DESCRIPTIONS 
 
Of the species listed in Table 1, only the brown pelican, and the loggerhead and Kemp’s 
Ridley sea turtles are likely to occur in the vicinity of, or in areas adjacent to, the project.  
While suitable habitat for piping plover and red knot occurs along the sandy beach shore-



 

 
 

lines of the Gulf of Mexico and some dredged material islands along the GIWW in Gal-
veston County, these species are not likely to occur in the vicinity of the project due to lack 
of suitable habitat. The shorelines along the Galveston Harbor Channel in the vicinity of 
the proposed deepening of the Galveston Harbor Channel Extension project predominantly 
consist of bulkheads and dock facilities; very small, short stretches of shorelines having 
shell hash substrates occur to a lesser extent in the project area in  areas such as that found 
at TAMUG Clipper dock area.  These areas are continuously disturbed by ongoing mainte-
nance dredging activities, commercial shipping and recreational vessel traffic and other 
human activities making these areas unsuitable for piping plover and red knot. Any dis-
turbance to the channel shorelines caused by the proposed deepening of the Galveston Har-
bor Channel Extension project would be of the same type and magnitude as experienced 
with the periodic maintenance dredging and placement into the Pelican Island PA associ-
ated with the authorized Federal project. Other species listed on Table 1 are not likely to 
occur in the vicinity of the project due to lack of suitable habitat or known range limits. 
There is no designated critical habitat for any of the listed species within the project area. 
Of the protected species, only the brown pelican is known to have regular occurrence in 
the project area vicinity. Species descriptions follow below. 
 
2.1 BROWN PELICAN 
 

The brown pelican is a common bird of Texas coastal and near-shore areas and they 
occur in the project area. Foraging or resting area in bay waters in the vicinity of the project 
may become less attractive during construction because of increased noise and human ac-
tivity, but the habitat would not be destroyed. 
 
2.2 SEA TURTLES 
 
Green sea turtle. The green sea turtle was historically the most abundant sea turtle in Texas. 
Over harvesting and destruction of nesting habitat brought about a rapid decline, although 
this species can still be found on the seagrass meadows of the lower Laguna Madre. This 
species is most likely to occur in the southern bays of Texas where clear water and seagrass 
and algal beds are more abundant. It is not likely to occur along the upper Texas coast or 
in the project area. 

 
Hawksbill sea turtle. This turtle is extremely rare in Texas coastal waters and is not 

expected to be present in the project area. 
 
Kemp's ridley sea turtle. The Kemp’s ridley sea turtle migrates along the coast of 

Texas and is probably the most common sea turtle in Texas bays. It frequently enters bays 
to feed on shrimp, crab, and other invertebrates. This species is found in Galveston Bay 
and may be present in waters in the vicinity of the project. 

 
Leatherback sea turtle. The leatherback turtle is rare along the Texas coast. It is a 

pelagic species that tends to keep to deeper offshore waters where it feeds primarily on 
jellyfish. There are no known aggregation sites or feeding areas in the project area and the 
species is not expected to be present. 



 

 
 

 
Loggerhead sea turtle. The loggerhead sea turtle frequents the temperate waters of 

the continental shelf along the Atlantic coast and Gulf of Mexico, where it forages around 
rocks, coral reefs, and shellfish beds. Sub-adults also commonly enter Texas bays, lagoons, 
and estuaries. This species may be present in bay waters in the vicinity of the project. 

 
3.0 EFFECTS OF THE PROPOSED ACTION ON LISTED SPECIES 
 

The following sections provide the findings of Galveston District and species-spe-
cific avoidance, minimization, and conservation measures that support the effect determi-
nations presented. Effect determinations are presented using the language of the ESA: 

 
•   No effect - the proposed action will not affect a federally-listed species or critical hab-

itat; 
 
•   May effect, but not likely to adversely affect - the project may affect listed species and/or 

critical habitat; however, the effects are expected to be discountable, insignificant, or 
completely beneficial; or 

 
•   Likely to adversely affect - adverse effects to listed species and/or critical habitat may 

occur as a direct result of the proposed action or its interrelated or interdependent ac-
tions, and the effect is not discountable, insignificant, or completely beneficial. Under 
this determination, an additional determination is made whether the action is likely to 
jeopardize the continued survival and eventual recovery of the species. 



 

 
 

Table 1 
Federally-Listed Threatened and Endangered Species for 

Galveston County, Texas 
 

Common Name Scientific Name Listing Status1 

  USFWS2 NMFS3 

  INVERTEBRATES    
elkhorn coral 
lobed star coral 

Acropora palmata 
Orbicella annularis 

NA 
NA 

T 
T 

mountainous star coral Orbicella faveolata NA T 
boulder star coral Orbicella franksi NA T 
 
REPTILES 

   

green sea turtle Chelonia mydas T T 
hawksbill sea turtle Eretmochelys imbricata E E 
Kemp's ridley sea turtle Lepidochelys kempii E E 

  leatherback sea turtle Dermochelys coriacea E E 
loggerhead sea turtle Caretta caretta T T 
 
BIRDS 

   

Attwater’s greater prairie-chicken Tympanuchus cupido attwateri E NA 
  red knot Calidris canutus rufa T NA 

piping plover Charadrius melodus T w/ CH NA 
 
MAMMALS 

   

West Indian manatee Trichechus manatus E w/ CH NA 
finback whale Balaenoptera physalus NA E 

  humpback whale Megaptera novaengliae NA E 
  sei whale Balaenoptera borealis NA E 

sperm whale Physeter macrocephalus NA E 
1E = Endangered; T = Threatened; w/ CH = with Federally Designated Critical Habitat; NA = Not Applicable 
 

2USFWS, 2016.  http://ecos.fws.gov/tess_public/reports/species-by-current-range-county?fips=48167 
 
3NOAA/NMFS, 2016.  http://sero.nmfs.noaa.gov/protected_resources/section_7/threatened_endangered/Doc-
uments/texas.pdf 
 



 

 
 

3.1 BROWN PELICAN 
 

Foraging brown pelicans are common along the Texas coast and may be found in 
the project area. However, no nesting sites are located in the project area. Although the 
waters surrounding the project area may be used by pelicans for feeding or resting, these 
birds are highly mobile and are able to relocate to avoid disturbance from construction 
activities. Although there may be disturbance of feeding and displacement during construc-
tion, these are localized activities that would not negatively affect this species' feeding, 
nesting, or resting activities overall. We conclude that the project will have no effect on 
the brown pelican. 
 
3.2 SEA TURTLES 
 

It is unlikely that leatherback and hawksbill sea turtles would occur in the project 
area due to their scarcity.  Green sea turtles most likely occur in the southern bays of Texas 
where clear water and seagrass and algal beds are more abundant.  Turtles that may occur 
in bay waters near the project area include the Kemp's ridley and loggerhead sea turtles.  
The proposed project involves dredging activities within the Galveston Harbor Channel.  
However, these activities would be accomplished by hydraulic pipeline dredge, as opposed 
to hopper dredges that may impact sea turtles.  Placement of dredged material would be in 
an existing upland confined PA where no suitable habitat exists for potential nesting turtles.  
Therefore, the project will have no effect on sea turtles. 
 
4.0 COORDINATION 
 

Information provided on fish and wildlife resources has been considered in the 
development of the project, through a USFWS Planning Aid Letter (PAL) dated January 
14, 2011 (Appendix B).  In the PAL, the USFWS recommended that presence/absence 
surveys be conducted in suitable areas adjacent to Pelican Island and any necessary con-
sultation procedures initiated with the Service pursuant to Section 7 of the Endangered 
Species Act to ensure that Piping plover are not inadvertently disturbed or harassed.   

 
The shorelines along the ship channel in the vicinity of the proposed deepening 

of the Galveston Harbor Channel Extension project are predominantly bulk-headed and 
used by dock facilities, though they may occur to a lesser extent as shell hash substrates 
in a few areas such as that found at TAMUG Clipper dock area.  These areas are contin-
uously disturbed by ongoing maintenance dredging activities, commercial shipping and 
recreational vessel traffic and other human activities making these areas unsuitable for 
piping plover. Any disturbance to the channel shorelines caused by the proposed deepen-
ing of the Galveston Harbor Channel Extension project would be of the same type and 
magnitude as experienced with the periodic maintenance dredging and placement into the 
Pelican Island PA associated with the authorized Federal project.  Therefore, the USACE 
has determined that proposed project will have no effect on piping plover and pres-
ence/absence surveys will not be necessary.    
 
 



 

 
 

5.0 CONCLUSIONS 
 

Construction and placement activities for the proposed channel extension project 
are short-term (approximately 4 months) and would occur within the footprint of the exist-
ing channel project, which undergoes routine maintenance dredging and placement.  The 
routine maintenance activities produce disturbances similar to those expected from the con-
struction dredging and placement being proposed.  For these reasons, the proposed action 
is not expected to impact any listed species or their critical habitat identified in this BA. 
Therefore, no effect on any of the federally-listed species or their critical habitat is antici-
pated. 
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U.S. Fish & Wildlife Service 

IPaC Trust Resources Report 
 
 

 

NAME 

GHCE 
 

LOCATION 

Galveston County, Texas 
 

IPAC LINK 
https://ecos.fws.gov/ipac/project/ 
CSLQP-KBZYN-FCHMI-CM7A7-PG44ZQ 

 

 
 

 
 

U.S. Fish & Wildlife Service Contact Information 
Trust resources in this location are managed by: 
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Texas Coastal Ecological Services Field Office 
Endangered Species 
Proposed, candidate, threatened, and endangered species are managed by the 
Endangered Species Program of the U.S. Fish & Wildlife Service. 
 

This USFWS trust resource report is for informational purposes only and 
should not be used for planning or analyzing project level impacts. 

For project evaluations that require USFWS concurrence/review, please return to 
the IPaC website and request an official species list from the Regulatory Docu-
ments section. 
 
Section 7 of the Endangered Species Act requires Federal agencies to "request 
of the Secretary information whether any species which is listed or proposed to 
be listed may be present in the area of such proposed action" for any project that 
is conducted, permitted, funded, or licensed by any Federal agency. 

A letter from the local office and a species list which fulfills this require-
ment can only be obtained by requesting an official species list either from 
the Regulatory Documents section in IPaC or from the local field office di-
rectly. 

The list of species below are those that may occur or could potentially be af-
fected by activities in this location: 

Birds 
Attwater's Greater Prairie-chicken  Tympanuchus cupido attwateriEndangered 

CRITICAL HABITAT 
No critical habitat has been designated for this species. http://ecos.fws.gov/tess_public/profile/species-

Profile.action?spcode=B00O 

Piping Plover  Charadrius melodus     Threatened 
CRITICAL HABITAT 
There is final critical habitat designated for this species. 

http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B079   

Red Knot  Calidris canutus rufa      Threatened 
CRITICAL HABITAT 
No critical habitat has been designated for this species. 

http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0DM 
 
 
 
 

http://www.fws.gov/endangered/
http://www.fws.gov/endangered/laws-policies/section-7.html
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B00O
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B00O
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B079
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0DM


 

 
 

 
 

Mammals 
West Indian Manatee  Trichechus manatus    Endangered 

CRITICAL HABITAT 
There is final critical habitat designated for this species. http://ecos.fws.gov/tess_public/profile/species-

Profile.action?spcode=A007 

Reptiles 
Hawksbill Sea Turtle  Eretmochelys imbricate    Endangered 

CRITICAL HABITAT 
There is final critical habitat designated for this species. http://ecos.fws.gov/tess_public/profile/species-

Profile.action?spcode=C00E 

Kemp's Ridley Sea Turtle  Lepidochelys kempii   Endangered 
CRITICAL HABITAT 
No critical habitat has been designated for this species. http://ecos.fws.gov/tess_public/profile/species-

Profile.action?spcode=C00O 

Leatherback Sea Turtle  Dermochelys coriacea   Endangered 
CRITICAL HABITAT 
There is final critical habitat designated for this species. http://ecos.fws.gov/tess_public/profile/species-

Profile.action?spcode=C00F 

Loggerhead Sea Turtle  Caretta caretta    Threatened 
CRITICAL HABITAT 
There are both final and proposed critical habitat designated for this species. 

http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=C00U 

 

Critical Habitats 
This location overlaps all or part of the critical habitat for the following species: 
 
Piping Plover  Charadrius melodus 

Final designated critical habitat http://ecos.fws.gov/tess_public/profile/speciesProfile.ac-
tion?spcode=B079#crithab 
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http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=C00F
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APPENDIX D 

Draft General Air Conformity Determination 
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APPENDIX E 

Notice of Availability for the Environmental Assessment, Galveston 
Harbor Channel Extension, Post-Authorization Change Report,  

Galveston County, Texas 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

Evaluation of Section 404(b)(1) Guidelines 



F-1 

EVALUATION OF SECTION 404(b)(1) GUIDELINES 
(SHORT FORM) 

PROPOSED PROJECT:  Galveston Harbor Channel Extension 
Project, Feasibility Study, Galveston County, Texas. 

Yes No* 

1. Review of Compliance (230.10(a)-(d))
A review of the proposed project indicates that: 

a. The placement represents the least environmentally damaging practicable alternative and,
if in a special aquatic site, the activity associated with the placement must have direct ac-
cess or proximity to, or be located in the aquatic ecosystem, to fulfill its basic purpose (if
no, see section 2 and information gathered for EA alternative).

X 

b. The activity does not appear to:

1) Violate applicable state water quality standards or effluent standards prohibited
under Section 307 of the Clean Water Act; X 

2) Jeopardize the existence of federally-listed endangered or threatened species or
their habitat; and X 

3) Violate requirements of any federally-designated marine sanctuary (if no, see sec-
tion 2b and check responses from resource and water quality certifying agencies). X 

c. The activity will not cause or contribute to significant degradation of waters of the U.S.
including adverse effects on human health, life stages of organisms dependent on the
aquatic ecosystem, ecosystem diversity, productivity and stability, and recreational, aes-
thetic, an economic values (if no, see values, Section 2)

X 

d. Appropriate and practicable steps have been taken to minimize potential adverse impacts
of the discharge on the aquatic ecosystem (if no, see Section 5) X 

Not Appli-
cable 

Not Signif-
icant Significant* 

2. Technical Evaluation Factors (Subparts C-F)
(where a ‘Significant’ category is checked, add explanation below.)

a. Physical and Chemical Characteristics of the Aquatic Ecosystem
(Subpart C)

1) Substrate impacts X 
2) Suspended particulates/turbidity impacts X 
3) Water column impacts X 
4) Alteration of current patterns and water circulation X 
5) Alteration of normal water fluctuation/hydroperiod X 
6) Alteration of salinity gradients X 

b. Biological Characteristics of the Aquatic Ecosystem (Subpart D)
1) Effect on threatened/endangered species and their habitat X 
2) Effect on the aquatic food web X 
3) Effect on other wildlife (mammals, birds, reptiles and am-
phibians) 

X 



 

F-2 
 

 Not Appli-
cable 

Not Signif-
icant 

 
Significant* 

2.  Technical Evaluation Factors (Subparts C-F) 
(where a ‘Significant’ category is checked, add explanation below.)    

c.  Special Aquatic Sites (Subpart E)    
1) Sanctuaries and refuges X   
2) Wetlands X   
3) Mud flats X   
4) Vegetated shallows X   
5) Coral reefs X   
6) Riffle and pool complexes X   

d.  Human Use Characteristics (Subpart F)    
1) Effects on municipal and private water supplies X   
2) Recreational and Commercial fisheries impacts  X  
3) Effects on water-related recreation  X  
4) Aesthetic impacts  X  
5) Effects on parks, national and historical monuments, national 
seashores, wilderness areas, research sites, and similar preserves X   

 
 

  

3.  Evaluation of Dredged or Fill Material (Subpart G)  
a.  The following information has been considered in evaluating the biological availability of possible 

contaminants in dredged or fill material (check only those appropriate):  

1) Physical characteristics X 
2) Hydrography in relation to known or anticipated sources of contaminants    
3) Results from previous testing of the material or similar material in the vicinity of the project X 

4) Known, significant sources of persistent pesticides from land runoff or percolation  
5) Spill records for petroleum products or designated (Section 311 of Clean Water Act) hazardous 
substances   X 

6) Other public records of significant introduction of contaminants from industries, municipalities 
or other sources  X 

7) Known existence of substantial material deposits of substances that could be released in harm-
ful quantities to the aquatic environment by man-induced discharge activities  X 

8) The material to be placed in the water consists of sand and rock.  The material is considered to 
be exempt from contaminant testing.  

List appropriate references: 
 
 

 



 

F-3 
 

 Yes No 

b.  An evaluation of the appropriate information in 3a above indicates that there is reason to 
believe the proposed dredge or fill material is not a carrier of contaminants, or that levels 
of contaminants are substantively similar at extraction and placement sites and not likely 
to degrade the placement sites, or the material meets the testing exclusion criteria. 

X 

 

 
 

 

4.  Placement Site Delineation (230.11(f)) 
a.  The following factors as appropriate, have been considered in evaluating the placement site (check only those appro-
priate): 

1) Depth of water at placement site  
2) Current velocity, direction, and variability at placement site  

3) Degree of turbulence   
4) Water column stratification  

5) Discharge vessel speed and direction  
6) Rate of discharge X 

7) Fill material characteristics (constituents, amount, and type of material, settling velocities) X 
8) Number of discharges per unit of time X 

9) Other factors affecting rates and patterns of mixing (specify)  
List appropriate references: 

1) not applicable 
 

 Yes No 
b.  An evaluation of the appropriate factors in 4a above indicates that the placement site 

and/or size of mixing zone are acceptable. X  
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 Yes No 

5.  Actions to Minimize Adverse Effects (Subpart H)   
All appropriate and practicable steps have been taken, through application of recommenda-

tions of 230.70-230.77 to ensure minimal adverse effects of the proposed discharge. X 
 

List actions taken: 

1) The placement area (PA) to be used is an existing upland confined PA disposal site 
that has been used previously for dredged material discharge for the Galveston Harbor 
Channel.  

 
 

 Yes No* 

6.  Factual Determination (230.11)   
A review of appropriate information as identified in items 2-5 above indicates that there is 

minimal potential for short- or long-term environmental effects of the proposed discharge 
as related to: 

 
 

a.  Physical substrate at the placement site (review Sections 2a. 3, 4, and 5 above) X  
b.  Water circulation, fluctuation and salinity (review Sections 2a. 3, 4, and 5) X  

c.  Suspended particulates/turbidity (review Sections 2a. 3, 4, and 5) X  
d.  Contaminant availability (review Sections 2a. 3, and 4) X  

e.  Aquatic ecosystem structure and function (review Sections 2b and c, 3, and 5) X  
f.  Placement site (review Sections 2, 4, and 5) X  

g.  Cumulative impacts on the aquatic ecosystem X  
h.  Secondary impacts on the aquatic ecosystem X  

 
 

7.  Evaluation Responsibility 
a. This evaluation was prepared by:        Andrea Catanzaro 

Position:            Environmental Lead/Biologist 
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Texas Coastal Management Program Consistency Determination 
 



 

 

COMPLIANCE WITH GOALS AND POLICIES - SECTION 501.25(a)-(f) 
DREDGING AND DREDGED MATERIAL DISPOSAL AND PLACEMENT 

 
 

GALVESTON HARBOR CHANNEL EXTENSION 
GALVESTON COUNTY, TEXAS  

 
 

Section 501.25 Dredging and Dredged Material Disposal and Placement 
 
(a) Dredging and the disposal and placement of dredged material shall avoid and otherwise 
minimize adverse effects to coastal waters, submerged lands, critical areas, coastal shore 
areas, and Gulf beaches to the greatest extent practicable.  The policies of this subsection 
are supplemental to any further restrictions or requirements relating to the beach access and 
use rights of the public.  In implementing this subsection, cumulative and secondary adverse 
effects of dredging and the disposal and placement of dredged material and the unique char-
acteristics of affected sites shall be considered. 
 
Compliance: Material dredged from the Galveston Harbor Channel Extension will be 
taken from the existing channel footprint.  Dredged material will be pumped by pipe-
line and hydraulic pipeline dredge to Pelican Island Placement Area (PA), an existing 
confined, upland PA.  All critical areas, shore areas, and Gulf beaches are avoided. 
 
 (1) Dredging and dredged material disposal and placement shall not cause or contrib-
ute, after consideration of dilution and dispersions, to violation of any applicable surface 
water quality standards established under subsection (f) of this section. 
 
Compliance:  There are no contaminants in the project area based analysis of water 
and sediment quality data as presented in Sections 3.13 and 4.8 of the Environmental 
Assessment for this project.  No water quality standards will be violated by this project. 
 
 (2)  Except as otherwise provided in subparagraph (D) of this paragraph, adverse ef-
fects on critical areas from dredging and dredged material disposal or placement shall be 
avoided and otherwise minimized, and appropriate and practicable compensatory mitiga-
tion shall be required, in accordance with subsection (h) of this section. 
 
Compliance:  Material dredged from the Galveston Harbor Channel Extension will be 
performed within the existing channel footprint.  Dredged material will be pumped by 
pipeline and hydraulic pipeline dredge to Pelican Island PA, an existing confined, up-
land PA.  All critical areas will be avoided.   
 
 (3)  Except as provided in subparagraph (D) of this paragraph, dredging and the dis-
posal and placement of dredged material shall not be authorized if: 
 



 

 

  (A) there is a practicable alternative that would have fewer adverse effects on 
coastal waters, submerged lands, critical areas, coastal shore areas, and Gulf beaches, so 
long as that alternative does not have other significant adverse effects; 
 
Compliance:  All channel deepening alternatives fall within the existing federally-main-
tained channel footprint, and, thus, involve the same degree of minor temporary im-
pacts to affected resources.   Placement alternatives involving beneficial use (BU) of 
dredged material to create tidal marsh were considered, but costs for implementing BU 
alternatives were several times in excess of the base placement plan.  
 
  (B) all appropriate and practicable steps have not been taken to minimize ad-
verse effects on coastal waters, submerged lands, critical areas, coastal shore areas, and 
Gulf beaches; or 
 
Compliance:  All practicable steps, including upland placement to the extent practica-
ble, utilization of existing PAs, and minimum channel footprint to meet the project 
needs have been taken to minimize adverse affects on these resources. 
 
  (C) significant degradation of critical areas under subsection (h)(1)(G)(v) of 
this section would result. 
 
Compliance: Critical areas are avoided and degradation of such areas is not anticipated 
as a result of the proposed project.   
 
 (4) A dredging or dredged material disposal or placement project that would be pro-
hibited solely by application of subparagraph (C) of this paragraph may be allowed if it is 
determined to be of overriding importance to the public and national interest in light of eco-
nomic impacts on navigation and maintenance of commercially navigable waterways. 
 
Compliance:  Dredging and placement is not precluded by paragraph (C), as noted 
above. 
 
(b) Adverse effects from dredging and dredged material disposal and placement shall be 
minimized as required in paragraph (1) of this subsection.  Adverse effects can be minimized 
by employing the techniques in this paragraph where appropriate and practicable. 
 
Compliance:  Adverse effects of dredging and dredged material placement as described 
in this EA have been minimized as described under "Compliance" for paragraph (1) 
of this subsection.  The project has been cited and sized to optimize plan performance 
while minimizing environmental impacts and cost. 
 
 (1) Adverse effects from dredging and dredged material disposal and placement can 
be minimized by controlling the location and dimensions of the activity.   Some of the ways 
to accomplish this include: 
 
  (A) locating and confining discharges to minimize smothering of organisms; 



 

 

  (B) locating and designing projects to avoid adverse disruption of water inun-
dation patterns, water circulation, erosion and accretion processes, and other hydrodynamic 
processes; 
  (C)  using existing or natural channels and basins instead of dredging new 
channels or basins, and discharging materials in areas that have been previously disturbed 
or used for disposal or placement of dredged material; 
  (D)  limiting the dimensions of channels, basins, and disposal and placement 
sites to the minimum reasonably required to serve the project purpose, including allowing 
for reasonable overdredging of channels and basins, and taking into account the need for 
capacity to accommodate future expansion without causing additional adverse effects; 
  (E) discharging materials at sites where the substrate is composed of material 
similar to that being discharged; 
   (F)  locating and designing discharges to minimize the extent of any plume and   
otherwise control dispersion of material; and 
  (G)avoiding the impoundment or drainage of critical areas. 
 
Compliance:  Construction and maintenance dredging for the deepening project will 
be performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island 
PA, which is an existing confined, upland PA used for maintenance dredging of the 
existing project.  Impacts to benthic marine organisms during construction and mainte-
nance will be minor and temporary. No impoundment or drainage of critical areas will 
occur.  No new channel are required to access the existing PA. 
 
 (2)  Dredging and disposal and placement of material to be dredged shall comply with 
applicable standards for sediment toxicity.  Adverse effects from constituents contained in 
materials discharged can be minimized by treatment of or limitations on the material itself.  
Some ways to accomplish this include: 
  (A)  disposal or placement of dredged material in a manner that maintains 
physicochemical conditions at discharge sites and limits or reduces the potency and availa-
bility of pollutants; 
  (B)  limiting the solid, liquid, and gaseous components of material discharged; 
  (C) adding treatment substances to the discharged material; and  
  (D) adding chemical flocculants to enhance the deposition of suspended partic-
ulates in confined disposal areas,  
 
Compliance:  There are no contaminants in the project area based analysis of water 
and sediment quality data as presented in Sections 3.13 and 4.8 of the Environmental 
Assessment for this project.   
 
 (3)  Adverse effects from dredging and dredged material disposal or placement can be 
minimized through control of the materials discharged.  Some ways of accomplishing this 
include:  

(A)  use of containment levees and sediment basins designed, constructed, and 
maintained to resist breaches, erosion, slumping, or leaching; 



 

 

(B)  use of lined containment areas to reduce leaching where leaching of chem-
ical constituents from the material is expected to be a problem; 

(C) capping in-place contaminated material or, selectively discharging the 
most contaminated material first and then capping it with the remaining material; 

 (D)  properly containing discharged material and maintaining discharge sites 
to prevent point and nonpoint pollution; and 

(E)  timing the discharge to minimize adverse effects from unusually high water 
flows, wind, wave, and tidal actions. 
 
Compliance:  Dredged material will be placed in an existing confined upland PA (Peli-
can Island PA) with properly maintained levees, that is currently used for maintenance 
material placement for the existing Federal project. 
 
 (4) Adverse effects from dredging and dredged material disposal or placement can be 
minimized by controlling the manner in which material is dispersed.  Some ways of accom-
plishing this include: 
 

(A)  where environmentally desirable, distributing the material in a thin layer; 
(B)  orienting material to minimize undesirable obstruction of the water current 

or circulation patterns; 
(C)  using silt screens or other appropriate methods to confine suspended par-

ticulates or turbidity to a small area where settling or removal can occur; 
(D)  using currents and circulation patterns to mix, disperse, dilute, or other-

wise control the discharge; 
(E) minimizing turbidity by using a diffuser system or releasing material near 

the bottom; 
(F)  selecting sites or managing discharges to confine and minimize the release 

of suspended particulates and turbidity and maintain light penetration for organisms; and 
(G) setting limits on the amount of material to be discharged per unit of time or 

volume of receiving waters. 
 
Compliance:  Dredged material will be placed in an existing confined upland PA (Peli-
can Island PA) with properly maintained levees, that is currently used for maintenance 
material placement for the existing Federal project.  Any effluent from Pelican Island 
PA will be controlled to minimize the introduction of Total Suspended Solids (TSS) into 
the receiving water. 
 
 (5)  Adverse effects from dredging and dredged material disposal or placement opera-
tions can be minimized by adopting technology to the needs of each site. Some ways of ac-
complishing this include: 
 

(A)  using appropriate equipment, machinery, and operating techniques for ac-
cess to sites and transport of material, including those designed to reduce damage to critical 
areas; 

(B)  having personnel on site adequately trained in avoidance and minimization 
techniques and requirements; and 



 

 

(C)  designing temporary and permanent access roads and channel spanning 
structures using culverts, open channels, and diversions that will pass both low and high 
water flows, accommodate fluctuating water levels, and maintain circulation and faunal 
movement. 
 
Compliance:  All dredging will be accomplished by a hydraulic pipeline dredge from 
the water.  Dredged material will be placed in the Pelican Island PA, an existing con-
fined upland PA with properly maintained levees that is currently used for maintenance 
material placement for the existing Federal project.  The Pelican Island PA can be ac-
cessed by land-based equipment without damaging critical areas. 
 
 (6) Adverse effects on plant and animal populations from dredging and dredged mate-
rial disposal or placement can be minimized by: 
 

(A)  avoiding changes in water current and circulation patterns that would in-
terfere with the movement of animals; 

(B)  selecting sites or managing discharges to prevent or avoid creating habitat 
conducive to the development of undesirable predators or species that have a competitive 
edge ecologically over indigenous plants or animals; 

(C)  avoiding sites having unique habitat or other values including habitat of 
endangered species; 

(D)  using planning and construction practices to institute habitat development 
and restoration to produce a new or modified environmental state of higher ecological value 
by displacement of some or all of the existing environmental characteristics; 

(E)   using techniques that have been demonstrated to be effective in circum-
stances similar to those under consideration whenever possible and, when proposed devel-
opment and restoration techniques have not yet advanced to the pilot demonstration stage, 
initiating their use on a small scale to allow corrective action if unanticipated adverse effects 
occur; 

(F)  timing dredging and dredged material disposal or placement activities to 
avoid spawning or migration seasons and other biologically critical time periods; and 

(G) avoiding the destruction of remnant natural sites within areas already af-
fected by development. 
 
Compliance: Construction and maintenance dredging for the deepening project will be 
performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island 
PA, which is an existing confined, upland PA used for maintenance dredging of the 
existing Federal project.  Coordination with the U.S. Fish and Wildlife Service 
(USFWS) under the Fish and Wildlife Coordination Act, and the USFWS and the Na-
tional Marine Fisheries Service, under the requirements of the Endangered Species Act, 
was implemented.  No impacts to endangered species or their critical habitats are an-
ticipated.  Impacts to benthic marine organisms during construction and maintenance 
will be minor and temporary. 
 



 

 

 (7)  Adverse effects on human use potential from dredging and dredged material dis-
posal or placement can be minimized by: 
 

(A)  selecting sites and following procedures to prevent or minimize any poten-
tial damage to the aesthetically pleasing features of the site, particularly with respect to 
water quality; 

(B)  selecting sites which are not valuable as natural aquatic areas; 
(C)  timing dredging and dredged material disposal or placement activities to 

avoid the seasons or periods when human recreational activity associated with the site is 
most important; and 

(D)  selecting sites that will not increase incompatible human activity or require 
frequent dredge or fill maintenance activity in remote fish and wildlife areas. 
 
Compliance: No new PAs are proposed.  All construction and maintenance material 
will be discharged directly into the Pelican Island PA, which is an existing confined, 
upland PA used for maintenance dredging of the existing Federal project.   
 
 (8)  Adverse effects from new channels and basins can be minimized by locating them 
at sites: 
 

(A)  that ensure adequate flushing and avoid stagnant pockets; or 
(B)  that will create the fewest practicable adverse effects on CNRAs from ad-

ditional infrastructure such as roads, bridges, causeways, piers, docks, wharves, transmis-
sion line crossings, and ancillary channels reasonably likely to be constructed as a result of 
the project; or 

(C)  with the least practicable risk that increased vessel traffic could result in 
navigation hazards, spills, or other forms of contamination which could adversely affect 
CNRAs; 

(D)  provided that, for any dredging of new channels or basins subject to the 
requirements of §501.15 of this title (relating to Policy for Major Actions), data and infor-
mation on minimization of secondary adverse effects need not be produced or evaluated to 
comply with this subparagraph if such data and information is produced and evaluated in 
compliance with §501.15(b)(1) of this title (relating to Policy for Major Actions). 
 
Compliance:  Construction and maintenance dredging for the deepening project will 
be performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island 
PA, which is an existing confined, upland PA used for maintenance dredging of the 
existing Federal project.  No new PAs are being proposed. 
 
(c)  Disposal or placement of dredged material in existing contained dredge disposal sites 
identified and actively used as described in an environmental assessment or environmental 
impact statement issued prior to the effective date of this chapter shall be presumed to comply 
with the requirements of paragraph (a) of this subsection unless modified in design, size, use, 
or function. 
 



 

 

Compliance:  Pelican Island PA, which will receive dredged material from the project  
will not be modified in design, size, use, or function and, therefore, complies with the 
requirements of paragraph (a) of this subsection. 
 
(d)  Dredged material from dredging projects in commercially navigable waterways is a 
potentially reusable resource and must be used beneficially in accordance with this policy. 
 
 (1)  If the costs of the beneficial use of dredged material are reasonably comparable to 
the costs of disposal in a non-beneficial manner, the material shall be used beneficially. 
 
 (2)  If the costs of the beneficial use of dredged material are significantly greater than 
the costs of disposal in a non-beneficial manner, the material shall be used beneficially un-
less it is demonstrated that the costs of using the material beneficially are not reasonably 
proportionate to the costs of the project and benefits that will result.  Factors that shall be 
considered in determining whether the costs of the beneficial use are not reasonably propor-
tionate to the benefits include, but are not limited to: 
 

(A)  environmental benefits, recreational benefits, flood or storm protection 
benefits, erosion prevention benefits, and economic development benefits; 

(B)  the proximity of the beneficial use site to the dredge site; and 
(C)  the quantity and quality of the dredged material and its suitability for ben-

eficial use. 
 
 (3) Examples of the beneficial use of dredged material include, but are not limited to: 
 

(A)  projects designed to reduce or minimize erosion or provide shoreline pro-
tection; 

(B)  projects designed to create or enhance public beaches or recreational ar-
eas; 

(C)  projects designed to benefit the sediment budget or littoral system; 
(D)  projects designed to improve or maintain terrestrial or aquatic wildlife 

habitat; 
(E)  projects designed to create new terrestrial or aquatic wildlife habitat, in-

cluding the construction of marshlands, coastal wetlands, or other critical areas; 
(F) projects designed and demonstrated to benefit benthic communities or 

aquatic vegetation; 
(G)  projects designed to create wildlife management areas, parks, airports, or 

other public facilities; 
(H)  projects designed to cap landfills or other waste disposal areas; 
(I)  projects designed to fill private property or upgrade agricultural land, if 

cost-effective public beneficial uses are not available; and 
(J) projects designed to remediate past adverse impacts on the coastal zone. 

 
Compliance:  New work and future maintenance dredged material to be generated by 
the project consists predominantly of almost equal percentages (approximately 43 per-
cent each) of silt and clay.  Several BU alternatives were considered during project 
planning.  These are discussed in Section 2.4 of this EA.  The costs of implementing the 
BU alternatives considered were nearly as much as three times the cost of traditional 



 

 

placement in the existing upland confined Pelican Island PA.  As such, these BUs were 
considered cost prohibitive without the identification and assistance of an additional 
project cost-share sponsor. 
 
(e)  If dredged material cannot be used beneficially as provided in paragraph (4) (B) of this 
subsection, to avoid and otherwise minimize adverse effects as required in paragraph (1) of 
this subsection, preference will be given to the greatest extent practicable to disposal in: 

  (1)  contained upland sites; 
 
 (2)  other contained sites; and 
 
 (3)  open water areas of relatively low productivity or low biological value. 
 
Compliance:  Pelican Island PA is fully confined and meets the requirements above. 
 
(f)  For new sites, dredged materials shall not be disposed of or placed directly on the bound-
aries of submerged lands or at such location so as to slump or migrate across the boundaries 
of submerged lands in the absence of an agreement between the affected public owner and 
the adjoining private owner or owners that defines the location of the boundary or bounda-
ries affected by the deposition of the dredged material. 
 
Compliance:  All construction and maintenance material will be discharged directly 
into the Pelican Island PA, which is an existing confined, upland PA used for mainte-
nance dredging of the existing Federal project.  No new PAs are being proposed. 
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